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. . . C L | vdnannndinaet emassudssmuemsniivseleriuasmiseaning
dfinany 125/80 | eglunawiund | 79 156 | 3246 | wnniunasi ;

QUUGHYIGHE)
. , Lo o | vdnannndinaet emassudssmuemsniivseleriuasmiseaning
dfinany 110/60 | eglunawiund | 75 152 | 3246 | wnniunasi ;

Measiniae
. , Lo L | vdnannndinaet emassudsemuemsniivselesiuasmiseaning
dfinany 128/80 | eglunaeiund | 84 164 | 31.23 | wnniunasi )

Measiniae
RANEILH] 140/85 | ganduneun 74 166 | 26.85 |eglunasiuni |anuduladings msanemsm i Wuuazaseentdieainiaue
o , .. .| dhwidndesndunaet msSudseniuensliiasu 5 viduazeiseen
LRNIEGH 129/84 | sglunausiund | 46 172 | 1555 | veuniunmei . .

Mdaneainiee

RANERH, 148/82 | gendunqu 72 166 | 26.13 |eglunasiuni |anuduladings msanemsvu u luuazamseenidineainieaue
H98Ud 180/92 | gendunqust 68 157 | 2759 |eglunasiuni |anuduladings msane1ms S lukazaseenidieainieaue
S, . . . . rudulaings, imtinunndninas AIsane s U LAy
98U 160/90 | genduneud 77 163 | 2898 | wnndunadi

SulsemuesniiuselevtinasAseen RN UENNLEND
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Wwiintdesninnu mssulsenemsiviasu 5 viuagalseen

98U 122/80 | eglunausiund | 45 162 | 17.15 | veuniunmsi . \
Mdaneasiiaye
o . . C L | ddnannndinae emsTudssmuemaniivseleniuasmiseaning
198U 110/82 | eglunaweiund | 100 [ 176 | 3228 | wnninunas ;
Measiniase

YU 140/85 | ganduneuai 63 163 | 2371 |[eglunasiund |anuduladings msane1msm s Wuuazalseenidineainiaue

L. . . C L | vdnannndinaet emassudssmuemsniivseleriuasmiseaning

Fusndn 120/82 | eglunaweiund | 101 [ 173 | 3375 | wnnndnnos ;

QUUGHYIGHE)

Jusadin 174/98 | ganduneuai 72 168 | 2551 |eglunasiund |anuduladings msane1msm u Wuuazaseenidieainiaue
Fusoulale 186/114 | ganduneusi 66 164 | 24.54 |eglunasiund |anuduladings msanemsm i Wuuazaseanidieainiaue
L , Lo L | vdnannndinaet emassudsemuemsniivselesiuasmiseaning
fusoulnale 120/82 | eglunawiund | 85 165 | 31.22 | wnniunasl )

Measiniase
Tusndude 160/85 | genduneus 71 166 | 2577 |eglunasiuni |anuduladings msanemsm u luuazamseanidieainiaue

. , .o . . | wmdnannndnaet mssuusemuemsniivsslesiuasmiseaning
Tusndude 120/77 | eglunuaiuni | 80 161 | 30.86 | wnniunasi ;

meadiawe

L , Lo .| dhwidndesndunaet mssudsenuenslviasu 5 viduazeiseen
Jusndude 120/82 | eglunausiund | 46 165 | 16.90 | tesninnausi . .

Mdaneainiee

L , Lo .| dhwidndesndunae mssudsenuensliiasu 5 viduazeiseen

Tusndude 120/82 | sglunaiuni [ 50 168 | 17.72 | tesninnasi

ANAINYENLEND
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audiulafings, dminannnitinas msane s i A

Jusndude 150/80 | ganduneui 110 | 163 | 41.40 | snnduneue . » . . \
Sudsgmuensiiivssleviuazmseenindainmeaiiaye
. L. .| ewduladiege dhwidnilesndinast esanensviau fu hy
159umus 172/86 | gandnneu 38 153 | 16.23 | tesninnadi . ) . . \
Futsgmuewnsliiasy 5 njuazasesnmdmeainase
. . . C L | vdnannndinaet emassudssmuemsniivseleviuasmiseaning
159umus 129/80 | eglunaeiund | 81 148 | 36.98 | wnniunasi ;
MeadLaNe
. . . .| hwidndesndunae msSudseniuensliiasu 5 viuazaiseen
159umus 120/80 | eglunasiund | 48 164 | 17.85 | tesninnwusdi . )
daneasiiaue
RREA] 170/81 genduneus 76 171 | 2599 |eglunasiund |anuduladings msane1msm su Wuuazaseanidineainieaue
. , Lo L | vdnannndinaet emassudsemuemsniivselesiuasmiseaning
audran 126/77 | eglunaeiung 72 158 | 28.84 | s1nmune s
MeadLaNe
. , Lo L | vdnannndinaet emassudsemuemsniivselesiuasmiseaning
audran 122/82 | eglunaeiund 78 155 | 3247 | a1nmune .
QEEGFIGHG!
GRINTEGH] 140/82 | genduneut 64 156 | 2630 |eglunasiund |anuduladings msanemsm u luuazaseentdieainieaue
GRINTEGH] 157/79 | genduneu 64 161 | 24.69 |eglunasiuni |anuduladings msanemsm fu lukazaseentdieainieaue
. , .o . . | wmdnannndnaet mssuusemuemsniivselesiuasmiseaning
GRINTGH] 110/82 | sglunuaiuni | 83 151 | 3640 | wnnninnasi ;
meaiae
. , .o . . | vmdnannndnaet mssuusemuemnsnivsslesiuasmiseaning
auau 120/82 | sglunauaiund [ 132 176 | 4261 | a1nnaune

