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Tudlzwihagileviszana neauiannyiyinuseuwuiitilows 1 w.a.2567

M3 suiszana HOANAINAD
1l 2567
1. 91951
1.1 wﬂiwmmﬁ’wﬂ’m%nemuﬁ’mumgﬂ’m3@‘1Jﬁyu17imﬁmui' 500,000.00
2. 910919
2.1 TAsamsaHuayuaIuMsAny
2.1.1 Tasamsinamideatiea)saSautnuTems 25,920.00 474,080.00
- g ouara i + gunsaluasmaudie 5,370.00
- A101MIHAIAT DIAN 10,550.00
- UMIANEN 10,000.00
2.1.2 TnsamswnemneatiesnmInenderdednyal 10,520.00 463,560.00
- o3, insosdumazgunaaiangg 2,520.00
- NUMSANY 8,000.00
2.1.3 Inssmsszaunsnennsiacnmsanuilgnde Jsasauinunans 50,000.00 413,560.00
- ﬁw%’wﬂgﬁzémﬂgm"ﬂ Usgsudou nuanius 1l 2567 5,000.00
- ﬂ'ﬁwﬂgﬁ(gmﬂﬁu o Usedupou Hurau 1l 2567 5,000.00
- ﬁw%’wagﬁ(gmﬂgu 0 Usedudeu mweu ) 2567 5,000.00
- ﬂ'ﬁwﬂgﬁ(gmﬂgu 0 Uszduaou wgunian 1l 2567 5,000.00
- ﬁw%’wagﬁ(gmﬂgu 10 sz udou tguieu 1) 2567 5,000.00
- fh%’wﬂgﬁ(gmﬂguﬁ% Uszdupou ningiaw 1 2567 5,000.00
- fiﬁwﬂgﬁémﬂgu’ia Usesupou demau 1 2567 5,000.00
- fiﬁwﬂgﬁémﬂgu’ia Usesufou nueeu 1 2567 5,000.00
- fiﬁwﬂgﬁémﬂgu’ia Uszdudou qarau il 2567 5,000.00
3t 5,000.00

' 9 A dy o A =y =
- AR gude dszauneu ngamen A 2567




Tudlzwihagiaviszana nesnuiannvyiuseunuiimiiews 1 w.a.2567 (se)

5183 avlszana HOANIIHAD
1 2567
2.1.4 Tasamsaiivayunumsany auneifsganln lHdernaia 60,000.00 353,560.00
AMAUALN TN (ﬁ”ﬂgmmm)
- umsAny Yszsudon unsian 2567 3,000.00
- pumsanp Usedudou nuaius 2567 5,000.00
- ‘v;lumi?fﬂm dszdupou Jurny 2567 5,000.00
- uMsAny Uszdudou wwieu 2567 5,000.00
- uMsAny Uszdudou wouniay 2567 5,000.00
- umsAny Yszsudon Jguieu 2567 5,000.00
- uMsAny Uszdudou ningiay 2567 5,000.00
- umsane Uszsudou Famau 2567 5,000.00
- uMsAne Uszsudou nueeu 2567 5,000.00
- umsAne Uszsudou qainn 2567 5,000.00
- uUMsAny Yszdudou naaIneu 2567 5.000.00
- uUMsAnE Ysgdufou SuNay 2567 5.000.00
2.1.5 avfuayunumsinlseSaufindnesarninen 2,500.00 351,060.00
- NUMSANEN 2,500.00
2.1.6 atfuayunuMsAnlsaSeuaaumain (Wenng) thumawn 2,000.00 349,060.00
- YUMIANY 2,000.00
2.1.7 atfuayunumsany nazvesnadailnal 1nlsesauyusudnug 4,000.00 345,060.00
WAt
- numﬁﬁﬂmuammﬂﬁa 4,000.00




Tudlzwihagiaviszana nesnuiannvyinuseunuiimiews 1 w.a.2567 (se)

UM suiszana HOANITAD
1 2567
2.2 Tassmsaiivayumauay Uszindinaz Saus s 36,000.00 309,060.00
2.2.1 1ASIMNIAUEIHAAUMAZDIVFIINIAGMITUALIIIN Faih
AY)

_Sasviuas Uszsudou unsiaw 3 2567 3,000.00
_Sasivuag Uszudou Aunius 1 2567 3,000.00
_Sasuvuas Uszsudou Suiaw 3 2567 3,000.00
_Sasuvias Uszsudou wrou 1) 2567 3,000.00

- Jaduviuag Yszsuden nouIAY 1 2567 3,000.00
_Sashivuag Uszsudou Nguieu 1 2567 3,000.00
_Sashivuag Uszsudou nsngIAy 1 2567 3,000.00
_Sashivuas Uszsudou Famau il 2567 3,000.00
_Sachvuas szsudou fusou 1 2567 3,000.00
~Sadueg sziudou aaawil 2567 3,000.00
~Saduvuas dszsuiiow ngadnou 3 2567 3,000.00
~Saguag Usgsudou sunau 3 2567 3,000.00

2.2.2 Tasamsaua3umanazessssuNadadanjuse 24,000.00 285,060.00

fagaoanuse Uszduaou unsiau 1 2567 2,000.00
fagadansuse Usziudou nuaius 1l 2567 2,000.00
fagaoan;use Uszduaou turaw il 2567 2,000.00
fagaoan;use szdudou wweu 1 2567 2,000.00
fagaoanjuse Usziuaou wguniaw il 2567 2,000.00
fagaoanjuse Usziuaou dguieu 1l 2567 2,000.00
fagavanyuse Uszduaen ningiaw 1 2567 2,000.00
fagaoanjuse Usziuaou avau il 2567 2,000.00

- fiagadan;use Usziuaou nueeu 1l 2567 2,000.00

- Wagaganjuse Yszdudon garan 1 2567 2,000.00

- Wddavanjuse Uszdudou ngainou 1 2567 2,000.00

- 1idgaoansuse Usedudou sunau 1l 2567 2,000.00

q




Tudlzwihagiaviszana nesnuiannvyinuseunuiimiews 1 w.a.2567 (se)

UM suiszana HOANITAD
1 2567

2.2.3 Uszmaimeadthaiing Jagmiduaesiu (i’ﬂgummm) 10,000.00 275,060.00
- QUL 10,000.00

2.2.4 atfuayuRuassmainiiggaaan Janasausu (Gakew) 4,000.00 271,060.00
- Ruaniveyu 4,000.00

2.2.5 Uszmal oy waz s s Jagmiauae s (5’9151 20,000.00 251,060.00

1NAY)
- RuNFeenaun 20,000.00

2.2.6 Uszmaliuneanguaniing Jan3nyad (aldina) 2,000.00 249,060.00
- QU gamen 2,000.00

2.2.7 UszmaiTuneang uadind Iagrdung1sa (5’9151!6111;!91&) 30,000.00 219,060.00
- RUNFIenaun 30,000.00

2.2.8 Uszmaliumeangu Ja3n1assamau (Jayuis) 10,000.00 209,060.00
- QU gamen 10,000.00




Tudlzwihagiaviszana nesnuiannvyinuseunuiimiews 1 w.a.2567 (se)

5183 sulszana HOANITAD
1 2567
2.3 Tasamsaruayuiunm
2.3.1 arvayuvlszanalilumsdanmsuvatiunlaes T 3,000.00 206,060.00
2IAMIVIMITINMVaTiHAN
- Uiy 3,000.00
L (Y] o d a
2.3.2 atfuayuavilszanalumsdanwidszd il Wesamsusms 5,000.00 201,060.00
FIURaRiuan
- Quaniuayu >,000.00
2.3.3 arfvayusnlszinalumsdanvatuima Talseseutug 2,000.00 199,060.00
4
YT
A . 2,000.00
-Quariueyu

2.4 Insamsdndugy msifudn
2.4.1 Tasamstmitugy mstfudwn a sladadanuse uaziatalng 20,330.00 178,730.00

qI3sa luduananee

- mM91a15 998 5 0 lansu TIUI 152 99 20,330.00
2.4.2 Tnsamsdntfugy asifudn s Jagridueesin luiy 7,490.00 171,240.00
Y T v A
nearhihaiind
- AT Qeay 5 lansy $1uaU 56 99 7,490.00
2.4.3 Insamstntfugy srsifudy s Jagriduaesi luty 20,520.00 150,720.00

@1&’11/@'1’11“.!‘111!!@3'?14!5{!]11/‘!55‘}31

- A1919a15 9eaz 5 0 lansu I 152 99 20,520.00
2.4.4 Insamsdntfugy mstfudn s Jagmdunesi luiu 41,040.00 109,680.00
NoANgUANNAA

- Y115 998 5 0 lansu T1UI 304 99 41,040.00




Tudlzwihagiaviszana nesnuiannvyinuseunuiimiews 1 w.a.2567 (se)

318M3 avilszana HOANIKAD
1 2567
2.5 Tnsamsowg
2.5.1 atvayuavilszanaldinunesnuadadmsyusuiasivan 10,000.00 99,680.00
- Ruaiuayy 10,000.00
2.5.2 avuayuanilszanadumsanmgau Lﬁaﬁmamﬁﬁ’mm 5,000.00 94,680.00
wythuguru 1% oua.Auan
- Quaniuau 5,000.00
2.5.3 Tnsamsanavudasius 3 2567 17,000.00 77,680.00

2 E4
- Ruileaoadiinsmlszam 17,000.00

QU




Tudlzwihagiaviszana nesnuiannvyinuseunuiimiews 1 w.a.2567 (se)

3183 avlszana #OANITIAD
1 2567
2.6 Tasamsarivayuhy
2.6.1 mivayuildmenil#agmduansn Fadunuag) 10,200.00 67,480.00
- fuldaowu $1uau 10 saunde sy 60 @1 10,200.00
2.6.2 avfuayuiudy 14 ane.wszwsna 5,400.00 62,080.00
- Audu Swou 3 sonnde Tl 18 /n 5,400.00
2.6.3 aviuayudu 14 Jagmdunensiu Faduviuag) 18,000.00 44,080.00
- #udu $1uu 6 s0dude iy 60 An 18,000.00
2.6.4 afuayuiiv 1520 1% Jagmidunensiu Fasuviung) 11,200.00 32,880.00
- i 15/20 Sy 4 s0dD80 M 40 A 11,200.00
2.6.5 aviuayuiungn W saSeuinudiems 5,400.00 27,480.00
- uAQN 314U 18 A7 5,400.00
2.6.6 aituayufiuagn Wpmumi 3 a.fuan 9,000.00 18,480.00
- AuAgN 311U 30 A7 9,000.00
2.6.7 arfuayuiudu 1A sasaugaruinunans 6,000.00 12,480.00
- AUAU 149U 20 AN 6,000.00
2.6.8 arfuayuiiu 3/8 TamHewnalatnulival 2,880.00 9,600.00
- 11U 3/8 MU 9 AN 2,880.00
2.6.9 atfuayuhiungn IHesAmsusmsdrudmuaiuan 21,600.00 -12,000.00
- iUAQn 11U 72 AN 21,600.00
2.6.10 aiuayuiuagn 1Hsesinen sua.fiuan 3,600.00 -15,600.00
- AuAQN 314U 12 A7 3,600.00
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Account No.