AL LEND
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. , . , . | dmdnannndnaet mssuusemuemnivseleviuasniseaning
aulnay 110/82 | sglwnawiund [ 115 | 182 | 3472 | wnninuneuei .
QEEGHEHD
. . .o . | dwtdndesnininaet msfudsemuemnsliiasu 5 wjuazmisesn
aulnay 110/82 | eglunaeiund | 54 174 | 17.84 | desninnad . .
QRERGREHEIGHE
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1 {33 30 |20 20|20 2250 [ 20| 20| 20| 20.00 | 30 |[20|20|20| 22.50 | 20| 20| 20| 20.00 | egluinauiuni
2 I3 25 [20(20(20| 21.25 |20 20| 20| 20.00 | 25 [20]20|20| 21.25 | 20| 20 20 20.00 | egluinwuaiund
3 Emthiia. 25 |20 20| 20| 21.25 | 20| 20| 20| 20.00 | 25 [20(20|20| 21.25 | 20| 20| 20| 20.00 | e¢luinauaiuni
4 dtinay 30 |20]20(20| 2250 | 20| 20| 25| 21.67 | 30 |20|20|20| 2250 | 20| 20| 25| 21.67 | e¢luinausiund
5 dlinay 30 [20[20(20]| 22.50 | 20| 20| 20| 20.00 | 30 |20]|20]|20| 22.50 |20 20| 20| 20.00 | egluinauiung
6 e 30 |20]20(20| 2250 | 20| 20| 25| 21.67 | 30 |20|20|20| 2250 | 20| 20| 25| 21.67 | e¢luinausiund
7 diinany 30 [20[20(20] 22.50 | 25| 25| 20| 2333 | 30 |20]|20|20| 22.50 [ 25| 25| 20| 23.33 | eglunasiung
8 dtinem 30 [20]| 20|20 2250 [ 25| 25] 25| 25.00 | 30 |20]| 20|20 22.50 [ 25| 25| 25 25.00 | egluinaaiung
9 diinany 25 |20 20| 20| 21.25 | 20| 20| 20| 20.00 | 25 [20(20|20| 21.25 | 20| 20| 20| 20.00 | e¢luinauaiuni
10 dtinem 30 [20] 20|20 2250 [ 20| 25| 25| 2333 | 30 |20]| 20|20 22.50 [ 20| 25| 25| 23.33 | egluinaiung
11 diinany 30 [20[20(20] 22.50 | 20| 20| 20| 20.00 | 30 |20]|20]|20| 22.50 |20 20| 20| 20.00 | eglunauiung
12 dtinay 25 |20(20] 20| 21.25 | 20[ 20| 20| 20.00 | 25 |20|20]|20| 21.25 | 20| 20| 20| 20.00 | egluinausiuni
13 dlinay 25 |20 20| 20| 21.25 | 20| 20| 20| 20.00 | 25 [20(20|20| 21.25 | 20| 20| 20 20.00 | e¢luinauaiuni
14 dtinay 25 |20(20] 20| 21.25 | 20[ 20| 20| 20.00 | 25 |20|20]|20| 21.25 | 20| 20| 20| 20.00 | egluinausiuni
15 dlinay 25 |20 20| 20| 21.25 | 20| 20| 20| 20.00 | 25 [20(20|20| 21.25 | 20| 20| 20 20.00 | e¢luinauaiuni
16 Fraden 35 |25]| 25|25 27.50 |30 |30 |30 | 30.00 | 35 |25|25|25|27.50 30|30 |30[30.00 | aaninneusi
17 Praiden 30 |25(25(25|26.25 | 25| 25| 25| 25.00 | 30 |25|25|25|26.25 [ 25| 25| 25| 25.00 | gendwnausi
18 Fraden 30 [20]20[20| 2250 [ 20| 20| 20| 20.00 | 30 |20]| 20|20 22.50 [ 20| 20| 20| 20.00 | eglunauaiung
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19 Fraden 30 |[20f20f20f 2250 |25 25| 25| 25.00 | 30 |20|20|20| 2250 | 25| 25| 25| 25.00 | egllunawiund
20 Fraden 30 |20]20|20| 2250 | 20| 25| 25| 23.33 | 30 |20|20|20| 22.50 | 20 25| 25| 23.33 | eglunasiund
21 19U 40 |35|35|35|36.25 |35|40|40| 3833 | 40 (3535353625 35|40 (403833 | guninnesi
22 F19E5 30 |25|25|25[26.25 | 25| 25| 25| 2500 | 30 |25|25|25|26.25 | 25| 25| 25| 25.00 | @i
23 19U 35 |25| 25| 25| 27.50 |30 |30 |30 | 30.00 | 35 |25|25|25|27.50 |30|30|30|30.00 | geninnewsi
24 F19E5 25 | 20| 20| 20| 21.25 [ 20| 20| 20| 20.00 | 25 |20|20|20| 21.25 [ 20| 20| 20| 20.00 | eglunausiund
25 19U 30 |[20f20f20f 2250 |20 25| 25| 2333 | 30 |20|20|20| 2250 | 20| 25| 25| 23.33 | egllunawiund
26 F1aEs 25 | 20| 20| 20| 21.25 [ 20| 20| 20| 20.00 | 25 | 20|20 20| 21.25 [ 20| 20| 20| 20.00 | eglunasiund
27 19U 30 |[20f20f20f 2250 |20 25| 25| 2333 | 30 |20]20|20| 2250 | 20| 25| 25| 23.33 | egflunawiund
28 Fusadn 30 |20]|20]20| 2250 | 25| 25| 25| 25.00 | 30 |20|20|20| 22.50 | 25 25| 25| 25.00 | eglunmaiund
29 Fusadn 30 |25(25[25(26.25 | 25| 25| 25| 25.00 | 30 |25|25|25|26.25 | 25| 25| 25| 25.00 | geninneusi
30 Fusoulele 30 |25|25|25|26.25 | 25| 25| 25| 25.00 | 30 |25|25|25|26.25 | 25| 25|25 25.00 | @endwneusi
31 Fusoudele 30 |20]|20]20| 2250 | 20| 20| 20| 20.00 | 30 |20|20|20| 22.50 | 20|20 20| 20.00 | eglunausiund
32 Fusoulele 30 |20f20f20f 2250 |20 25|25| 2333 | 30 |20|20|20| 2250 | 20| 25| 25| 23.33 | egllunawiund
33 Fusodude 35 |20]|20]20| 23.75 | 25| 20| 20| 21.67 | 35 |20|20|20| 23.75 | 25| 20| 20| 21.67 | eglunausiund
34 Fusadude 30 |25|25|25|26.25 | 25| 25| 25| 25.00 | 30 |25|25|25|26.25 | 25| 25|25 25.00 | @endwneusi
35 Fusodude 30 |20]|20]20| 2250 | 20| 20| 20| 20.00 | 30 |20|20|20| 22.50 | 20|20 20| 20.00 | eglunausiund
36 Fusadude 25 |20|20]| 20| 21.25 | 20| 20| 20| 20.00 | 25 |20|20|20| 21.25 | 20| 20| 20| 20.00 | eglunausiund
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Yusndude 25.00 | @anIunou
Tusndude 25 120(20] 20| 21.25 | 20[ 20| 20| 20.00 | 25 |20|20]|20| 21.25 | 20| 20| 20| 20.00 | egluinausiuni
Fusndude 25 |20 20| 20| 21.25 [ 20|20 20| 20.00 | 25 |20|20|20| 21.25 | 20| 20| 20 20.00 | eglunausiuni
Unlyl 35 |25]|25(30| 28.75 |30 |30 |35 | 31.67 | 35 |25]|25(30|28.75 [30 |30 |35[31.67 | aaninnmsi
Unlyl 35 [20f20(20] 23.75 | 20{30 | 25| 25.00 | 35 [20|20]| 20| 23.75 [ 25| 20 20| 21.67 | eglunauaiuns
Unlyl 30 [20]|20[20| 2250 [ 20| 20| 25| 21.67 | 30 |20]| 20|20 22.50 [ 20| 25| 25| 23.33 | egluinaaiung
Unlyl 30 [20f20(25| 23.75 | 25| 25| 25| 25.00 | 30 |20]|20| 25| 23.75 [ 25| 25| 25| 25.00 | egluinasiung
Tssunus 35 |25]| 25|25 27.50 |30 |30 |30 | 30.00 | 35 |25|25|25|27.50 |30 |30 |30 [30.00 | aaninnasi
lsaumus 30 |25(25(25|26.25 | 25| 25| 25| 25.00 | 30 |25|25]|25|26.25 [ 25| 25| 25| 25.00 | gendwnausi
Tssunus 30 |25]|25(25)26.25 |25|25( 25| 25.00 | 30 |25]|25|25|26.25 [ 25]| 25|25 25.00 | ganinnausi
lsaumus 30 [20[20(20] 22.50 | 25| 25| 25| 25.00 | 30 |20]|20]|20| 22.50 [ 25| 25| 25| 25.00 | eglunasiung
Tssunus 25 |20(20] 20| 21.25 | 20[ 20| 20| 20.00 | 25 |20|20]|20| 21.25 | 20| 20| 20| 20.00 | egluinausiuni
Wiy 35 |25 25| 25| 2750 | 25| 25{ 25| 25.00 | 35 |25|25|25|27.50 [ 25] 25|25 25.00 | ganinneusi
i 30 |25]|25(25|26.25 | 25| 25| 25| 25.00 | 30 |25|25|25|26.25 | 25| 25| 25| 25.00 | asndnouai
Wiy 25 |20 20| 20| 21.25 | 20| 20| 20| 20.00 | 25 [20(20|20| 21.25 | 20| 20| 20 20.00 | e¢luinauaiuni
i 25 120(20] 20| 21.25 | 20[ 20| 20| 20.00 | 25 |20|20]|20| 21.25 | 20| 20| 20| 20.00 | egluinausiuni
Wiy 30 |25 25(25(26.25 |25|25( 25| 25.00 | 30 |25]|25|25|26.25 [25]| 25|25 25.00 | ganinnausi
i 25 120(20] 20| 21.25 | 20[ 20| 20| 20.00 | 25 |20|20]|20| 21.25 | 20| 20| 20| 20.00 | egluinausiuni
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GRVRGE

agluLnaueiung

GRNAGH 35 [20] 20|20 23.75 [ 20| 20| 20| 20.00 | 35 |20]| 20|20 23.75 [30 | 20| 20 | 23.33 | egluinaaiuni
GRINIRGH 30 [20f20[20| 22.50 | 20| 20| 20| 20.00 | 30 [20]|20|20| 22.50 20|20 20| 20.00 | egluinausiung
GRNAGH 30 [20]| 20|20 2250 [ 20| 25| 25| 2333 | 30 |20]| 20|20 22.50 [ 20| 25| 25| 23.33 | egluinaaiung
GNEGH 35 |25]| 25|25 27.50 |30 |30 |30 | 30.00 | 35 |25|25|25|27.50 30|30 |30[30.00 | aninnauei
GRNAGH 30 [20]25[ 25| 25.00 [25|25]25[ 25.00 | 30 |20| 25|25 25.00 [ 25| 25|25 25.00 | egluinaaiung
GRNIRGH 25 |20 20| 20| 21.25 | 20| 20| 20| 20.00 | 25 [20(20|20| 21.25 | 20| 20| 20| 20.00 | e¢luinauaiuni
GRRGH 25 120(20]| 20| 21.25 | 20[ 20| 25| 21.67 | 25 |20|20]|20| 21.25 | 20| 20| 25| 21.67 | egluinausiuni
GNEGH 40 |30 |30 (30| 3250 |30 |35 (35| 33.33 | 40 |30(30|30|3250 |30|35|35]|33.33 | aeninnwdi
GRRGH 25 120(20] 20| 21.25 | 20[ 20| 20| 20.00 | 25 |20|20]|20| 21.25 | 20| 20| 20| 20.00 | egluinausiuni
GRNIRGH 30 [20[20(20] 22.50 | 20| 20| 20| 20.00 | 30 |20]|20]|20| 22.50 |20 20| 20| 20.00 | eglunauiung
GRNGH 25 |20(20] 20| 21.25 | 20[ 20| 20| 20.00 | 25 |20|20]|20| 21.25 | 20| 20| 20| 20.00 | egluinausiuni
GENTGH 25 120(20] 20| 21.25 | 20 20| 20| 20.00 | 25 |20|20]|20| 21.25 | 20| 20| 20| 20.00 | egluineusiuni
GRNGH 25 |20(20] 20| 21.25 | 20[ 20| 20| 20.00 | 25 |20|20]|20| 21.25 | 20| 20| 20| 20.00 | egluinausiuni
GENTAGH 30 [20]20[20| 2250 [ 20| 20| 20| 20.00 | 30 |20]| 20|20 22.50 20| 20| 20| 20.00 | eglunausiung
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o yunuasydeseiunsldduanasiirnudidiuazanuigs uusih
YU (35| 25| 25| 25|27.50 |30 |30 |30 | 30.00 |35 | 25| 25]25(27.50 | 30 |30 | 30 | 30.00

awgunsailfesiudes

o yunuazydresedunsliduanasiinuien wugiamgunsal
YWY |30 | 252512512625 | 25| 25| 25| 25.00 [30 | 25| 25| 25| 26.25 | 25| 25 | 25 | 25.00 Houtud
aafiudes

‘ ) ﬁﬁumLLazm?ﬂﬂixﬁ’umﬂﬁ@uammﬁmm?ﬂﬁﬁLLﬁzmm?ﬂgq wugih
BIYUR 40 |35 |35 |35 |1 36.25 |35 |40 |40 | 38.33 |40 |35 |35 |35 | 36.25 |35 |40 |40 | 38.33 . o
awgunsaitosiudes

o yunuazydesedunsliduanasiinnuien wugiamgunsal
YNYUR 3025251252625 | 252525 2500 (30 |25]25]25]2625|25|25( 25| 25.00 Houtud
aafiudes

. yunuazyinestiunslfuanasiimudiiiuasmnuigs uuzth
YU |35 [ 25| 25 25| 27.50 | 30 | 30 | 30 | 30.00 |35 | 25| 25| 25| 27.50 |30 |30 |30 |30.00 e o -
augunsaidesiuides

L. yunuazyinestaunslafuanasiininuinn uusthaougunsal
Yusaan |30 [ 25| 25| 25| 26.25 | 25| 25| 25| 25.00 (30 | 25| 25| 25| 26.25 | 25| 25 | 25| 25.00 Houtud
ERGPIGER

L. yunuazyinestiunslafuanasiininudien uusthaougunsal
Jusaulnle |30 | 25| 25| 25| 26.25 | 25| 25| 25| 25.00 |30 | 25| 25| 25| 26.25 | 25 | 25 | 25 | 25.00 Houtud
ERGPIGER

Y yunuagydeseiunsliduanasiinnudinn wugiagunsal
YUI0AURD (30 [ 25 25( 25(26.25 | 25| 25| 25| 2500 |30 | 25| 25| 25| 26.25 | 25| 25| 25| 25.00 Houtud
paudes

L yihesefumsldBuanasiimnudsn/yunseiunstiBueglunas
Yusnauan | 25120 20 ( 20| 21.25 |1 20| 20 [ 20| 20.00 [30 | 25| 25| 25 26.25 | 25| 25| 25| 25.00 - . e e A
Uni wuzihasaugunsaidesiudes

. yunuagydeseiunsliduanasiirnudinn wugiagunsal
Uanly 35125]125|30 2875 (30 (3035|3167 |35 | 252530 (2875 |30 |30 |35|31.67 Houtud
parudes