NN 5HAR191816
Office

RRURLRE M PEE
Aot
Account Name
nan. ﬁmviim(u1~n1uua*ﬁ33136116405)
Lwaﬂaanuﬁmuwwmuwuﬁauﬁuﬁ

wlla aug

suMSNSVINE
KRUNGTHAI BANK

Fp 8302558

Authorized Signature

o R F
nwuﬁa%aauawuwanauwu

11/06/67
21/06/67
21/06/67
18/0/67
18/09/67
18/09/67
20/09/67
20/09/61
20/09/67
21/08/67
21/08/67

21/09/67
18/12/67
18/12/67
18/12/67
20/12/67
20/12/67
20/12/61
11/12/67
U287
012461
18/02/68

N

1K
TAX

PRIN
[IK
KX

PRIE
11BC
I

RIE
11K

PRI
[IK
I

PRI

[ |

X
PRIN
11K
™
PRIN
FOCH

| 4
|

IWMS N
‘00005 N
00005 k' |
00005 N
‘00005 3N
00006 3¥
00007 3N
00007 3N
00007 3K
00005 M

l
I
'00005 k|

’00005 k|
00006 34
00006 3K
00006 3K
|00007 N
00007 3N
00007 M
00005 K
00005 34
IBODOS N
100003 N

1.100

1.100
1.100

1.100
1.100

1.100
1.100

1.100
1.100

0.750
1.100

0.750
1.100

0.750
0.750

1/03/61
18/12I67

0/12467

87
18/03/68

20/03/68

21/03[68
18/05/68

*39.82
-0.80
+21,697.89
136.15
-0.36
+13,110.70
+1,386.30
-13.86
+502,741.12
+60.00

-0.60

21,7819
+35.86
-0.3
+13,146.20
+1,374.98
0.1
*304,102.35
159.51
-0.60
+11,816.20

0 0]

56,141.08 | 9430
1936,141.48 | 430
53, 140.48 |

53607760 | 430
1536,077.17 | 430
BT |

537,56.57 f 30
531,540.71 | 9430 |
97,5497 |
SI7,609.71 | 430

1537,609.11 | %430

51,6497 |
11,6460 |
T8 |
5901959 |
539,005.84 |
529,005.84 |
99,065.15 | 430
1539, 064.75 ~'
YIS | ]
1009,064.75 561001 -
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Tulzninagavdszaina nesnuithsz Saguan d w.a.2567

=S A
FAGLAE] sudszinad | eeanaviae
2567
1. 51851 :
Y v A Y [
1.1 wlszanannigarneanuse Jagun 200,000.00
2. 519919
U d
2.1 avvayuavszanaldlsaneninaseniiyas luisidaeinislyn 10,000 190,000.00
d =} a
2.2 Tasamaasdngumnmazenamsdgleailszmvuseumieariu 207,425
1 J 1 1 a| d
L.awsivenssdloatazaoruilay avag 100 UIn 26,900
IUIU 269 AU
' o o o A
2 mgUnsainuamaunngnldase 19 swaa lduar ldade 48,340
a’td' 9 [ Y v @ 4
sginsainlylumsasdia 19 wodednyal 13,000
4.M0180NET 1,200 UK (300 YA) 1,200
U a Y] v JIa 4 ]
5.1 hilalszmndusiusnanssuenasdlen 8 unu 3,630
1 = a % g
6.AUMHeINUALNIN 300 FU 1,500
[ 4 [ 9 (2 Y dy 1 1 F) dyd [
7.AUAUN 2 ¥ad wien 1az/N0 uazAuFuNDNIA 7,000
8.A191295 119U 450 vio (9 luguau 400 vio + io1serdainluiios 50 vie) 20,500
9.A191813 9aag 134 UM U 352 VM 47,080
oY
[ v A ~ Jd
10.01mun/ Tedadu/Aanuiluginsinigg 2,919
v A 3 g ! Yy v ¥y 9
1.anhauahusvvdeduiingou lwih 1,856
12,8154, 1N 0UTOWAT T OUHUIGUNS 4,000
) o o
13.mmaen Tavanilszmadunus Insams 1,500
J dy dy Y 9 A o
14.A10Y@UINTIN 91UIU 35 AU ALAE 800 LN 28,000
v d
334318918913 IM3ATIVUMWINHI ST oA SO LY MT Y 207,425 7,425
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\
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FINNU oo Tydaui
o IPAE191816 Unia1YIg ) 6-2- 07
Office Account No.
d1218a1a1285
Mt
Aol

Account Name

nan. 161770 (UTenuiinTfiaz136/16406)
Lﬁanaaqutﬁwssioqnnww

SUYMSNSYINEl

KRUNGTHAI BANK

Aulhonzec; Signature

18/12/61
18/12/67
18/12/67
18/12/67
18/12/67
18/12/67
20/12/61
20/12/61
20/12/67
1/12/67
006

21/12/67
05/01/68
05/01/68
05/01/68
25/01/68
25/01/68
25/01/68
18/02/68

[
IAX
PRIR
11C
TR
PRIE
[P
puis
PRIE
[1K
LS

RN
1P
T

RIY
[P

PRIN
FOCH

00008 3N 1.100 50,8
00008 3N 181
00008 3N 0.750 18/03/68 195,319.4
00009 3N 1100 150.4
00009 3¥ 0.50
00009 N 0.750 18/03/68 18,494.08
00010 3 1.100 1549.9¢
00010 3N 5,50
00010 34 0.750 20/03/68 201,640.94
00006 3 1.100 1554.91
00005 3 5,55
I

00006 W 0.750 21/03/68 203,446.0
00004 3 1.100 15 8
00004 2K .18
00004 N 0.750 05/04/68 V18,261,
00005 ¥ 1.100 w15
00005 )
00005 3K 0.750 25/04/68 118 6674
00012 3 0.750 16/05/68 1200,000.0

1655,153.89
'655,352.38
1655,352.38
"655,402.82
1655 ,402.32
¥655,402.31
*655,352.31
1655,346.81
7635,946.81
1656,501.73
*656,496.18 /

|

1556,496.18
*696,712.01
*656,709.85
*656,709.85
*656,761.36
¥656,760.84
*636,760.84
1356,760.84

9430

3

90 °
9430 °

%N
3430 °

%
430

BLC
9430
940
%430

561001

FD 8560724

FD 8560724
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N3ENTIVENTNLATEFNR-HIAN wazAUARLUYasUSEvIYY Niidainiious
Tassnsmilasusiivgaamnssuviiniiuyu inegaaunssunaaine Ussniudnsi 33136/16046

VaIiudINIINA YRITIU

N13d1599a0 MIATYIA-HeAN wazAIuARTuYesTErITudanTimiosvedlasenismiiousiiu
gnamnssuvdinfiuyu egnamnssuieains Ussmuling?l 33136/16046 wosvisiugudiin ginssas livinns
dmslutiadoungainiou 2566 vinilasseuiiuilasans 1uu 8 nthu usnidusuafiunn 7 wyjthu Téud
vigfft 2 thuvinlng vyt 3 ruldvan vyt 6 Grudalan it 10 truvaneste vl 12 Gruasluel myil 4 Suvhenes
wazvyil 5 Thuawesnd uazlulwmiuaseuiiyad 2 it 16ud mid 3 drueds waznyil 11 trukeliuiu Tae
ANAINENINITAILIUVBINAUAIBE1NITNTVRINILS 813U (Yamane, Taro Statistics : An Introductory Analysis.
3" Tokyo : Harper International Edition,1973) anufiszylusenunisiinseginansenudsuindon seazdoauans
Fanseit 1

M157197 1 FIUNMTETIENTNATYFN-FIRN uazANLARILYEIUTEY T

i 2 thwrinlns 414 69

vl 3 Thulsinan 280 47

it 6 thudalan 107 18

Fhuadiumn it 10 Thuvanesne 304 50

vl 12 thudslad 302 57

Jouiiyad vl 4 thuvhelnes 298 50

vfil 5 thuanufesndd 351 59

37U 2,096 350

o vl 3 thuiads 900 225
shuaseuiiya .

? it 11 Uruhglfiuny 321 80

37U 1,221 305

fian + V szuvadfmenisnsden (https://stat.bora.dopa.go.th), 2565

wndosdloflilunisdina Ao wwuaeuniu Selidnumrdniuiesuuuulanasamilinssduussnaudag
Usuiiunsdunuaifidndey Ao

- doyariiluveaglsidunual

- Joyaiusnsuaseunts

- doyamuAniituifsionisdidufanssuveauien
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nsdunealifunuutadgnu (Accidental Sampling) mawquﬁuﬁ 8 vajUnu Tnevinisdrsiavaau 655
PLEARR LLammaﬁﬁamgﬁmLLazai'maul,l,waaumuﬁ%“mﬁﬁﬂmiwﬁ 1 lnelgi8n1sduniwalusenounuluudnsia
anuAniureshimthafideuniesununiibeuiioglasseulaseinism dansdmdensiedisussang ldndnnisdu
1981975 Simple Random Sampling

NNNSUSELIaNE Laginsigrraanuuuasuaulaglanisitasisiniaifaielusunsuada wazinun

v
Yo a

BpTiiead Mg uansrnudlagldifesas aunsaagunansdrsivnuAniiuldae

1. fayanluvesiliduntval
innsdunwel wud glidunvaldiulngdumane Sovay 48.55 uanilumends Sovaz 51.45 uaz
dnilvgifienysyning 41-50 U Sovar 24.12 seeauniiengsening 31-40 U Sosay 23.82 dwsuszaunmsfnwdiulvg
lasunsAnw Tawlasunisinenszaudseondne) Sosas 32.06 5998301 Ao T2AUDITIANY Sovaz 26.11 LAAS

a 9 a
FNYALLBYANINITIN 2

M19199 2 Yayaluvewliduniual

NANIA1523
yazden fuaiiuan Auasauiiyad NAN13E1929
N=350 | 3%swaz | N=305 | 3owva: N=655 Sovay
1. anwilunedena-Lasugha
1.1 WA
-9y 143 40.86 175 57.38 318 48.55
- 207 59.14 130 42.62 337 51.45
1.2 91
- foanin 20 U 19 5.43 4 131 23 3.51
-21-30 ¥ 44 12.57 44 14.43 88 13.44
-31-40 ¥ 62 17.71 94 30.82 156 23.82
-41-50 ¥ 86 24.57 72 2361 158 24.12
-51-60 U 67 19.14 14 4.59 81 12.37
-11nN31 60 U 72 20.57 77 25.25 149 2275
1.3 n1sANW
- Wl eundsde 38 10.86 0 0.00 38 5.80
- Ussaudnw 67 19.14 88 28.85 155 23.66
- fisenfne 89 25.43 121 39.67 210 32.06
- 91%fnNW 79 22.57 92 30.16 171 26.11
- ﬂ%iyzywm‘%%uiu 77 22.00 4 131 81 12.37

2. dayaninuaundisasaunia

Pnmsdunsalidilvg wuin luseuifiunanndnluaseuasiinadulie fovar 62.14 uwazaundnly
aseuailiifimadutae evar 37.86 dmiudiidulae wuin dulngiduihesessuumadumela Yevay 24.57
sesasn Ao sruundue Yevax 24.08 nelefioniaivthedulngazluinwiilulsmeuiavesss Sovas
65.85 s89adN fie Foeniuies Jovay 18.18 wazanmsdunmualifeatuunauinsluaiiFou wuth dwlnginisie
ﬁwsi'«gmm Yovaz 55.73 eaulnglinulgmiteatuiauluaideu Jesar 71.45 dmiuildluntadou nu
fhulwzﬂ%ﬁwisﬂﬂumiqﬂiﬂﬂ Andudosay 46.72 Tnsdwlngldwudymiiertuinldlundidou Andudesay
42.60 uanIEazIBEARIANTaT 4




M13199 4 Jayamueunivaseunin

NANI3E1399
I8azIBYn fualiuan Auaseunyad NAN5E1929
N=350 | 3%ewaz | N=305 | %owas N=655 fovaz

2. auEATAUATY
2.1 Tuseudisihunwin/aundnluassuadiillaniulaeudela

-laif 150 42.86 98 32.13 248 37.86

-4 200 57.14 207 67.87 407 62.14
2.2 §il Wulsreglsuasiign

- szuumaiungla 60 30.00 40 19.32 100 24.57

- SEUUMIAUD IS 28 14.00 48 23.19 76 18.67

- SzUUﬂﬁWﬂJLﬁB 32 16.00 66 31.88 98 24.08

- savtlanas guuiisingg 40 20.00 13 6.28 53 13.02

- TsawRenuy/mn/itu 30 15.00 25 12.08 55 13.51

- ﬁyuﬂ“.(l,mmm) ................... 10 5.00 15 7.25 25 6.14
2.3 Fmsthwivesiigadiaianindulae

- Yanglimeies 5 2.50 5 2.42 10 2.46

- Hoeiu 68 34.00 6 2.90 74 18.18

- IWaandounsly 18 9.00 2 0.97 20 4.91

- lUmafinlssweunatenau 32 16.00 3 1.45 35 8.60

- lulssmenunavessy 77 38.50 191 92.27 268 65.85
2.4 wissihnsluaiadou

- vl 1 0.29 0 0.00 1 0.15

- huena i 1.14 5 164 9 137

~thusyh 80 22.86 200 65.57 280 42.75

- $orUsT9UIN/30UTIYNT 265 75.71 100 32.79 365 55.73
2.5 dymideatuinnuluniaGou

- gl 260 74.29 208 68.20 468 71.45

- lsliteane 87 24.86 88 28.85 175 26.72

~udu 2 0.00 5 0.00 7 1.07

-y 0 0.00 2 0.66 2 0.31

- hiid/nau 1 0.29 2 0.66 3 0.46
2.6 wiasinldlunaidou

- vl 1 0.29 5 164 6 0.92

“vhumna 19 543 75 24.59 94 1435

- ‘lfﬂﬂi%‘lh 170 48.57 136 44.59 306 46.72

- Fodssgvin/sausmnih 160 45.71 89 29.18 249 38.02
2.7 Jywidearuililuasateu

-laif 182 52.00 97 31.80 279 42.60

- 13'1VLajLﬁmwa 2 0.57 54 17.70 56 8.55

- 114 32.57 2 0.66 116 17.71

-ty 52 14.86 123 | 4033 175 26.72

- ihitd/ndu 0 0.00 29 951 29 0.43
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nnsdunwalnuIUssrsudulng Sunsiuineatunsimiesusvesuivm Anldusesas 92.06

P
a a

TneAndinisvinmileausindtiuiinad fe seuvansisyulaaluviesdiufty Sovay 42.29 509a941 Ao LATYIAIATU
Feway 26.87 drumunansenuannsvimiousinatiu fie duazesd Sevay 23.97 s09a3un Ao WHeIRITUNIY

Sovay 23.66 LARNIS18ALLDUARIANSIN 4

A1319% 4 JoyannuAndiundnenisaliufansuveuiem

NANI581523
gazdun Auadiuan Auasauiyad NAN13E1929
N=350 | 3%eway | N=305 | Zowaz N=655 fovaz
3. anuAnwufidsenssniuianisvesiasens
3.1 vnunsruiieatunsimiiosusvaslassniswiol
- N3V 298 85.14 305 100.00 603 92.06
-l 52 14.86 0 0.00 52 7.94
3.2 vinuAndnsimdesusinddulinafiagngls
- iAswgRaRty 128 36.57 a8 15.74 176 26.87
- aSanuliifussrsuluviosdu 86 24.57 30 9.84 116 17.71
- spuuansnaagUinelusiosiuity 56 16.00 221 72.46 277 42.29
- lluansmnuAniu 80 22.86 6 1.97 86 13.13
3.3 uAndnsvinwliosusindduiinadaatigls
- E'Juaxaan 122 34.86 35 11.48 157 23.97
- L@ E9ResUNIUY 98 28.00 57 18.69 155 23.66
- Lmﬁuamﬁau 73 20.86 78 25.57 151 23.05
- MIonewieiugy 18 5.14 77 25.25 95 14.50
- ANSATIVIAAUA 39 11.14 58 19.02 97 14.81

4. dayadnunansznusudawIndeunlasulutagiu
MnmsdunwalnuIUszevudiulnglulasunansymuannisviumiies Sevag 33.74 uazlasunansenu
M siumiles Sovay 66.26 lnawualu
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Sovay 51.07

- Jaymmansenududsadssuniy Tnsunasiiunvestynidestsdnlngdnininanianssuveanies
Soway 60.61 sesawmniufanssunisasas Sevaz 24.24 lnelgynndesdsdrulngAnindszdunanssnuios
Sovaz 48.92

- Yoymmansenuduussduasitou Tnsundsiiunvestgmusiduasiioudwlngfnininanianssures
willos Sovay 50.86 sosawluianssuvesguyy Savaz 25.00 Tnetlymussduasiitoudilvgdnidsedunanseny
1N Sowaz 41.38

Tngainnisdunsalnuidlidunivalifiudie funisvimiiews Sevaz 73.28 warliviumedonisvi
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4. wansznududsIndaunlisulutagiy

4.1 Jagturiuldsunansenunials
-4 270 77.14 164 53.77 434 66.26
- aifd 80 22.86 141 46.23 221 33.74

4.2 agturiuldsunansenuluzaslathe

1) fuazeas TawmAN1AIN

- N1399199 120 93.75 5 4.76 125 53.65

- fanssuvpdmiies 3 2.34 98 93.33 101 43.35

- NANTIUVRIYUYY 5 3.91 2 1.90 7 3.00
FTAUNANTINY

- tow 8 6.25 100 95.24 108 46.35

- Uunang 115 89.84 4 3.81 119 51.07

- 17N 5 391 1 0.95 6 2.58

2) \desdssunau dauvaunain

- N1993199 44 34.38 12 11.65 56 24.24

- fAanssuveuuiles 58 45.31 82 79.61 140 60.61

- ﬁﬁmﬁmawmu 26 20.31 9 8.74 35 15.15
FLAUNANIZNU

- Yoy 98 76.56 15 14.56 113 48.92

- Uunane 19 14.84 65 63.11 84 36.36

- 41N 11 8.59 23 22.33 34 14.72

3) ussdudsiiau

- N1993199 24 40.00 q 7.14 28 24.14

- AAnssuveLnilas 34 56.67 25 44.64 59 50.86

- ﬁﬂnsimad‘qmu 2 3.33 27 48.21 29 25.00
STAUNANIZNU

- 1oy 8 13.33 16 28.57 24 20.69

- Junane 30 50.00 14 25.00 a4 37.93

- 410 22 36.67 26 46.43 48 41.38

4.3 vinuiudaevisalddenisiamidlagus
- Wiuse 280 80.00 200 65.57 480 73.28
- lﬁtﬁuﬁ’f]ﬂ 70 20.00 105 34.43 175 26.72
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usun Tud 18udIitaso AeuBalaun vna
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : atjudaudndn giassas lassnswileswsiiugramnssuriiaiuyu iiegaannssunoaine
L% A
Usznuunay 33136/16406

Address - il 3 fuatiunn Sneseuiiyad SminuasASossusy  Customer Code  : M680120

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 14-17 February 2025
Sample Type : mAluussEnIEalU (Ambient) Sampling Method : High Volume Air Sampler
Station s Uinnudtdneu van.aiassa (i) Report No. : M680120-01

(UTM 47P 595627 E, 911692 N.)

Data Provided by Laboratory

Laboratory Code No. : M680120/1 Received Date  : 18 February 2025
Analytical Date : 18-28 February 2025 Report Date : 28 February 2025
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 29 November 2024 Expiration Date : 28 November 2025
Parameter Sampling Date Anatytical Method Result Stangiard =
(mg/m?) (mg/m?)
14-15/02/2025 US.EPA 40 CFR 50, Appendix B 0.035
Total Suspended Particulate (TSP) | 15-16/0/2025 | USEPA40 CFR50, AppendixB |  0.040 0.330
16-17/02/2025 US.EPA 40 CFR 50, Appendix B 0.048
14:12/02/202> US.EPA 40 CER 50, Appendix ), f. . Uz -
Particulate Matter (PM-10) . 12:16/02/2025, ). USEPA 40 CFR 50, Appendix J UL - 0:120
16-17/02/2025 US.EPA 40 CFR 50, Appendix J 0.019

Note: Ussmennznssumsiawindauuviend atufl 24 (we. 2547) Gas ﬁﬁwuﬂmmg’luﬁ‘mmwmmﬁ’LuUﬁmmﬂIﬂaﬁ"ﬂﬂ
Usznmdlusiefaamyune @ 121 aeufies 104 1 Uszae o Judl 9 Bavnay we. 2547
Total Suspended Particulate (TSP) : HuagoauviuaaysI Wiy 24 Falus
Particulate Matter (PM-10) : Huazoasuuiminnt 10 lunseu 1nde 24 Falus

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usuNn Tud 1IBUBItESO AeUBaIaUR DI
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : Feugiudrfin ginssa Tassmsmilesusiugnamnssuriinfiuyu iegnanvinsiunasing

Uszvnudnsi 33136/16406

Address - il 3 duadiunn Sneseuiiyad Yminuaselssusty  Customer Code  : M680120
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 14-17 February 2025
Sample Type - amAluussenIaialy (Ambient) Sampling Method : High Volume Air Sampler
Station : dagmdunesu (UTM 47P 595543 E, 911378 N.) Report No. : M680120-01
Data Provided by Laboratory
Laboratory Code No. : M680120/2 Received Date  : 18 February 2025
Analytical Date : 18-28 February 2025 Report Date : 28 February 2025
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 29 November 2024 Expiration Date : 28 November 2025
Parameter Sampling Date Analytical Method Se S
(me/m?) (mg/m?)
14-15/02/2025 US.EPA 40 CFR 50, Appendix B 0047 |
Total Suspended Particulate (TSP) |  15-16/02/2025 | USEPAA0 CFR50, Appendix B | 0032 0330
16-17/02/2(525 ...... US.EPA 40 CFR 50, Appendix B 0.045
14-15/02/2025 US.EPA 40 CFR 50, Appendix J _
Partculate Matter (PM-10) it L 50,Appendix) | 0013 | 0120
| US.EPA 40 CFR“;E;‘"ppendixJ 0018

Note: ! UssmanaiznTsumsAawindauuviend atufl 24 (na. 2547) Fas fi'wummm;s_wﬂmnqwmmﬂluusammﬂimaﬁ'ﬂﬂ
UssmelusrwRaanune du 121 aoufie 104 3 Ussaned & Fuit 9 Aevna W 2547
Total Suspended Particulate (TSP) : HuazapuuIUaDYTIM \adly 24 Flag
Particulate Matter (PM-10) : fuazonsuuiainnd 10 luasou ade 24 F3lus

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usun Tud 18UBItESD AoUBAKAUR DI
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

5 v ’ [ 3 - = | o =) =1 4 1 v
Customer Name mqv}umumﬂﬂ 'qmiim Iﬂiﬂﬂ’ﬁmll’e]ﬁLLiﬂu@ﬁlﬁﬁMﬂiiu‘UUﬂﬂuﬂuu LW@QﬁﬂﬂﬂﬂiiNﬂ@ﬂi’N
Usemutngyt 33136/16406

Address - Myt 3 duatiusn Sneseuiiyad YmiaumsAlsssusty  Customer Code  : M680120
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 14-17 February 2025
Sample Type - gmluussen1evialu (Ambient) Sampling Method : High Volume Air Sampler

Station - tumanuan (UTM 47P 596481 E, 912787 N.) Report No. : M680120-01

Data Provided by Laboratory
Laboratory Code No. : M680120/3

Analytical Date : 18-28 February 2025

Model of Equipment : TISCH
Certified Date : 29 November 2024

Received Date  : 18 February 2025
Report Date : 28 February 2025

Model of Traceability : TE-5025A/2262
Expiration Date : 28 November 2025

Parameter

Sampling Date

Total Suspended Particulate (TSP)

14-15/02/202.

16-17/02/2025

Particulate Matter (PM-10)

14-15/02/2025

Analytical Method Result Standard ¥
(mg/m?) (meg/m?)