. yunuagyieseiunslituanasiirnudifiuazanuiiags uurih
Tssuaus |35 | 25| 25| 25| 27.50 | 30 |30 |30 | 30.00 |35 | 25| 25 | 25 | 27.50 | 30 | 30 | 30 | 30.00

awaunsailfesiudes
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yunuarydeszaunslisuanasiinutm wzaugunsel

T59UAWS 30| 251252512625 |25]25|25] 2500 |30 |25 25|25126.25|25]25] 25| 25.00 o
Josudes

. yunuazydresedunsliduanasiinuien wugiamgunsal
Tssuauws |30 | 25| 25| 25(26.25 [ 25| 25| 25| 25.00 | 30 | 25| 25| 25| 26.25 | 25| 25 | 25 | 25.00 Houtud
aafiudes

R yunuazydreseiunsliduanasiinnuien wugiamgunsal
IOREATI! 35 (2512512512750 | 25| 25| 25| 2500 (35| 25| 25]|25|27.50 | 25| 25| 25| 25.00 Hoatud
aafiudes

R yunuazydesedunsliduanasiinnuien wugiamgunsal
IOREATI! 3025251252625 | 252525 2500 (30 |25]25]25]2625|25|25( 25| 25.00 Houtud
aafiudes

R yunuazyinestiunslfuanasiininuinn uusthaougunsal
[T 3025252512625 |25]|25(25] 2500 |30 | 25(25)25(26.25 | 25| 25| 25| 25.00 Houtud
ERGPIGER

. yunuazyinestiunslfuanasiimudidiuasmnuigs uuzth
dgrulnau |35 | 25| 25| 25| 27.50 | 30 | 30 |30 | 30.00 |35 | 25| 25| 25| 27.50 |30 | 30 | 30 | 30.00 e o -
augunsaidesiuides

. yunuazyinestiunslfuanasiimudidiuasmnuigs uuzth
grulnau |40 | 30 (30 (30 | 32.50 | 30 | 35 |35 | 33.33 (40 | 30 | 30 |30 | 32.50 |30 | 35 | 35 | 33.33 e o -
augunsaidesiuides
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(Eye Occupation)
minéd mAalnd
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HIAN3 Unf Unf Unf Unf Unf Unf Unf Unh
KNN3 Uni Unf Uni Uni Uni Uni Uni Uni
uthitay. Un@ Unf Un@ Unf Unf Unf Un@ Unf
dtinau Un# Unh Un# Unh Unh Unh Un Unh
dlnanu Uni Uni Uni Un Un Un Uni U
dtinau Naunm Unh Naunm Unh Unh Unh Un NaUnR
dlnanu Uni Uni Uni Uni Ui Uni Uni U
dtinau Un# Unh Un# Unh Unh Unh Un Unh
dinanu Uni Uni Uni Uni Uni Uni Uni U
dtinau Naunm Unh Un# Unh Unh Unh Un NaUnR
dinanu Uni Uni Uni Uni Uni Uni Uni U
d1inau Un# Unh Un# Unh Unh Unh Un Unh
dinanu Uni Uni Uni Uni Uni Uni Uni U
dlnanu Uné Unh Uné Unh Unh Unh Unh Unh
d1inau Un# Naung Un# Unh Unh Unh Un# NaUNG
Fradou Uné Unh Nauns Unh Unh Unh Unh NaUNG
Fradou Un# Unh Un# Unh Unh Unh Un# Unh
Fradou Un# Unh ARG Unh Unh Unh Unf NAUNG
Fradou Un# NaUnR Naung Unh Unh Unh Un NaUNR
Fadou Un Und | Aeund | Und Uni Uni Un AnUnd
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Y19Us Uni Un@ NaUNR ARG U NaUNG NAUNG NaUNG
198UR Uni Un@ Uni Un@d Un@d Un@d Uni Un@d
19U UA Unf Unf Unf Unh Unh Unh Unf Unh
4198UR Uni Un@d Uni Un@ Un@ Un@d Uni Un@d
198 UA AR Uni AR Un AR Un AR NaUNG
Y198UR Uni Un@d Uni Un@d Un@d Un@d Uni Un@d
198 UA Unf Un Unf Unh Unh Unh Unf Unh
JUIaAN Unf Unhl Unf Unhl Unhl Unhl Unf Unhl
JUIOFN Unf Unh Naun® Unh Naun® Unh Naun® NaUn®A
Jusaudale Un# Unh Naunm Unh Naun® Unh Naunm NaUnR
Jusaudale Un# Uni Uni Uni Uni Uni Un Uni
Jusaudale Un# NaunR Naunm Unh Unh Unh Un NaUnR
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : U3%W 033 g8 411in lassnsinilewslalalud Ussmudngi 33382/16041

Address : gvalanagyn snaunled Jandangs Report No. : M660112
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 16-19 March 2023
Station :T,i\‘i‘wmmad\‘iLﬁ%ﬁqun’lwﬂ"mmuLﬁau Sampling Method : High Volume Air Sampler

(UTM 47P 573279 E, 829899 N.)
Data Provided by Laboratory

Sample No. 1 M660112/1 Received Date  : 20 March 2023
Sample Type - mAluusssmaialy (Ambient) Analytical Date  : 20-26 March 2023
Report Date : 26 March 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method aesit SfandaniS
(mg/m?) (mg/m?)
16-17/03/2023 US.EPA 40 CFR 50, Appendix B 0.034
Total Suspended Particulate (TSP) 17-18/03/2023 US.EPA 40 CFR 50, Appendix B 0.032 0.330
18-19/03/2023 US.EPA 40 CFR 50, Appendix B 0.027
16-17/03/2023 US.EPA 40 CFR 50, Appendix J 0.016
Particulate Matter (PM-10) 17-18/03/2023 US.EPA 40 CFR 50, Appendix J 0.012 0.120
18-19/03/2023 US.EPA 40 CFR 50, Appendix J 0.010

Note: ¥ UssniAnaynssuMIAaLIRdouwiend atiul 24 (na. 2547) Fae Avumnespunummenidluussenmalagily
UsgmeluzieRaamune tdu 121 asufiter 104 3 Uszna o Suil 9 Bavnan wa. 2547
Total Suspended Particulate (TSP) : HuageauvIUABYTI \ade 24 Falu
Particulate Matter (PM-10) : fiuagaosuiaidnnda 10 luasoy ade 24 Falus

T
Reviewed signatory Approved signatory
TS e s .y
Reported results refer to submitted sample(s) only. 1/4

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

ANALYSIS REPORT

—_—

Data Provided by Customer
Customer Name  : U3 ni¥s 83 9 TassnamilaausTalalusd Ussniudns?l 33382/16061

Address : mualanaztn 8 unaules Jminnss Report No. : M660112
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 16-19 March 2023
Station s yuyutunasenatn (UTM 47P 575585 E, 829888 N.)  Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
Sample No. 1 M660112/2 Received Date  : 20 March 2023
Sample Type  : anmAluussenniavialy (Ambient) Analytical Date  : 20-26 March 2023
Report Date : 26 March 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method ResOu Standard®
(mg/m?) (mg/m®)
16-17/03/2023 US.EPA 40 CFR 50, Appendix B 0.032
Total Suspended Particulate (TSP) 17-18/03/2023 US.EPA 40 CFR 50, Appendix B 0.029 0.330
18-19/03/2023 US.EPA 40 CFR 50, Appendix B 0.027
16-17/03/2023 US.EPA 40 CFR 50, Appendix J 0.015
Particulate Matter (PM-10) 17-18/03/2023 US.EPA 40 CFR 50, Appendix J 0.013 0.120
18-19/03/2023 US.EPA 40 CFR 50, Appendix J 0.009

Note: ! Ussmenaiznssunsiauandonuvieni adul 24 (ne. 2547) Ges imusnmsgrunanmermealuussenialagiialy
Uszmelusigianyuny 1@u 121 Aeufiley 104 ¢ Ussne s Fuil 9 Aoney wa. 2547
Total Suspended Particulate (TSP) : HuazeasuuUane I 2@ 24 Gl
Particulate Matter (PM-10) : uazoasyunadnndn 10 luesau 1adle 24 dalua

Reviewed signatory Approved signatory
e e s T e e T T e e R i e S e
Reported results refer to submitted sample(s) only. 2/4

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

ANALYSIS REPORT

‘Data Provided by Customer
Customer Name  : U3 #%1 g8 $1fin TassnawileausTalalust Usemmutdnsil 33382/16061

Address : fivalanaztn gunauiles dmdaesa Report No. : M660112
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 16-19 March 2023
Station ] ﬁumuﬁﬂuwuaaﬂﬁ’l (UTM 47P 575042 E, 831751 N.) Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
Sample No. : M660112/3 Received Date  : 20 March 2023
Sample Type - amAluussemaialy (Ambient) Analytical Date  : 20-26 March 2023
Report Date : 26 March 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method gesity Stanciar=
(mg/m?) (mg/m?)
16-17/03/2023 US.EPA 40 CFR 50, Appendix B 0.033
Total Suspended Particulate (TSP) 17-18/03/2023 US.EPA 40 CFR 50, Appendix B 0.030 0.330
18-19/03/2023 US.EPA 40 CFR 50, Appendix B 0.037
16-17/03/2023 US.EPA 40 CFR 50, Appendix J 0.014
Particulate Matter (PM-10) 17-18/03/2023 US.EPA 40 CFR 50, Appendix J 0.013 0.120
18-19/03/2023 US.EPA 40 CFR 50, Appendix J 0.017

Note: 1 vszmenaznssuMsAwIndonusisnd atiufl 24 (w.a. 2547) 5o AMvumnasgunanwemeluussemelaevialy
Ussmelusefismyunm @ 121 asufiley 104 ¢ Usznia o Juil 9 Asnea woa, 2547
Totat Suspended Particulate (TSP) : fuayapuIUABETIY iy 24 Falas
Particulate Matter (PM-10) : uazoasuunaidnndi 10 luasey iy 24 F1lu

T —
Reviewed signatory Approved signatory
_ s
Reported results refer to submitted sample(s) only. 3/4

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name : U3t 033 g3 d11in lasansimilaausialalud Usemulnsdl 33382/16041

Address : gualangztn oneuled Jaminnss Report No. : M660112
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 16-19 March 2023
Station : TsaSeudnunsUssviana (UTM 47P 575852 E, 829414 N)  Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
Sample No. : M660112/4 Received Date  : 20 March 2023
Sample Type : gnAluusseniaaly (Ambient) Analytical Date  : 20-26 March 2023
Report Date : 26 March 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Restle standard™
(mg/m?) (mg/m?)
16-17/03/2023 US.EPA 40 CFR 50, Appendix B 0.044
Total Suspended Particutate (TSP) 17-18/03/2023 US.EPA 40 CFR 50, Appendix B 0.034 0.330
18-19/03/2023 US.EPA 40 CFR 50, Appendix B 0.041
16-17/03/2023 US.EPA 40 CFR 50, Appendix J 0.020
Particulate Matter (PM-10) 17-18/03/2023 US.EPA 40 CFR 50, Appendix J 0.015 0.120
18-19/03/2023 US.EPA 40 CFR 50, Appendix J 0.018

Note: ! Uszmreaienssumsaauindeuwisnd atiull 24 (. 2547) 3es Amussiasgunuaweimaluussemelasdialy
Ussmelusiafieanypuny ldu 121 meufitay 108 @ Ussnia o Yuil 9 Aone wa. 2547
Total Suspended Particulate (TSP) : duagoaayIuaBTIN Wiy 24 Tl
Particulate Matter (PM-10) : fuazopsuunaidnnin 10 lunseu Lade 24 dala

- -

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3 #%1 g d1rin Tassmswileauslalalud Ussnudasil 33382/16001

Address : sualanaztn gnauley Jminnss Report No. : M660112
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 16-19 March 2023
Station :stiwEJ’lma?i\iLa'%qumwﬁ'mmutﬁﬂu Sampling Method : Sound Level Meter

(UTM 47P 573279 E, 829899 N.)
Data Provided by Laboratory

Sample No. : M660112/5 Received Date  : 20 March 2023
Sample Type : szauLde (Sound Level) Report Date : 26 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 16-17 March 2023 17-18 March 2023 18-19 March 2023
Leqg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
12.00-13.00 60.2 82.5 59.8 91.1 60.0 83.1
13.00-14.00 59.6 81.8 59.8 84.1 60.6 83.3
14.00-15.00 59.9 80.0 60.1 86.6 60.6 84.2
15.00-16.00 614 83.7 59.3 81.7 60.5 87.2
16.00-17.00 58.6 83.1 58.6 82.2 62.3 82.7
17.00-18.00 58.2 77.1 57.5 79.4 58.6 89.0
18.00-19.00 55.5 73.1 56.4 75.4 56.9 73.1
19.00-20.00 56.0 77.7 52.8 70.3 53.4 71.9
20.00-21.00 53.8 74.1 53.2 75.6 55.9 83.5
21.00-22.00 53.6 76.6 53.9 84.2 51.7 66.7
22.00-23.00 53.1 75.2 50.3 67.5 51.7 70.3
23.00-00.00 52.8 69.7 50.8 704 51.9 74.0
00.00-01.00 53.3 81.8 50.7 71.8 51.1 68.7
01.00-02.00 53.0 79.2 50.2 71.5 51.0 68.3
02.00-03.00 53.3 69.0 51.5 75.0 52.2 76.5
03.00-04.00 53.8 72.5 50.5 71.1 52.0 71.5
04.00-05.00 56.0 72.2 52.9 72.7 53.0 70.7
05.00-06.00 57.6 80.0 56.5 74.6 59.3 91.7
06.00-07.00 59.0 82.1 58.1 83.4 57.7 75.9
07.00-08.00 60.6 86.0 58.0 78.9 59.1 88.2
08.00-09.00 60.1 85.0 60.5 85.2 58.6 82.5
09.00-10.00 57.0 72.2 61.0 84.7 59.5 85.3
10.00-11.00 62.0 91.3 61.3 83.9 59.8 86.0
11.00-12.00 57.7 83.2 59.3 81.7 58.5 82.5
Average 24 hrs. 51.9 - 57.5 - 579 -
Maximum - 91.3 - 91.1 - 91.7
Standard” 70.0 115.0 70.0 115.0 70.0 115.0
Note: ¥ Ussmrmmgnssumsiauindenuviand atudl 15 (w.a. 2540) (3o smumnasgussiuidedagiily
e O TR
Reviewed signatory Approved signatory
e e e e e e s
Reported results refer to submitted sample(s) only. 1/4