USEPA 40 CFR 50, AppendixB | 0039
_________________________________________________________________ US.EPA 40 CFR 50, AppendixB | 0036 |  0.330

US.EPA 40 CFR 50, Appendix B 0.028

US.EPA 40 CFR 50, Appendix J 0.016

US.EPA 40 CFR 50, Appendix J 0.014 0.120

US.EPA 40 CFR 50, Appendix J 0.011

16-17/02/2025

Note: ! UssmiAnaznssumsauandouiviend atull 24 (ne. 2547) Fes fmuaunsgiununmermeluussenmalagialy
dszmeflusefiaaiyiune aa 121 peufiay 104 ¢ Ussme Fuil 9 Aamau .. 2547
Total Suspended Particulate (TSP) : HuayaaIIIuaBYTI Wiy 24 ol
Particulate Matter (PM-10) : fuagaeswuiaidnnii 10 lusau wde 24 Falus

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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usun Tud 1BUdIteSo AoUBAIaUR DI
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : ¥audusidn giassm lassmsmilewwsiiugramnssueiaiiuyu Wegsamnssurieaiig
o o
Ussmuunan 33136/16406

Address - il 3 duafiuen Sneseufiyad SminuasASssINs1y  Customer Code  : M680120

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 14-17 February 2025
Sample Type - JgsiULdes (Sound Level) Sampling Method : Sound Level Meter
Station s Usvaaudndnau wan.gissed (Laalaiiin) Report No. : M680120-01

(UTM 47P 595627 E, 911692 N.)
Data Provided by Laboratory

Laboratory Code No. : M680120/4 Received Date  : 18 February 2025
Analytical Date : 18-28 February 2025 Report Date : 28 February 2025
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)) : 94.0 dB/114.0 dB Calibrated Date : 16 July 2024
Measurement of Reading (dB{A)) : 93.99 dB/114.05 dB Certificate No : 20240708J669
Equivalent Sound Pressure Level (dB(A))
Time 14-15 February 2025 15-16 February 2025 16-17 February 2025
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 57.3 83.1 62.6 89.7 59.5 83.1
12.00-13.00 59.8 82.5 63.6 88.8 62.2 82.6
13.00-14.00 58.0 79.7 65.1 88.2 61.7 85.4
14.00-15.00 53.7 84.5 65.5 88.3 62.5 91.5
15.00-16.00 53.5 77.8 64.2 85.6 61.3 84.6
16.00-17.00 64.3 96.3 61.3 90.4 63.3 91.6
17.00-18.00 50.0 73.3 56.4 86.4 52.0 71.2
18.00-19.00 47.1 65.6 50.1 67.4 59.1 70.4
19.00-20.00 50.3 67.0 54.5 67.2 59.9 65.3
20.00-21.00 51.1 60.2 56.5 64.0 58.4 75.5
21.00-22.00 53.4 58.7 57.6 68.6 58.4 63.9
22.00-23.00 56.0 62.3 57.3 66.3 58.3 62.3
23.00-00.00 56.7 69.2 553 67.3 59.1 74.4
00.00-01.00 56.1 60.7 55.6 63.6 62.8 67.3
01.00-02.00 54.9 69.8 56.3 60.7 63.5 69.8
02.00-03.00 55.1 62.5 56.7 61.9 62.0 67.5
03.00-04.00 55.6 61.6 57.4 60.6 57.2 69.6
04.00-05.00 54.8 61.0 56.0 65.1 55.0 69.9
05.00-06.00 55.1 65.2 54.3 71.3 54.5 81.0
06.00-07.00 59.0 85.8 61.0 86.8 63.8 85.2
07.00-08.00 63.1 88.2 67.3 92.4 61.5 80.7
08.00-09.00 62.5 77.2 69.0 86.9 69.6 85.4
09.00-10.00 63.0 87.1 67.8 85.3 61.9 93.2
10.00-11.00 62.9 87.4 67.5 88.0 64.2 81.0
Average 24 hrs. 58.6 - 62.9 - 62.0 -
Maximum - 96.3 - 92.4 - 93.2
Standard"” 70.0 115.0 70.0 115.0 70.0 115.0
Note : ! Ussnidnausnssunsaawaindouuviend atudl 15 (w s 3598 %Jg@ yumAsgUssRudeslaeily

>

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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UsUn Tud 18UBIGeISo AoUBAIAUN D0
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name ~ : Wsvfudrudin g@irssa Tassmisvilesusiugnamnssuvilafiufu \Wegnanvassunessns

Usenutasil 33136/16406

Address - vyl 3 duafiumn Suneseuiiyad SurinuasAisTny
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type - sgAULEDd (Sound Level)

Station - Sngvndunens1 (UTM 47P 595543 E, 911378 N.)

Data Provided by Laboratory

Laboratory Code No. : M680120/5

Analytical Date : 18-28 February 2025

Customer Code  : M680120

Sampling Date  : 14-17 February 2025
Sampling Method : Sound Level Meter
Report No. : M680120-01

Received Date  : 18 February 2025
Report Date : 28 February 2025

Model of Equipment : Scarlet Tech/ST-120

Reference of level (dB(A)) : 94.0 dB/114.0 dB

Measurement of Reading (dB(A)) : 93.99 dB/114.05 dB

Model of Traceability : ST120C0669E
Calibrated Date : 16 July 2024
Certificate No : 20240708J669

Equivalent Sound Pressure Level (dB(A))
Time 14-15 February 2025 15-16 February 2025 16-17 February 2025
Leg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
12.00-13.00 55.2 79.9 51.9 67.6 53.1 69.4
13.00-14.00 49.5 71.1 53.3 82.8 62.8 78.3
14.00-15.00 54.4 79.3 53.0 74.4 56.9 70.6
15.00-16.00 52.9 80.3 54.1 69.0 58.5 75.2
16.00-17.00 50.7 77.8 53.8 74.5 66.6 88.1
17.00-18.00 50.6 71.5 50.4 79.9 55.7 78.1
18.00-19.00 48.4 70.0 48.3 65.9 55.0 68.7
19.00-20.00 51.0 74.8 52.4 72.9 55.4 68.0
20.00-21.00 49.3 67.8 50.6 75.4 56.0 66.3
21.00-22.00 47.9 719 49.2 76.3 55.8 63.2
22.00-23.00 48.3 70.2 49.4 53 55.6 65.4
23.00-00.00 49.4 70.5 50.2 79.0 55.4 64.7
00.00-01.00 49.4 73.3 48.2 66.7 55.6 58.0
01.00-02.00 49.8 71.9 48.0 58.9 55l 60.7
02.00-03.00 50.0 70.9 48.7 75.1 56.1 60.0
03.00-04.00 50.1 74.2 49.6 73.4 56.1 64.0
04.00-05.00 511 73.9 52.3 714 56.2 70.1
05.00-06.00 51.9 721 54.4 73.7 56.5 71.5
06.00-07.00 55.9 79.2 51.9 74.6 55.8 73.7
07.00-08.00 52.7 76.3 49.2 65.7 55.3 74.8
08.00-09.00 49.8 71.6 49.5 72.9 54.8 70.4
09.00-10.00 49.5 68.5 54.0 78.6 50.6 70.1
10.00-11.00 55.0 74.2 51.2 65.6 51.4 73.5
11.00-12.00 55.8 87.8 49.1 72.2 52.2 76.9
Average 24 hrs. 51.9 - 51.4 - 57.7 -

Maximum - 87.8 - 82.8 - 88.1
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

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 CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : ¥nsvfudiudiin giiassa Tassnsinilesusiiugravnssuviaiiuyu livegeamnssuriediig

Usenutnst 33136/16406

Address : mii 3 fwadiusn Sneseuiiyad dminuasASoansy
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type - Sz6ULEeN (Sound Level)

Station - thumanswun (UTM 47P 596481 E, 912787 N.)

Data Provided by Laboratory

Laboratory Code No. : M680120/6

Analytical Date : 18-28 February 2025

Customer Code  : M680120

Sampling Date  : 14-17 February 2025

Sampling Method : Sound Level Meter
Report No. : M680120-01

Received Date  : 18 February 2025
Report Date : 28 February 2025

Model of Equipment : Scarlet Tech/ST-120

Reference of level (dB(A)) : 94.0 dB/114.0 dB

Measurement of Reading (dB(A)) : 93.99 dB/114.05 dB

Model of Traceability : ST120C0669E
Calibrated Date : 16 July 2024
Certificate No : 20240708J669

Equivalent Sound Pressure Level (dB(A))
Time 14-15 February 2025 15-16 February 2025 16-17 February 2025
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
12.00-13.00 61.7 89.7 58.2 77.2 59.2 79.7
13.00-14.00 57.8 83.3 60.2 86.8 58.1 78.2
14.00-15.00 57.3 75.1 59.7 84.5 58.8 78.2
15.00-16.00 58.2 82.4 59.4 83.1 61.4 84.8
16.00-17.00 58.3 78.4 60.5 88.8 59.6 80.5
17.00-18.00 58.1 79.5 60.8 84.1 57.3 75.0
18.00-19.00 59.1 89.0 579 81.3 575 83.2
19.00-20.00 57.1 81.3 56.7 7.7 57.8 83.8
20.00-21.00 54.1 73.6 54.7 78.4 55.9 78.5
21.00-22.00 54.2 77.3 54.1 76.7 53.0 71.0
22.00-23.00 51.4 70.3 52.8 72.9 52.5 72.4
23.00-00.00 51.6 70.2 52.7 76.2 51.9 72.1
00.00-01.00 52.8 74.5 52.5 68.4 53.0 77.1
01.00-02.00 50.6 68.0 52.8 74.0 52.8 70.8
02.00-03.00 51.7 72.7 51.9 69.7 53.0 72.1
03.00-04.00 51.7 70.2 52.2 67.1 53.4 70.4
04.00-05.00 527 77.2 54.1 70.8 56.4 79.0
05.00-06.00 56.1 78.7 58.0 79.9 59.3 80.2
06.00-07.00 58.9 84.7 51.7 81.4 59.9 85.6
07.00-08.00 60.0 87.3 58.8 85.7 59.3 81.5
08.00-09.00 58.0 80.1 59.4 83.1 59.2 78.9
09.00-10.00 59.2 82.2 57.2 76.0 58.3 78.9
10.00-11.00 59.0 82.3 58.2 80.6 57.4 78.9
11.00-12.00 58.1 79.5 59.1 774 56.5 78.9
Average 24 hrs. 57.2 - 575 - 57.5 -
Maximum - 89.7 - 88.8 - 85.6
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

- v ' P
Note : ¥ UssmAAnEnTSUNTISELIARONLNTIR aUun 15 (W.g«

Reviewed signatory

Reported results refer to submitted sample(s) only.

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

MEC-FM-45 Rev.06 03-04-2566
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Data Provided by Customer

Customer Name

Address
Sampling By
Sample Type
Station

Data Provided by Laboratory
Laboratory Code No. : M680120/7

usun Tud 1BUdIteso AouBalaun Do
MINE ENGINEERING CONSULTANT CQ.,LTD.

: Sampling Team of Mine Engineering Consultant Co., Ltd.
- amuduaziteu (Vibration)

s Uihadniineu wan.giasses (5alsifiu)

(UTM 47P 595627 E, 911692 N.)

Customer Code
Sampling Date

Sampling Method :
Report No.

Received Date

: Fafudaudidn giassa Tasinswileasiiugramnssuriaiiuyu liegaamnssuneaiig
Yssmuling? 33136/16406
:wyifl 3 dvafiusn suneseutiyad fminuasedssaus : M680120

: 14 February 2025

ANALYSIS REPORT

Vibration Recorder

: M680120-01

: 18 February 2025

Analytical Date : 18-28 February 2025 Report Date : 28 February 2025
Parameter Result
TRANSVERSE VERTICAL LONGITUDINAL

Frequency (Hz) 15 18 15

Peak Particle Velocity (mm/sec) 4.067 3,996 4.556

Peak Displacement (mm) 0.056 0.025 0.052

Peak Sound Pressure Level ; pa.(L) 19.44

Standard”

Peak Particle Velocity (mm/sec) 18.8 22.6 18.8

Peak Displacement (mm) 0.20 0.20 0.20
Note: ¥ ‘Uizmﬂnsxmm'i”wawniﬁﬁumﬁx,l,azﬁgl,l,qmﬁau Fas ﬁwuﬂmmgwmmuizé‘fmﬁmLLazm'me‘i’uasLﬁaumﬂnﬁvhLwﬁmﬁu

o a : = w Y
V]WZJW“LUT\‘UWD’Q']HLUHE’I WY 122 eauyl 125 9 899U 29 sUNAN 2548

N/A viunedis Frequency < 1 Hz, Velocity <0.130 mm/sec wag Displacement < 0 mm

anssdawliey 16.34 .

Reported results refer to submitted sample(s) only.

Reviewed signatory

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

L4 L4 1 o a 1l = o ‘d U v
Customer Name  : 9fudnudnin s lannmavilewsiugeavnssuvilniiuyy iegpanvnsiufioasns

Uszmutiash 33136/16406

Address il 3 duafiunn S1neseudiyad Yinuasedsssusty
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type - arduaeiiou (Vibration)

Station : Tngvndumensiu (UTM 47P 595543 E, 911378 N.)