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name : U39 m5¢ g8 %17 Tnssmswilesusllalad Ussvulingdl 33382/16041

Address : ivalenaztn suneuiles dmiande Report No. : M660112
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date : 16-19 March 2023
Station : ﬁu%uﬂ"mu’mﬂiwmﬂ (UTM 47pP 575585 E, 829888 N.)  Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample No. : M660112/6 Received Date  : 20 March 2023
Sample Type - sAULAEY (Sound Level) Report Date : 26 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 16-17 March 2023 17-18 March 2023 18-19 March 2023
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leg 24 hrs. Lmax
12.00-13.00 64.3 95.0 63.5 95.8 61.6 84.5
13.00-14.00 62.0 86.3 62.2 91.9 61.8 86.4
14.00-15.00 62.7 89.4 63.3 934 61.6 84.2
15.00-16.00 62.0 86.0 63.7 93.8 64.2 89.1
16.00-17.00 66.3 95.4 61.8 89.8 64.0 85.5
17.00-18.00 63.3 89.4 65.5 93.7 63.3 85.4
18.00-19.00 71.4 106.8 62.6 90.2 61.4 83.5
19.00-20.00 61.4 89.9 58.7 82.6 60.4 91.1
20.00-21.00 61.1 94.8 70.0 106.3 64.6 98.4
21.00-22.00 57.2 85.4 55.5 80.4 52.7 78.0
22.00-23.00 56.9 81.9 53.2 77.2 60.6 83.0
23.00-00.00 51.8 77.4 56.9 81.9 67.2 84.7
00.00-01.00 48.9 75.6 51.8 77.4 57.7 81.7
01.00-02.00 49.7 77.3 48.9 75.6 49.1 78.9
02.00-03.00 58.7 90.7 49.7 773 52.2 80.1
03.00-04.00 55.2 83.1 58.7 90.7 53.3 84.0
04.00-05.00 53.7 78.0 55.2 83.1 53.7 79.8
05.00-06.00 574 84.4 53.7 78.0 61.9 91.5
06.00-07.00 61.7 88.5 574 84.4 66.1 95.4
07.00-08.00 61.3 85.8 64.1 87.6 64.1 87.6
08.00-09.00 63.9 90.8 65.1 94.0 65.1 94.0
09.00-10.00 61.4 84.8 65.1 96.0 65.1 96.0
10.00-11.00 61.4 89.5 64.0 92.2 62.9 85.2
11.00-12.00 61.3 84.8 62.9 90.1 62.1 87.5
Average 24 hrs. 62.6 - 62.5 - 62.5 -
Maximum - 106.8 - 106.3 - 98.4
Standard” 70.0 115.0 70.0 115.0 70.0 115.0
Note: U Uszmmmausnssumsdaiindeuusiennd atiudl 15 (wa. 2500) e dmuainsgruseiudedasial
S S L)
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.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : 138w #¥1 83 $1in Tasen1simileusTalalud Ussvmudas?l 33382/16041

Address - fualanaztn anounles Saminnsa Report No. : M660112
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 16-19 March 2023
Station : quyutuvuesndn (UTM 47P 575042 E, 831751 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample No. 1 M660112/7 Received Date  : 20 March 2023
Sample Type - szauLden (Sound Level) Report Date : 26 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 16-17 March 2023 17-18 March 2023 18-19 March 2023
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leqg 24 hrs. Lmax
10.00-11.00 50.8 79.9 49.8 70.8 49.8 67.1
11.00-12.00 52.2 68.0 53.2 81.0 50.9 70.0
12.00-13.00 51.7 64.7 51.5 62.5 50.3 65.7
13.00-14.00 52.3 74.0 52.0 62.5 50.0 62.2
14.00-15.00 52.3 65.9 523 66.2 50.6 67.2
15.00-16.00 53.4 66.7 52.5 66.4 50.2 67.9
16.00-17.00 55.0 74.2 52.6 76.4 51.0 67.3
17.00-18.00 50.5 65.6 55.0 67.5 56.2 66.5
18.00-19.00 56.3 72.2 53.8 66.2 54.4 68.3
19.00-20.00 52.6 63.7 53.8 63.3 53.9 60.2
20.00-21.00 52.7 74.6 52.1 62.3 53.1 64.2
21.00-22.00 52.0 61.5 52.0 55.6 51.3 56.5
22.00-23.00 50.9 57.2 51.8 55.2 49.9 55.4
23.00-00.00 50.5 56.1 51.0 61.4 51.0 56.3
00.00-01.00 49.0 57.1 49.8 57.3 50.7 55.7
01.00-02.00 48.6 59.9 49.0 62.9 51.0 57.3
02.00-03.00 49.4 59.1 49.6 56.0 51.7 54.8
03.00-04.00 50.2 55.0 51.5 54.9 52.2 59.6
04.00-05.00 52.8 71.9 54.3 73.8 56.0 74.8
05.00-06.00 51.3 70.9 50.3 68.7 50.2 74.7
06.00-07.00 49.9 72.0 49.5 78.3 49.0 65.3
07.00-08.00 49.7 74.3 48.1 69.7 49.4 68.1
08.00-09.00 44.4 62.1 42.3 60.5 51.1 65.3
09.00-10.00 46.9 64.1 44.8 66.3 49.9 72.7
Average 24 hrs. 51.7 - 51.7 - 51.9 -
Maximum - 79.9 - 81.0 - 74.8
Standard"” 70.0 115.0 70.0 115.0 70.0 115.0
Note: ¥ Ussmmpznssunsdaiindeuusisn atiudl 15 (wa. 2500) (Fos dvusuinsgusssuideddasioly
R—
Reviewed signatory Approved signatory
s |
Reported results refer to submitted sample(s) only. 3/4

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : 138w n%s ¢ dfn Tnssniswilesuslalalus Ussmutng 33382/16041