Data Provided by Laboratory
Laboratory Code No. : M680120/8

Customer Code
Sampling Date

Sampling Method :
Report No.

Received Date

: M680120
: 14 February 2025

Vibration Recorder

: M680120-01

: 18 February 2025

Analytical Date : 18-28 February 2025 Report Date : 28 February 2025
Parameter Fils
TRANSVERSE VERTICAL LONGITUDINAL

Frequency (Hz) 13 13 12

Peak Particle Velocity (mm/sec) 6.132 4.737 3.350

Peak Displacement (mm) 0.066 0.050 0.046

Peak Sound Pressure Level ; pa.(L) 4.670

Standard”

Peak Particle Velocity (mm/sec) 16.3 16.3 151

Peak Displacement (mm) 0.20 0.20 0.20
Note: ¥ Usenienssvsnmineinssssuvifuardawanday 3os ﬁwwuﬂmm5§1umUﬂmw“1’ULﬁmLLaxmm?”iuasLﬁaumnﬂﬁﬁwmﬁaaﬁu

e a ' { o o @
GIWZJW“LUTPUﬂi]i!’ﬂ{LUﬂUW a3 122 mauft 125 9 agiun 29 Suaeu 2548

N/A vianefis Frequency < 1 Hz, Velocity <0.130 mm/sec wag Displacement < 0 mm

nansedawiies 16.34 u.

Reviewed signatory

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

ANALYSIS REPORT

Data Provided by Customer

v v ] o w a e = = A ' 4
Customer Name  : ¥3fududAin s lasenisivilesusiugranunssuvilafiuyu egnannssuioasng

Usenutns?l 33136/16406

Address - il 3 duatiumn Sneseudiyad YminuasASsITNG1Y
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type - e uduaziiou (Vibration)

Station s Uumawun (UTM 47P 596481 E, 912787 N.)

Data Provided by Laboratory
Laboratory Code No. : M680120/9

Customer Code : M680120
Sampling Date  : 14 February 2025
Sampling Method : Vibration Recorder
Report No. 1 M680120-01

Received Date  : 18 February 2025

Analytical Date : 18-28 February 2025 Report Date : 28 February 2025
Parameter L
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130
Peak Displacement (mm) 0.000 0.000 0.000
Peak Sound Pressure Level ; pa{l) <0.500
Standard”
Peak Particle Velocity (mm/sec) - - -
Peak Displacement (mm) - - -
Note: U Uszmanssnsiesinensessumiasiuandou oq f‘hwuﬂmmigwumuqmsﬁ’mﬁaqu,asﬂ'mmﬁ"uaxLﬁaumﬂmiﬁ'nwﬁmﬁu

o a ' { @ o @
V]WNWﬂLUiTUﬂ’\IﬂTI,IILUﬂH'] L83 122 maufl 125 9 asiumn 29 Fuey 2548

N/A muneds Frequency < 1 Hz, Velocity <0.130 mm/sec wag Displacement < 0 mm

nanTsdnwmile 16.34 u.

Reviewed signatory

Reported results refer to submitted sample(s) only.

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

NSC-TISI-TIS 17025
TESTING 0623

Data Provided by Customer
v 1 o o «@ LY ) = d U v
Customer Name mx‘iﬁumumﬂﬂ YHAITIU Tﬂiqmsmﬁa\‘iLLiMuqmaﬂuﬂSiu%uﬂqu‘u LNBYAATVINTIUNDEAIN
o o
Ussmuunsin 33136/16406

Address : Myt 3 fiuatiuan Sneseuiiyad SmdauaseEsssuy  Customer Code  : M680120
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 17 February 2025
Sample Type - 1h (Water) Sampling Method : Grab Sampling
Station s hfnRunamumiesdynti Report No. : M680120-01

(UTM 47P 595578 E, 913019 N.)

Data Provided by Laboratory

Laboratory Code No. : M680120/10 Received Date  : 18 February 2025
Sample Appearance : widesla Ungnautinia lufindu Analytical Date  : 18-28 February 2025
Report Date : 28 February 2025
Parameters Units Analytical Methods ¥ Results Standard ?
pH ® 25 °C - Electrometric Method (4500-H* B) 7.4 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 5.1 -
Total Dissolved Solids me/L Dried at 180 °C (2540 () 176 -
Total Solids me/L Dried at 103-105 °C (2540 B) 191 -
Total Hardness (as CaCO») mg/L EDTA Titrimetric Method (2340 C) 46 -
Turbidity* NTU Nephelometric Method (2130 B) <1.0 -
Sulfate mg/L Turbidimetric Method (4500- SO,* E) <5 -
. Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L <0.01
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium* mg/L <0.002 3
Method (3030 F, 3120 B) than 0.005
Digestion, Inductively Coupled Plasma
Iron me/L <0.01 -
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
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 Ui~mﬂﬂm“nisumia\unmaauwww avufl 8 (w.a. 2537) aanmum'iu“mws-'iwummmamaiuu,aw'snmﬁmmwaammaammwm
.A.2535 1389 mwummmimuﬂmmwuﬂmmmmmmu AnuluswRiaagun ey 111 peufl 16 9 anui?'l 24 puaiug 2537
('Ui“!.ﬂVI‘VI 3)

k) u'mun'a'mﬂismq'lugﬂwm CaCOs laitiundn 100 fadnsusedns

* Memsvaasuiieguanvautiensiuses ISO/IEC 17025 veminsufiRnmnzeu

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

THAILAND

NSC-TISI-TIS 17025 R E P O RT

TESTING 0623

Data Provided by Customer
% L% 1 o w -y 1=y = = A U ¥
Customer Name  : #MUEIUIING YAITIU Tassnismiiasusiugraminssusiiaiuyu iiegnannssunasing
Usenulnsil 33136/16406

Address - yjfl 3 duadiuan Siinedeuiiyad Swinuasrisssusw  Customer Code  : M680120
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 17 February 2025
Sample Type -1h (Water) Sampling Method : Grab Sampling
Station  thilnAuuinaesnavneu (UTM 47P 595444 E, 911774 N.) Report No. : M680120-01

Data Provided by Laboratory

Laboratory Code No. : M680120/11 Received Date  : 18 February 2025
Sample Appearance : wdadla dnznou lufindu Analytical Date  : 18-28 February 2025
Report Date : 28 February 2025
Parameters Units Analytical Methods Results Standard 2
pH @ 25 °C - Electrometric Method (4500-H* B) 7.8 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 350 -
Total Solids mg/L Dried at 103-105 °C (2540 B) 363 -
Total Hardness (as CaCOs) mg/L EDTA Titrimetric Method (2340 ©) 187 -
Turbidity™ NTU Nephelometric Method (2130 B) 10 -
Sulfate mg/L Turbidimetric Method (4500- SO,* E) 48.7 -
. Digestion, Inductively Coupled Plasma Not more
Arsenic® me/L <0.01
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium* mg/L <0.002 3)
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma
Iron me/L 0.01 =
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B) than 0.05

Note: ¥ Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 ﬂs"mﬂﬂmvnssmm‘saaumaauwaﬂmm aluii 8 (w.A. 2537) aanmumﬂu“l.&.mivawungmaqmmLLavSﬂmﬂmmwmmmaanu,wmm
.7.2535 (584 mnuﬂmm'ig‘luﬂt:uﬂ'lwu':‘luwaﬂu’m’mu mwuw"lui'z‘tin%ﬁnqmnm ey 111 maudl 16 ¢ aviui 24 ﬂi.lﬂ'lﬂ‘uﬁ 2537
(‘Ui“’Lﬂ‘V]‘VI 3)

AAAAA

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. AN ALYSIS

THAILAND
NSC-TISI-TIS 17025 R E P O RT
TESTING 0623

Data Provided by Customer

Customer Name  : arjudiudfn giassa lasesnsiumilosusiugeavnssueiiaiuyu ilegaaivnssuneasns
Ussmudnsil 33136/16406

Address :yyjdl 3 saiiuen S1nedeufiyad SamdaunsAisssusis  Customer Code  : M680120
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date : 17 February 2025
Sample Type : 1 (Water) Sampling Method : Grab Sampling

Station  Yearhiutuldinan (UTM 47P 596449 E, 911610 N.) Report No. - M680120-01

Data Provided by Laboratory

Laboratory Code No. : M680120/12

Sample Appearance : la fingneu lifindu

Received Date  : 18 February 2025
Analytical Date  : 18-28 February 2025

Report Date : 28 February 2025
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 7.0 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
. . Not more
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 377 1,200
than 600
Total Solids meg/L Dried at 103-105 °C (2540 B) 391 - -
Total Hardness (as . . Not more
me/L EDTA Titrimetric Method (2340 C) 209 500
CaCOs) than 300
Turbidity* NTU Nephelometric Method (2130 B} <1.0 5 20
o . 2 Not more
Sulfate me/L Turbidimetric Method (4500- SO,~ E) 6.6 250
than 200
. Digestion, Inductively Coupled Plasma Not
Arsenic* me/L <0.01 0.05
Method (3030 F, 3120 B) Detected
) Digestion, Inductively Coupled Plasma Not
Cadmium mg/L <0.01 0.01
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not more
Iron me/L <0.01 1.0
Method (3030 F, 3120 B) than 0.5
Digestion, iInductively Coupled Plasma Not
Lead me/L <0.01 0.05
Method (3030 F, 3120 B) Detected

Note: ! Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 Uismﬂnwwsmﬁ’wmmsswmﬁuaz?iamﬂa"au o9 fmusndninausinezamsnslumdnmsdmsumstesiusuansisaguuas
nslesiuluzasdundontuii wea. 2551 Afanilusvfisanuune wdy 125 nauiiey 85 1 asiufl 21 waunau 2551
* TEMInegevilpguaNYeaUYIBA1IIUTEN ISO/IEC 17025 vasiasUfiRmsvnaey

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. AN ALYSIS

THAILAND

NSC-TISI-TIS 17025 R E P O RT

TESTING 0623

Data Provided by Customer
Customer Name  : afudaudnfin giassa lassnswilesusiugranvnssuriinfiuyu tiegaamnssuoaing
LY A
UsenuUnIy 33136/16406

Address - vyffi 3 fhuadiunn Sunoseuiiyad Jwiauasaisssusiw  Customer Code  : M680120
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 17 February 2025
Sample Type : 11 (Water) Sampling Method : Grab Sampling
Station : Uaumtatuaaiwan (UTM 47P 596518 E, 913263 N.) Report No. : M680120-01
Data Provided by Laboratory
Laboratory Code No. : M680120/13 Received Date  : 18 February 2025
Sample Appearance : 'l Tnzneuaa Tilindu Analytical Date  : 18-28 February 2025
Report Date : 28 February 2025
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 7.0 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
- . Not more
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 197 1,200
than 600
Total Solids me/L Dried at 103-105 °C (2540 B) 215 - -
Total Hardness (as ) ) Not more
. me/L EDTA Titrimetric Method (2340 C) 65 500
CaCOs) than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
o ) 2 Not more
Sulfate me/L Turbidimetric Method (4500- SO,~ E) 13.2 250
than 200
. Digestion, Inductively Coupled Plasma Not
Arsenic* mg/L = A - . <0.01 0.05
- Method (3030 I, 3120 B) Detected
T mo/L Digestion, Inductively Coupled Plasma ol Not 0.01
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not more
Iron mg/L 0.05 1.0
Method (3030 F, 3120 B) than 0.5
Lead me/L Digestion, Inductively Coupled Plasma 061 Not 0.05
Method (3030 F, 3120 B) Detected

Note: P Standard Methods for the Exammatlon of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 Uiuﬂ"lﬂﬂiu‘wi'NVIiWEJ’\ﬂiﬁiS:J‘U’mLLauﬁGLL‘lﬂﬁﬂﬂJ Fos m‘wuwamﬂ:uwl,a.,:A’miﬂ’lﬂuwmmm'ia’l‘m‘umi{]adﬂumua’lﬁﬂsma‘uu,a”
ﬂ'ﬁﬂmﬂu‘lmimmwsﬂaauLﬂuww WA, 2551 mwuw‘luﬁ‘aniﬁnumﬂm LEN 125 maufiiAw 85 ¢ aviufl 21 Wewnm 2551

* ~ ivnte eno I ~ 1705C 13,
WATIVIRRSUU Wogu 'an”uauu"mr 195UTO | C/IEC 17025 ’T.n::wrr.mufdvm iTVivino U

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 4/4
Do not copy partial of this analysis report without official approval.
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NAC

JIRANATEE ASSOCIATES CO.,LTD.

Certificate No. : COF-047-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

e
"\ | /11,

s

o~
P N
y 7\ \\\\

ll/’l/uh\\\‘\
NSC - TISI=TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice
: TISCH

: TE-5025A
12262

: Used item

:27 Nov 2024
: 28 Nov 2024
:29 Nov 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

:23.0+3.0 °c
:55.0+15.0 %RH
:1010+10 hPa

: 24 hours at ambient conditions.
: The average values during measurement are 24.7 °C and 55.8 %RH.

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

[0 Mr. Sorawit Thachalad
M Miss Jittraporn Lertsomphol

CNAC

| JIRANATEE ASSOCIATES CO.,LTD.

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as a calibration guideline. .

Traceability:

This certificate provides a traceability of the
measurement to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: MW-0063-23.

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

Approved signatoryy: .

Calibration Départment Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number COF-047-67 Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qs]
Plate [Pa] [Ta] [Tm] b 4
m3/min mmHg °C °C mmHg inH0 m*/min '

1 0.702 759.268 24.51 23.58 55.802 1.742 1.320 0.653

2 1.001 759.347 24.52 23.63 61.117 8.511 1.875 0.924

3 1.117 759.363 24.59 23.82 43.208 4.628 2.152 1.056

4 1.164 759.452 24.69 23.96 31.142 5.207 2.282 1.120

5 1.410 759.442 24.78 2411 30.680 7.686 2.772 1.356
Slope (m): 2.06451
Intercept (b): -0.02907
Correlation coefficient (r): 0.99986
Uncertainty (k=2): 0.015 m3/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qq]
Plate [Pa] [Ta] [Tm] 14
m3/min mmHg °C °C mmHg inH20 m3/min

1 0.702 759.268 24.51 23.58 55.802 1.742 0.826 0.652
2 1.001 759.347 24.52 23.63 61.117 3.511 1173 0.923
3 1.117 759.363 24.59 23.82 43.208 4.628 1.347 1.056
4 1.164 759.452 24.69 23.96 31.142 5.207 1.429 1.119
5 1.410 758.442 24.78 2411 30.680 7.686 1.736 1.356

Slope (m): 1.29307

Intercept (b): -0.01819

Correlation coefficient (7): 0.99986

Uncertainty (k = 2): 0.015 m3/min

***End of Certificate of Calibration***

" NAC -

JIRANATEE ASSOCIATES CO.,L'TD.

a, ,\“»B’.’
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Cullbrotien Laboratery
3519

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20240708J669
Name of Product Sound Calibrator
Type ST-120
Serial Number ST120C0669E
Specification Class 1
Date 2024/07/16
Tested by
1. Outside : OK
2. Sound Pressure Level : 93.99dB ; 11405 dB
3. Frequency : 999.66 Hz
4. Distortion : 1.1%;1.2%

Environment conditions :
Air temperature : 25 °C
Relative humidity 60 %
Static pressure : 101.8 kPa
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Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM22389

Calibration Date: APR 29 2024
Calibration Reference Equipment: 714)7402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is
available upon request.

The environment in which this product was calibrated is maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against a reference that is traceable to a known standard.

Instantel recommends that products be returned to Instantel or an authorized service
and calibration facility for annual calibration.

Calibrated By: _

z' Instantel’ 00 egset drive, ottawa, ontario, K2k 343, (613) 592-4642

o"

0

\

i

N

= mark CorpOr8 antel and Insta RORPFE trademarks of XTe BRPOration or its affiITAAESEN0S5 201 Rev 24
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Frequency Response of UM22389

Transverse SCHVEIEG g
. A, Iz )
i [y A\
Y \\
] I\
20 4 o L .\
Yy = ' ~\
T \\
I/ W
N \
i \
. Longitudinal o
S 2 PR B
= =N
. Iy A\
/A W\
N/ \

Fraauenoy HI)

Mase Tzngan: Mamaa [N
O CEHW 21501 =y
2040
00
200
- 100 A
5 » \_,..-’"/
&
+10.0
-2
3.0
..JJJ'Q_ ] (BN 1] Prraen '
10 120 1009 2130
Ereausnzy Hz)
0
20
00
1o
n
55 gn \/
&
+10.0
-20.0
~30.0
.m'g_ [l [ NN [} T rraarn [}
19 120 1300 3130
Fragusazy Hal
20.0=
09
Fal]
. 100-
7 \,f\_\
2
[s ]
&
-100
200
200
-;I:I"J_ DN NN ' DT I
10 13.0 1230 3130

Eraauzasy M2l



CALIBRATION LABORATORY C0,LTD. &2 afam

ANSI National Accreditation Board

)

T ACCREDITED
AEI‘!_dlEd ACDM-2814EMENT
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281[MEC-LABO01]
CLID. NO. : 362101621
JOB CONTROL NO. : 240718075309
CALIBRATION SERVICE : [] IN-LABORATORY M ON-SITE
CUSTOMER
DATE OF RECEIVED : 18 July 2024 DATE OF ISSUED : 25 July 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Calibration Engineer

Approved By :
Authorized Signatory
25 July 2024

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

the International System of Units ( SI1)
Certificate No. Q24075309

F3-011-05/12-23 page 1 of 3

@clecalibration
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CALIBRATION LABORATORY CO0.LTD. &

e

4
ANAB

Ao
B
Mk ANSI National Accredation Board
. ~—— ACCREDITED
e
YN\ —— e —
G #
7T CALIBRATION AND
cl_c DIMENSIONAL MEASUREMENT
- A =
Accredited oMzl

ISO/IEC 17025

REPORT OF CALIBRATION

NOMENCLATURE ELECTRONIC BALANCE
MANUFACTURER SARTORIUS

MODEL / TYPE AZ214

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

DATE OF CALIBRATION

20 July 2024

ENVIRONMENT CONDITIONS :

Temperature : 23 °C to 24 °C Relative Humidity : 53 % to 56 %

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 :
1. Weight Set, Phoenix Class E2 S/N. WBS-SET-E2-01.

2. Weight, Sartorius Class E2 S/N. 44329129, 43529037, 44329167, 43529293.

TRACEABILITY :

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

Certificate No. MM-0123-22, Due Date 22 August 2024.

2. The measurements are traceable to International System of Units (SI) , through Sartorius Lab Instruments GmbH & Co. KG.

Certificate No. M141607, M141608, M141609, M141611. Due Date 15 September 2025.

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. Q24075309

F3-011-05/12-23 page2 of 3

A
@clccalibration
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CALIBRATION LABORATORY C0,LTD. «% afam

redilalion Board

—_ % ACC D
e REDITED

ol N ‘\‘.‘ — ETEA e, ———
LTI CALIBRATION AND
C Lc Wi DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

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

CALIBRATION DATA
1. Error of indications
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g) T (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,28
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0001 +0.0001 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.11 2,00
100.0000 100.0000 100.0000 0.0000 0.18 2,00
[50.0000 150.0000 150.0000 0.0000 0.26 2,00
200.0000 200.0001 200.0000 -0.0001 0.33 2,00
2. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00005

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

3 1
[] -

2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 50.0001 50.0001 50.0000 50.0000 0.0001

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 49 of 67
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24075309
F3-011-05/12-23

@clccalibration
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Dofy ™ CALIBRATION AND
c l—c DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL / TYPE : AB204-S

SERIAL NO. : 1123163290[MEC-LAB02]

CLID. NO. : 362101622

JOB CONTROL NO. : 240718075310

CALIBRATION SERVICE : [] IN-LABORATORY M ON-SITE
CUSTOMER
DATE OF RECEIVED : 18 July 2024 DATE OF ISSUED : 25 July 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Calibration Engineer

CALIBRATION LomoRateay £0.LTD

Approved By :
Authotized Signatory
25 July 2024

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. Q24075310

F3-011-05/12-23

@clccalibration
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CALIBRATION LABORATORY CO,LTD. &2 aam

L DIMENSIONAL MEASUREMENT
Accredited ASDVGZETY
REPORT OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER $ METTLER TOLEDO
MODEL / TYPE 3 AB204-S
SERIAL NO. . : 1123163290[MEC-LAB02]
LOCATION SITE ; LABORATORY
DATE OF CALIBRATION : 20 July 2024
ENVIRONMENT CONDITIONS :
Temperature : 23 °C to 24 °C Relative Humidity : 53 % to 56 %

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 :
1. Weight Set, Phoenix Class E2 S/N. WBS-SET-E2-01.
2. Weight, Sartorius Class E2 S/N. 44329129, 43529037, 44329167, 43529293.

TRACEABILITY :

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

Certificate No. MM-0123-22, Due Date 22 August 2024.

9 The measurements are traceable to International System of Units (SI) , through Sartorius Lab Instruments GmbH & Co. KG.

Certificate No. M141607, M141608, M141609, M141611. Due Date 15 September 2025.

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. Q24075310

F3-011-05/12-23 page 2 of 3

@clccalibration
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CALIBRATION LABORATORY CO.,LTD.

N
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"4/—_;/:\\\3*
LOTAR T CALIBRATION AND
C LC A DIMENSIONAL MEASUREMENT
: ACDM-2814

Accredited
ISO/IEC 17025

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

CALIBRATION DATA
1. Error of indications
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g ) + (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,28
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0001 +0.0001 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.11 2,00
100.0000 100.0000 100.0000 0.0000 0.18 2,00
150.0000 150.0000 150.0000 0.0000 0.26 2,00
200.0000 200.0001 200.0000 -0.0001 0.33 2,00
2. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00005
3. 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 | Position3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 50.0001 50.0001 50.0000 50.0000 0.0001

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 49 of 67
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24075310

F3-011-05/12-23 page 3 of 3
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CLC e DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE :  OVEN
MANUFACTURER : MEMMERT
MODEL / TYPE : UF110
SERIAL NO. :  B418.1125[MEC-LABO05]
CLID. NO. : 332102410
JOB CONTROL NO. : 240718075311
CALIBRATION SERVICE : D IN-LABORATORY ON-SITE
CUSTOMER
DATE OF RECEIVED : 18 July 2024 DATE OF ISSUED : 25 July 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
25 July 2024

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. Q24075311

F3-011-05/12-23 page 1 of 4

@clccalibration
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CALIBRATION LABORATORY C0,LTD. &% aam

=
e ACCREDITED
’/,//'_-f:'\\\:\‘ S ISO/IEC 7025
TN CALIBRATION AND
c Lc DIMENSIONAL MEASUREMENT
Accredited ACDM-2814

ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE :  UF110

SERIAL NO. :  B418.1125[MEC-LAB0S]
LOCATION SITE : LABORATORY

DATE OF CALIBRATION ¢ 20 July 2024

ENVIRONMENT CONDITIONS :
Temperature : 27 °C to 28 °C Relative Humidity : 50% to 54 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPTH-07 based on TLAS G-20 as calibration guidelines.

The calibration was performed by using Hydra Data Logger which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Hydra Data Logger, Fluke Model 2635A S/N. 5499551.

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

Certificate No. Q23116630, Due Date 25 October 2024.

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. Q24075311

F3-011-05/12-23
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CALIBRATION LABORATORY CoO 2
oLID. =2 ANAB
5 \\::_.-'// = )
HOCEMRAE s secsioin s
—,//"/-—a'_-"\‘\;: ACCREDITED
NN —— I
Dl L™ CALIBRATION AND
c I_ c i DIMENSIONAL MEASUREMENT
Accredited GEERLEED

ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

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

measuring oven.