Address s gualanagdn s neules Janinnis Report No. : M660112
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 16-19 March 2023
Station : TsaSpudnunsUseviana (UTM 47P 575852 E, 829414 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample No. : M660112/8 Received Date  : 20 March 2023
Sample Type  : szsiutdes (Sound Level) Report Date : 26 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 16-17 March 2023 17-18 March 2023 18-19 March 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 67.4 88.6 65.2 87.4 70.5 93.9
12.00-13.00 60.7 82.9 59.3 86.4 59.8 83.8
13.00-14.00 60.8 81.3 60.9 80.0 64.3 81.3
14.00-15.00 56.3 81.5 55.0 80.4 574 82.8
15.00-16.00 54.1 70.9 53.2 71.4 64.3 84.2
16.00-17.00 54.8 78.3 54.1 714 66.9 87.7
17.00-18.00 61.6 80.8 53.4 71.0 53.9 72.6
18.00-19.00 52.5 68.7 52.3 78.0 52.5 65.9
19.00-20.00 524 69.2 51.0 61.5 52.4 66.7
20.00-21.00 50.2 58.2 51.7 64.3 51.7 67.6
21.00-22.00 49.2 60.3 50.4 61.4 51.6 60.6
22.00-23.00 51.8 61.9 51.4 63.8 51.8 67.9
23.00-00.00 51.2 60.0 51.6 57.1 51.7 65.1
00.00-01.00 51.0 63.3 51.5 59.4 51.9 58.3
01.00-02.00 51.2 57.5 51.8 59.9 51.9 61.3
02.00-03.00 50.7 57.7 52.1 75.6 52.1 60.4
03.00-04.00 51.3 56.8 51.6 59.9 52.6 63.5
04.00-05.00 51.8 63.6 52.3 65.8 52.5 66.2
05.00-06.00 54.4 78.9 56.6 77.2 54.5 76.3
06.00-07.00 60.4 84.6 60.3 78.0 60.4 79.8
07.00-08.00 61.2 86.5 56.7 81.7 56.1 78.1
08.00-09.00 58.2 78.5 54.2 75.0 63.1 81.7
09.00-10.00 51.7 81.8 53.7 67.7 67.0 88.1
10.00-11.00 62.6 92.1 58.3 83.0 66.6 93.0
Average 24 hrs. 58.6 - 56.7 - 62.0 -
Maximum - 92.1 - 874 - 93.9
Standard” 70.0 115.0 70.0 115.0 70.0 115.0
Note: ! uUsmAmauznssumsiauandauwisnnd atuil 15 (we. 2500) Feq Amussasgiusedudesiaeily
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.
MEC-FM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : 138 #1 8 $7in Tnssmainileauslolalud Ussvudnsil 33382/16061

Address : gualanaztn anauiles Jaminesa Report No. : M660112
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 21 March 2023
Station s gurutnuuUsEVaIn (UTM 47P 575585 E, 829888 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample No. : M660112/9 Received Date  : 21 March 2023
Sample Type - aduazidiou (Vibration) Report Date : 26 March 2023
Parameter st
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A 1 N/A
Peak Particle Velocity (mm/sec) <0.130 <0.130 0.244
Peak Displacement (mm) 0.000 0.010 0.000
Peak Sound Pressure Level ; pa.(L) 10.85
Standard”
Peak Particle Velocity (mm/sec) - 4.7 -
Peak Displacement (mm) - 0.75 -

a a - v A 3 Y| ) - o 4 o
Note: ¥ UsenANTsnT1ming nssssuyfuasdanindoy (3a9 fvuninsguaIuANIsAudsiLasmINfuagiiausinnsyimiiadiu
Arulus 1R MIUN® 1A 122 weull 125 9 aviuil 29 SuAu 2548

N/A munei Frequency < 1 Hz, Velocity <0.130 mm/sec &g Displacement < 0 mm
nazdiamiles 16.21 u.

Reviewed signatory i Approved signatory
e |

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

Data Provided by Customer
Customer Name
Address
Sampling By
Station

THAILAND

NSC-TISI-TIS 17025
Testing 0623

- U w33 g 1 Tasamanitesuslalalud Ussniulinsdl 33382/16041
: fialanaetn ouneunles fmiands

: Sampling Team of Mine Engineering Consultant Co., Ltd.
shfnAunsnasiensnnlndifssiuilassnismeiiu

Yianziunn (UTM 47P 575053 E, 830565 N.)

Data Provided by Laboratory

Sample No. : M660112/10
Sample Type : 11 (Water)

Sample Appearance : widedld dnznauduinia Lufindu

Sampling Date
Sampling Method

Received Date
Analytical Date
Report Date

ANALYSIS
REPORT

: M660112

: 19 March 2023
: Grab Sampling

: 20 March 2023
: 20-26 March 2023

: 26 March 2023

Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C B Electrometric Method (4500-H* B) 8.0 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 7.2 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 282 -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 244 -
Turbidity* NTU Nephetometric Method (2130 B) 37 -
Sulfate mg/L Turbidimetric Method (4500- SO, E) 6 -

. Digestion, Inductively Coupled Plasma Not more
Arsenic* meg/L <0.01
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium mg/L <0.002 2)
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma
Total lron meg/L 0.01 -
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead me/L <0.01
Method (3030 F, 3120 B) than 0.05

Note: Y Standard Methods for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.
2 ﬂismﬂﬂmaﬂﬂﬁnmimLL’maauLLm‘mm atufl 8 (w . 2537) ‘EI‘E]f‘IW1&JF]‘?’]&JI‘HW?.;TW‘UUEUQJNﬂQtﬁ‘i‘mLLauﬁﬂHﬂﬂmﬂ"IWﬁQMﬂﬁ‘r}NLL%Q‘U’]C‘I
.. 2535 F0q mwummmﬁ’luﬂmmwuﬂuuwadmmﬂu mwuw’[u*iwmmumnm ey 111 ﬂau‘n 16 9 aﬂu‘ﬂ 24 ﬂum‘wuﬁ 2537

(ﬂi.,mww 3)

2 u'wnmrnuniuﬁl'm'l,ugﬂmm CaCO; Lfiunin 100 fiadindusiodng
* yemveagevilegusnvauinensiuses ISO/EC 17025 vewvisUfiRnmvadeu

Reviewed signatory

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

MEC-FM-45 Rev.05 03-01-2566

——

Approved signatory
R R ——

1/3
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MINE ENGINEERING CONSULTANT CO.,LTD. A ANALYSIS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
Customer Name : 138 a$1 g8 d1in Tnssnamiioausialalud Ussnulinsdl 33382/16041

Address : dvalanastn dunewles Swmianss Report No. : M660112
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 19 March 2023
Station  ihuesutuamAsy (UTM 47P 573750 E, 829888 N.)  Sampling Method : Grab Sampling
Data Provided by Laboratory
Sample No. : M660112/11 Received Date  : 20 March 2023
Sample Type : 11 (Water) Analytical Date  : 20-26 March 2023
Sample Appearance : Ta liifingnau laifindu Report Date : 26 March 2023
Standard ?
Parameters Units Analytical Methods Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 5.4 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
- ] Not more
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 48 1,200
than 600
. . Not more
Total Hardness mg/L as CaCO, | EDTA Titrimetric Method (2340 C) 11 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) 1.6 5 20
o . ’ Not more
Sulfate mg/L Turbidimetric Method (4500- SO, E) <5 250
than 200
. Digestion, Inductively Coupled Plasma Not
Arsenic* mg/L <0.01 0.05
Method (3030 F, 3120 B) Detected
. Digestion, Inductively Coupled Plasma Not
Cadmium me/L <0.002 0.01
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not more
Total lron me/L <0.01 1.0
Method (3030 F, 3120 B) than 0.5
Digestion, Inductively Coupled Plasma Not
Lead me/L <0.01 0.05
Method (3030 F, 3120 B) Detected

Note: Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 JszmAnsensImsnenssssunfuasdanden (3es fmuavdninasivazinasnislumdnsdwsumsiesiufumsisugouas
matlesiuluFesdauandoudufiy we. 2551 Afuilusofisamuuny idu 125 Aeufliey 85 ¢ acfufl 21 wawaay 2551
* Penveagevileguanvautinensiuses ISO/IEC 17025 vewiaeUfiinisnadeu

o
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.05 03-01-2566


User
Rectangle

User
Rectangle

User
Rectangle


usun lud 1I6UBIteSo AoUBalaUR D

MINE ENGINEERING CONSULTANT CO.,LTD. ANALYS I S

THAILAND

NSC-TISI-TIS 17025 R E P O RT

Testing 0623

Data Provided by Customer
Customer Name  : U3% n¥1 88 d7fin TassnsivileausTalalud Ussnudnsil 33382/16041