CALIBRATION DATA

1. OVEN PERFORMANCE

DucC Measured Uniformity | Measured Stability Measured Overall
Setting ( °C) Indicating ( °c) (°C) &) Variation ( °C)

85.0 85.0 0.63 0.44 1.47

104.0 104.0 0.78 0.11 1.10

180.0 180.0 1.63 0.13 2.30

Certificate No. Q24075311
page3 of 4

F3-011-05/12-23
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CALIBRATION LABORATORY CO.,LTD. &&2

st National Acereditation Board

A

e e
e /""“-\ ACCREDITED
/’If,@.\“ CALIBRATION AND
c I_c ALERY DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025
CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( % )@Probe No.9 is Ref. Uncertainty Coverage
I 6 ) factor &
Setting (© C) | Indicating ( °cy ! 2 3 4 5 6 7 8 9
85.0 85.0 84.49 | 85.15| 84.90 | 85.11 | 84.84 | 84.95 | 84.67 | 84.81 [ 85.06 0.57 2,00
104.0 104.0 103.32]104.25(103.90|104.17|103.80| 103.96] 103.57] 103.82) 104.07 0.46 2,00
180.0 180.0 178.91]181.05]180.19[180.81|179.78| 180.41|179.68] 180.05| 180.48 0.57 2,00
Technical Note : W= 56 cm, D =40 cm, H=48 cm.
Note. The Scope of Accredited ANAB Certificate No. ACDM-28 14 Version 012 Page 58 of 67
'.’./ -
<|:~ #1 #3
A
i &2 b4
i o #5 ? =y
T| T —
44 - . |lll/ ///
| J—#Q - .Ir‘ 48 /’
, R | /
I R ~ //
w
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q24075311
page 4 of 4

F3-011-05/12-23
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CALIBRATION LABORATORY Co0.LTD. &2 !IdME

“-._______________/

ANSI National Accreditation Board

)|

i ACCREDITED
% AN S 150/EC 025 S
c I_c b DIMEN‘:S‘:&:‘IE;ARI_AII:E:STJ%%MENT
Accredited ACDM-2814
ISO/IEC 17025
NOMENCLATURE ; pH METER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE :  PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO6]
CLID. NO. : 372200480
JOB CONTROL NO. : 240718075312
CALIBRATION SERVICE : D IN-LABORATORY M ON-SITE
CUSTOMER
DATE OF RECEIVED : 18 July 2024 DATE OF ISSUED : 25 July 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Calibration Engineet

Approved By :
Authorized Signatory
25 July 2024

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. Q24075312

F3-011-05/12-23
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Acccr!:igd ACDM-2814
ISO/IEC 17025
REPORT OF CALIBRATION
FOR
NOMENCLATURE : pH METER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE : PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO6]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION - 20 July 2024

ENVIRONMENT CONDITIONS :

Temperature : 21°C to 22°C Relative Humidity : 50% to 53%

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-8-2002, TRM CODE TRM-§-2003, TRM CODE TRM-S-2007.
2. pH Standard Solution, Control Company Catalog Number 06664260,11754256, Lot Number CC787362.

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

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

5. Precision Thermometer, Wika Model CTH 7000 S/N. 014471/18.

Certificate No. Q24075312

F3-011-05/12-23
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CALIBRATION LABORATORY CO,LTD. .
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?///";':\\\? ACCREDITED
¢ S iSO/EC 7025
Dl | l\‘.\*‘ CALIBRATION AND
c I_C Lo 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. 260124, 040822 , 120124, Due Date 04 March 2025.

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

Certificate No. 4281-14495731 , Due Date 27 September 2025.

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

Certificate No. Q23136343 , Due Date 25 December 2024.

4. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Certificate No. TT-0100-23, Due Date 23 August 2024.

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

and Technological Research (TISTR). Certificate No. PSL-T 0961/66, Due Date 30 August 2024.

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. Q24075312

F3-011-05/12-23
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CALIBRATION LABORATORY CO.LTD. &% anf
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T
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% | ISO/IEC 17025 Sy
ol o CALIBRATION AND
c I_‘ Lk DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
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 I Factor
(pH) (pH) (mV) (pH) (E pH)
1.684 1.67 306 +0.014 0.013 2,20
4.003 4.00 173.0 +0.003 0.013 2,15
7.005 7.02 -4.7 -0.015 0.015 2,06
10.015 9.98 -176.3 +0.035 0.016 2,05

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 4 of 67

2. TEMPERATURE RESULT [ THERMISTOR ]
Immersion depth (mm) | Actual Temperature ( °c) DUC Reading ( °C) Correction ( °C) | Uncertainty + (°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 012 Page 56 of 67

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

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

### End of Certificate ###

Certificate No. Q24075312

F3-011-05/12-23
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Certificate No. C07240190

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: 723C Job No.: KSMT2403525
Serial No.(or ID): 2C41301043 (MEC-LAB11) Received Date: 24 December 2024
Manufacturer: KWF Issued Date: 24 December 2024
Condition: In Condition Page: 1of 3

Customer

Calibration Place

Calibration Date ) ) o ,
This certificate is issued the units of

24 December 2024 measurement according to the International
System of Units (Sl). It provides traceability

of measurement to international or national

Environment Condition standard or other recognized national
standard laboratories.

Temperature: 258 °C + 04 °C The measurement uncertainty stated is

. the expanded uncertainty which is obtained

Hum|d|ty: 498 %RH 3.4 %RH from the standard uncertainty multiplied by

the coverage factor (k=2) to provide a level
of confidence of approximately 95%. It is

The Method used determined in accordance with the Guide to
Expression of Uncertainty in Measurement

In-house method, WI07, based on ASTM E 275-08 and il i
ASTM E 387-04 These results may be affected by
deviations from specified conditions. The
Traoeablllty results relate only to the items tested,

calibrated or sampled. The report shall not
This certificate is traceable to the CRM maintained by National Institute be reproduced except in full without

of Standards and Technology (NIST) through Starna Scientific Limited. 2PProval of SCIMET Co., Lid.

The standard for Wavelength Certificate No. 108691 and 108692
The standard for Photometric Certificate No. 109010 , 114655

>§I§MH

SCIMET CO..LTD

usun swodwn o

Person in charge Authorized signatory

FCO07-03: 30 MAY 2023
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abIMET

Condition of reference standards Instruments / CRM:

Instruments
Holmium Oxide Glass Reference
Didymium Oxide Glass Reference

Neutral Density Filter Reference

Calibration Results:

Set No.

Certificate No.: C07240190 Page 2 of 3

Certificate No. Due date
108691 25-Jan-25
108692 25-Jan-25

109010, 114655 2-Feb-25

Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
(nm) (nm) (nm) Measurement ( £ nm)
417.67 417.9 -0.23 0.14
440.74 441.0 -0.26 0.14
448.99 448.5 0.49 0.14
472.22 472.5 -0.28 0.14
513.70 513.8 -0.10 0.14
537.49 537.5 -0.01 0.14
574.60 574.4 0.20 0.14
641.76 642.0 -0.24 0.14
684.63 684.9 -0.27 0.14
740.27 740.6 -0.33 0.14
748.28 748.7 -0.42 0.14
807.16 807.5 -0.34 0.14
879.70 880.0 -0.30 0.14

FCO07-03: 30 MAY 2023
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Certificate No.: C07240190 Page 3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) (Abs) (Abs) Measurement( £ Abs)

0.0000 0.000 0.0000 0.0045

0.2373 0.235 0.0023 0.0045

420 nm 0.5617 0.564 -0.0023 0.0045
0.7392 0.741 -0.0018 0.0045

1.0550 1.0589 -0.0040 0.0045

0.0000 0.000 0.0000 0.0045

0.2335 0.232 0.0015 0.0045

440 nm 0.5513 0.552 -0.0007 0.0045
0.7230 0.724 -0.0010 0.0045

1.0324 1.035 -0.0026 0.0045

0.0000 0.000 0.0000 0.0045

0.2126 0.211 0.0016 0.0045

465 nm 0.5036 0.506 -0.0024 0.0045
0.6735 0.675 -0.0015 0.0045

0.9615 0.964 -0.0025 0.0045

0.0000 0.000 0.0000 0.0045

0.2201 0.219 0.0011 0.0045

546.1 nm 0.5176 0.519 -0.0014 0.0045
0.6930 0.693 0.0000 0.0045

0.9908 0.992 -0.0012 0.0045

0.0000 0.000 0.0000 0.0045

0.2443 0.243 0.0013 0.0045

590 nm 0.5530 0.554 -0.0010 0.0045
0.7196 0.718 0.0016 0.0045

1.0301 1.029 0.0011 0.0045

0.0000 0.000 0.0000 0.0045

0.2646 0.263 0.0016 0.0045

635 nm 0.5370 0.538 -0.0010 0.0045
0.6862 0.685 0.0012 0.0045

0.9822 0.982 0.0002 0.0045

The End of Certificate

FCO07-03: 30 MAY 2023
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Statements of conformity:

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

Refer to Certificate No.:  C07240190 Page: 1 of 3

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.

[d Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard band
w=ru.
; PFA - Probability of False Accept

>§€Mﬂ

SCIMET CO..LTOD
vidn miodwn difa

Authorized signatory

FC07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240190 Page: 2 of 3
Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm

Unit Under Calibration Correction Guard Band (w)  Tolerance (%) Conformity
417.9 -0.23 0.14 1.0 Pass
441.0 -0.26 0.14 1.0 Pass
448.5 0.49 0.14 1.0 Pass
472.5 -0.28 0.14 1.0 Pass
513.8 -0.10 0.14 1.0 Pass
537.5 -0.01 0.14 1.0 Pass
§574.4 0.20 0.14 1.0 Pass
642.0 -0.24 0.14 1.0 Pass
684.9 -0.27 0.14 1.0 Pass
740.6 -0.33 0.14 1.0 Pass
748.7 -0.42 0.14 1.0 Pass
807.5 -0.34 0.14 1.0 Pass
880.0 -0.30 0.14 1.0 Pass

FCO07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240190 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

0.235 0.0023 0.0045 0.010 Pass

420 nm 0.564 -0.0023 0.0045 0.010 Pass
0.741 -0.0018 0.0045 0.010 Pass

1.059 -0.0040 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.232 0.0015 0.0045 0.010 Pass

440 nm 0.552 -0.0007 0.0045 0.010 Pass
0.724 -0.0010 0.0045 0.010 Pass

1.035 -0.0026 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.211 0.0016 0.0045 0.010 Pass

465 nm 0.506 -0.0024 0.0045 0.010 Pass
0.675 -0.0015 0.0045 0.010 Pass

0.964 -0.0025 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.219 0.0011 0.0045 0.010 Pass

946.1 nm 0.519 -0.0014 0.0045 0.010 Pass
0.693 0.0000 0.0045 0.010 Pass

0.992 -0.0012 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.243 0.0013 0.0045 0.010 Pass

590 nm 0.554 -0.0010 0.0045 0.010 Pass
0.718 0.0016 0.0045 0.010 Pass

1.029 0.0011 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.263 0.0016 0.0045 0.010 Pass

635 nm 0.538 -0.0010 0.0045 0.010 Pass
0.685 0.0012 0.0045 0.010 Pass

0.982 0.0002 0.0045 0.010 Pass

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

The End of Statements of Conformity

FCO07-03: 30 MAY 2023
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Tunsavdaudninaiay Spectrophotometer
il KSMT2403525

arflaiA3asiia; SPECTROPHOTOMETER Ju: 723C WieLRaLARa: 2C41301043
M5daL (51) AsIadaY ()
24 Dec 2024 31EN15M5ATA 24 Dec 2024 NS
Und | laln@ Und | lung
| 1. mmﬂuuinlm‘%'m O
m 2. AMudzan ( Tavldsau, nmulu-uaniadag) O
m 3. @ ila - 1in 1a%as (On-Off Swicth) 1
O 4. 1lunm (Keypad) |
O 5. wuaa (Display, Screen Contrast) O
O | 6. ﬁ'muul,ﬁanm'mmfmﬁu (Wavelength Control) O O -
1 7. AMENIAAL (Wavelength Check) O
0 0 8.  uuavinfiauas (UV < 3,000 hour) O 0O -
0 9.  uuavinudlaus (Visible < 5,000 hour) u
O 10.  ataviavanasiatne (Carousel Module) O
Rad/atualn -

Service Engineer
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name:

Instrument Location:

Instrument Serial No.: 079518071903

Date: 10-Feb-2025
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 10f2
Cl_lstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO0-03026397
Name: Number:
Date PM Performed: 10-Feb-2025 Next PM Due Date: 10-Aug-2025
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.5 B January 2018 . ey
Y PerkinElmer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

Component / Specific Model Serial # Configuration Notes
Avio200 079518071903 Syngistix V 3.0.0.3081
Parts Lists
Parts Included with the PM
I?art Nt.lmber Description Quantity
(if applicable)
09995098 Air Filter-Spectrometer 2
N077520 Air Filter-RF Generator 1
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 2
N0780437 O-ring kit, torch 2

Additional Reagents and Standards Required for PM

R Nl.meer Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 7-263MFX1 Jun-2025
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 61-190CRY1 Aug-2025

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

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

2. Mechanical:

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

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

¥ Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.92 Passed
Mg 280.856 %RSD <1 % 0.47 Passed
Mg 285.207 %RSD <1 % 0.58 Passed
Ba 455.403 %RSD <1 % 0.44 Passed
5.4 Mn BEC:

¥ 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 16388.1 1457189.2
Mn 257.610 Axial 1,000 ppb 28263.9 3276593.0
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 16388100 1440801.1 11.37 <30 PPB Passed
Axial 28263900 3248329.1 8.70 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.

V] Discuss recommended customer supplied materials to have on hand.

¥1 Attach PM sticker.

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 5 of 6




Additional Comments

Additional Comments Regarding the PM

Review

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

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

Review of Preventive Maintenance:

Authorized PerkinElmer Represgntative: . Date:
10-Feb-2024
(DD-MMM-YYYY)

Authorized Customer Representative: 7 Date:
10-Feb-2024
(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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1 Arsenic Digestion, Inductively Coupled Plasma Method™

2 Barium Digestion, Inductively Coupled Plasma Method™

5 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method™

q Cadmium Digestion, Inductively Coupled Plasma Method™

5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method"™!

6 Copper Digestion, Inductively Coupled Plasma Method™

7/ Cyanide Distillation, Colorimetric Method™

8 Formaldehyde Distillation, Colorimetric Method™

9 Free Chlorine lodometric Method™

10 Hexavalent Chromium Colorimetric Method™

11 Lead Digestion, Inductively Coupled Plasma Method™

12 Manganese Digestion, Inductively Coupled Plasma Method™

13 Nickel Digestion, Inductively Coupled Plasma Method™

14 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method'™!

15 pH ' Electrometric Method™

16 Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™!

17 Selenium Digestion, Inductively Coupled Plasma Method"™

18 Sulfide lodometric Method"™

i) Temperature Laboratory and Field Methods®

20 | Total Dissolved Solids Dried at 180 °C**

21 Total Suspended Solids Dried at 103-105 °C™

22 Trivalent Chromium D'igestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation Method™

23 Zinc _ Digestion, Inductively Coupled Plasma Method®

AR, .
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aduil dnsuaiy BRI
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 Method™
5 Cadmium Digestion, Inductively Coupled Plasma Method"™
6 Chromium Digestion, Inductively Coupled Plasma Method"™
Vi Chromium (II) 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™
11 Manganese Digestion, Inductively Coupled Plasma Method™
i Nickel Digestion, Inductively Coupled Plasma Method™
13 Phenols 1) Distillation, Chloroform Extraction Method™!
2) Distillation, Direct Photometric Method™!
14 | pH Electrometric Method™
il% Selenium Digestion, Inductively Coupled Plasma Method™
16 Silver Digestion, Inductively Coupled Plasma Method™
ILTf Vanadium Digestion, Inductively Coupled Plasma Method™
18 Zinc Digestion, Inductively Coupled Plasma Method™

dsfnaniedagilalduda d1uau 19 598015

fdudl drsuaiy BATn
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™*"
2) Digestion, Inductively Coupled Plasma Metho

d[5,7]
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10

11

12

Chromium (V1)
Cobalt

Copper

Lead

Molybdenum

aduii drsuaie BNATIN
3 Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method™"
q Beryllium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*!
2) Digestion, Inductively Coupled Plasma Method®™"
5 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%*"
2) Digestion, Inductively Coupled Plasma Method®"
6 Chromium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"*™
2) Digestion, Inductively Coupled Plasma Method®™”
1/ Chromium (Il) 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method; Waste Extraction, Colorimetric
Method; Caltculation Method™*7#!

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®478!

Alkaline Digestion, Colorimetric Method™®®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"

2) Digestion, Inductively Coupled Plasma Method™"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"

2) Digestion, Inductively Coupled Plasma Method®"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*"

2) Digestion, Inductively Coupled Plasma Method®™"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*”

2) Digestion, Inductively Coupled Plasma Method®"

13 Nickel...
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1g) Nickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method[5'7]_
14 pH Electrometric Method®?
15 Selenium 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™"
74 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method™”
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method®™"
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™*”

2) Digestion, Inductively Coupled Plasma Method®"!

A 974U 15 598115

Chromium

a1duii drsuaie BAATIN
1 Antimony Digestion, Inductively Coupled Plasma MethodP"!
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 Digestion, Inductively Coupled Plasma Method®"

7 Chromium (II1)...
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7 Chromium (IlT) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®5"

8 Chromium (VI) | 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 MethodP"

13 | Silver Digestion, Inductively Coupled Plasma Method™"!

14 Vanadium Digestion, Inductively Coupled Plasma Method®™”

15 Zinc Digestion, Inductively Coupled Plasma Method®™"

1aNE1581489

1. ATENTNYAAIVINTTU. UTENIANTENTWYAAUATIN, W.A. 2548, 304 ﬂﬂiﬁ’lﬁ’ﬂé\‘iﬂﬁqaﬂga
Faolalluda snvfnanyunwn. 25 unsiau 2549, Laufl 123 noufiey 114,

2. anAuimnssnduandouuisUsanalne, gliaTinsedunde. fAuriadsd 4. namme:
SaulinsRun, 2547.

3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
24™ ed. Washington DC: APHA Press; 2023.

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...
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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 9045D, 2004.
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Form NSC/TISI 2

Tufuseaaedl  22-LBO164
{Certificate No.) 7777

TususeeszuUY

(Certificate of Accreditation)

91AE81U1INNAMNTUNTEINVUYLANTHINTFTIUURIVIR W.0. e

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

1AYIENMTAINUIIRTFIUNARA NN AN T

(Secretary-General, Thai Industrial Standards Institute)

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

&y o
ARRHTERT
(Address)

asUN195UTBIANEINTE

(Certificate of competence)

=
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)

20N 1 JUN b WOUAIAL WA, beod
(Issue date : 2 May B.E. 2565 (2022))
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wyBnisdninaanasgunaasiusigea1n s
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(Ministry of Industry Thailand, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

YoreaUfumRng U3em Tl 1Budillede peudausud 41in
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
RUYLAVATSUTOIN
(Accreditation No.) B
atul 03 ponlisauaTuN 21 FmAu w.A. 2566 DYTUN 17 waun1Au w.eA. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a3 Ouwenaaun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@1971N1IVIAdaUy F1YATNAFDU nedeu
(Field of Testing) (Parameter) (Test Method)
ANAIINADY
(Environment field)
1 ﬁq - Heavy Metals - Standard Methods for the
(Water) e Cadmium (Cd) Examination of Water and

0.01 mg/L to 5 mg/L
e Chromium (Cr)

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

0.10 mg/L to 5 mg/L
e Iron (Fe)

0.01 mg/L to 5 mg/L
e Lead (Pb)

0.01 mg/L to 5 mg/L
e Manganese (Mn)

0.10 mg/L to 5 mg/L
e Nickel (Ni)

0.01 mg/L to 5 mg/L
e Zinc (Zn)

0.10 mg/L to 5 mg/L

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

()

N3ENTNONAVNTTUAUNNUINIATI RGNS TTgRaIn Ty
(Ministry of Industry, Thai Industrial Standards Institute)
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auuNn 03

(Issue No.) (Valid from)

(Scope of Accreditation for Testing)

DONLVAILAIUN 21 FINAU W.A. 2566

(21 August B.E.2566 (2023))

THAILAND

DYTUN 17 wauniAu w.A. 2571
(Unti) (17 May B.E.2571 (2028))

anunmvesufuiinig M a1is Ouwenaoun  Otaesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU 1YN1INAFIU %%‘Vlﬂa@‘U
(Field of Testing) (Parameter) (Test Method)
AVNAINADY
(Environment field)
1. 41 (519) - Total Suspended Solids - Standard Methods for the

(Water) (Count.)

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)

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/

N3ENTNONAVNTTUAUNNUINIATI RGNS TTgRaIn Ty
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

sgazideasvuazveudgluiusasiasufiing

THAILAND

atunl 03 panlvidauaTui 21 Awneu w.a. 2566 DYTUN 17 wauniAu w.A. 2571
(Issue No.) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuN NiBaUumng Ouwenaoun  Otaesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU Fvegau
(Field of Testing) (Parameter) (Test Method)
AAIINADY
(Environment field)
> Sz - Heavy Metals - Standard Methods for the
(Wastewater) e Cadmium (Cd) Examination of Water and

0.01 mg/L to 10 mg/L
e Chromium (Cr)

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

0.10 mg/L to 10 mg/L
e Lead (Pb)

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

0.10 mg/L to 10 mg/L
e Nickel (Ni)

0.01 mg/L to 10 mg/L
e Zinc (Zn)

0.10 mg/L to 10 mg/L

- Chemical Oxygen Demand (COD)
40 me/L to 4 000 me/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

()

N3ENTNONAVNTTUAUNNUINIATI RGNS TTgRaIn Ty
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 3/6
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(Scope of Accreditation for Testing)

THAILAND
atunl 03 ponlifauaTuN 21 FAN w.A. 2566 DYTUN 17 wauniAu w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otaesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU SJ%VIG]?‘@U
(Field of Testing) (Parameter) (Test Method)
A1UALINRDY
(Environment field)
2. Unde (9) - Total Suspended Solids - Standard Methods for the
(Wastewater) (Count.) 5.0 mg/L to 10 000 mg/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,

part 2540 D
- Total Dissolved Solids - Standard Methods for the
10 mg/L to 10 000 me/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,

part 2540 C
3. U1 wazidy - pH - Standard Methods for the
(Water and Wastewater) 2.0 to 10.0 Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,

part 4500-H" BO/

N3ENTNONAVNTTUAUNNUINIATI RGNS TTgRaIn Ty
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

THAILAND
atunl 03 ponlifauaTuN 21 FAN w.A. 2566 DYTUN 17 wauniAu w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otaesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU SJ%VIG]?‘@U
(Field of Testing) (Parameter) (Test Method)
AAIINADY
(Environment field)
3. U1 waziudy (sie) - Biochemical Oxygen Demand - Standard Methods for the
(Water and Wastewater) (Count) (BOD) Examination of Water and
2 mg/L to 10 0000 mg/L Wastewater, APHA, AWWA,

WEF, 23" edition, 2017,
part 5210 B and part 4500-O C
- Chromium Hexavalent (Cr®") - Standard Methods for the
0.10 mg/L to 100 mg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3500-Cr B
- Sulfate (S04%) - Standard Methods for the
5 meg/L to 4 000 me/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,

part 4500- SO4* E O/

N3ENTNONAVNTTUAUNNUINIATI RGNS TTgRaIn Ty
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

THAILAND
atunl 03 ponlifauaTuN 21 FAN w.A. 2566 DYTUN 17 wauniAu w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otaesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIRANPY 251041 YNIINAEDU Fovegau
(Field of Testing) (Parameter) (Test Method)
avdwIndou
(Environment field)
4. fiy - Heavy Metals - MEC-WI-43 based on
(oits) e Chromium (Cr) US EPA Method 3050 B
10 mg/kg sample to Revision 2: 1996 and
100 mg/kg sample US EPA Method 6010 D
e Copper (Cu) Revision 5: 2018

10 mg/kg sample to Q/

100 mg/kg sample
e Nickel (Ni)

10 mg/kg sample to

100 mg/kg sample
e Zinc (Zn)

10 mg/kg sample to

100 mg/kg sample

N3ENTNONAVNTTUAUNNUINIATI RGNS TTgRaIn Ty
(Ministry of Industry, Thai Industrial Standards Institute)
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