Address : fvalanastn 9aLneuley Jminnss Report No. : M660112
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 19 March 2023
Station s dlszimathuunsszrang Sampling Method : Grab Sampling

(UTM 47P 575360 E, 829876 N.)
Data Provided by Laboratory

Sample No. : M660112/12 Received Date  : 20 March 2023
Sample Type : 11 (Water) Analytical Date  : 20-26 March 2023
Sample Appearance : la finznou lifindu Report Date : 26 March 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 7.8 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
) - ] Not more
Total Dissolved Solids me/L Dried at 180 °C (2540 O) 288 1,200
than 600
e : Not more
Total Hardness mg/L. as CaCO; | EDTA Titrimetric Method (2340 C) 231 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) 1.1 5 20
. . 5 Not more
Sulfate me/L Turbidimetric Method (4500- SO~ E) <5 250
than 200
. Digestion, Inductively Coupled Plasma Not
Arsenic* me/L <0.01 0.05
Method (3030 F, 3120 B) Detected
. Digestion, Inductively Coupled Plasma Not
Cadmium mg/L <0.002 0.01
Method (3030 F, 3120 B) Detected
Digestion, inductively Coupled Plasma Not more
Total Iron me/L <0.01 1.0
Method (3030 F, 3120 B) than 0.5
Digestion, Inductively Coupled Plasma Not
Lead mg/L <0.01 0.05
Method (3030 F, 3120 B) Detected

Note: Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 UssmAnssnsaminensssimAuacinden Fes Anuavdninasiuazsnasmstumslvimsdmiunstestudumssaguuas
mstlesfiuluFadaundomduiine we. 2551 ffuilusefianyuny by 125 neufivre 85 ¢ asiuil 21 wguanaa 2551
* sremsnadeueguanveutienisiuses ISO/IEC 17025 vesasufiAmanaaey

Reviewed signatory Approved signatory

e e e e mae e e e o A e Bt TP Fe R e e e e |
Reported results refer to submitted sample(s) only. 3/3

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

I I S c H DUE DATE:
} ‘ } December 5, 2023

Environmental

< ;.é ;/%% .

Calibration Certification Information
Cal. Date: December5, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 751.1 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)

1 1 2 1 1.4280 3.2 2.00

2 3 4 1 1.0110 6.4 4.00

3 5 6 1 0.9000 7.9 5.00

4 7 8 1 0.8570 8.8 5.50

5 9 10 1 0.7080 12.8 8.00

Data Tabulation

vstd | Qstd \/A”(*PZ%')(—T%L) ea  |/2aH(TasPa)

(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9974 0.6985 1.4154 0.9957 0.6973 0.8848
0.9932 0.9824 2.0017 0.9915 0.9807 1.2513
0.9912 1.1013 2.2380 0.9895 1.0994 1.3990
0.9900 1.1552 2.3472 0.9883 11532 1.4673
0.9846 1.3907 2.8308 0.9830 1.3884 1.7696
= 2.04196 = 1.27864
QSTD = -0.00930 QA b= -0.00581
r= 0.99998 r= 0.99998
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= 1/m(( ‘/AH(—l-,—Z-:Tj-)( Tstd ))-b) Qa= 1/m(< AH(Ta/Pa))-b)

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

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

Certificate of Calibration

Order No: 2203040
Certificate No.: C2203-0102

Customer:

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

‘I'ype: CA-12B

Serial no: U2040047

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

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

Preconditioning:

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

Instruments and Program:

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

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

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

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

Frequency: TPA, Thailand

Puge 1 of 2
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Acoustic Laboratlory
Thailand

Certificate No.: C2203-0102

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

1. Sound pressure level

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

2. Frequency

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

3. Total distortion

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

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

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

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

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

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

Certificate of Calibration

=]
¥

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

Equipment Name . Vibration Monitors

Manufacturer . Instantel

Model T N/A

Serial Number T UM14539

ID. Number . VM-NO-8

Environmental Conditions

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

Method of Calibration

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

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

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

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

Calibrated by :_ Approved by

Calibration Officer

Authorized Signatory

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

o
2
E%o | Calibration Report

Certificate Number : SPR23010174-3 Page : 2 of 4

Reference Standards

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

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

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



Result of Calibration

Certificate No. : SPR23010174-3

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

Geophone P/N 721A3301 Functional Performance Test

Page : 3 of 4

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

SP-FM-04-15 REV.Q




Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

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

Results of Calibration : () Without ( ) After Adjustment

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

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

Note:

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

This Certificate is not certified for any commercial transaction.

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

— End of Certificate -

SP-FM-04-15 REV.Q
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ISO/IEC 17025

CALIBRATION LABORATORY CO.,LTD. 2. ,dnp

T,

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE H ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE 5 AB204-S

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

JOB CONTROL NO. 220718072053

o _

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

..

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

Caibratedy: [

Calibration Engineer

Approved By :

Authorized Signatory
06 August 2022

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

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

]IBE_MM ANSI National Accredilation Board

ACCREDITED
EENEsE=E

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

REPORT OF CALIBRATION

FOR

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

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

DATE OF CALIBRATION H 03 August 2022

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

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

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

REFERENCE STANDARD USED :

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

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

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

UNCERTAINTY :

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

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

Certificate No, Q22072053
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.LTD. &2 AthB

jlae:mpm

ACCREDITED
[ ELD BED 1 PO |

CALIBRATION AND

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

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

1. Error of indications [ Before Adjustment ]

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

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00005

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

@clccalibration


User
Rectangle


CALIBRATION LABORATORY CO.,LTD.

CLC

Accredited
ISO/IEC 17025

CALIBRATION DATA

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

mﬁm

1Iac_m[% ANSI National Accreditation 8oard

ACCREDITED
L IEONE OS]

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

ACDM-2814

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

1SO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER t SARTORIUS

MODEL / TYPE 8 AZ214

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

JOB CONTROL NO. $ 220718072052

o _

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

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

Calibration Engineer

Approved By :

Authorized Signatory
06 August 2022

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

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

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

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL / TYPE : AZ214

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

DATE OF CALIBRATION ! 03 August 2022

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARDITISED :

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

TRACEABILITY :

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

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

UNCERTAINTY :

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

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

Certificate No. Q22072052

F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD. &

- anC-EEqR% ANSI National Accreditation Board
?\ e e
CLC
Accredited

ISO/IEC 170256

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

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

Certificate No. Q22072052

F3-011-04/01-12
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CALIBRATION LABORATORY CO.,LTD. .\ AbﬂAB

o~ -
:‘Iaew ANS! National Accreditation Board

ACCREDITED

_ ; ETE
il Je CALIBRATION AND
DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4 (3 : " : 4\
[]
2 5 £ 2
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0002 49.9999 0.0002
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certlficate ###
Certificate No. Q22072052
F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY CO.,LTD. \:-'9’ A'iAB

AN;! National Accreditation Board
ACCREDII ED
,/ / R
:,,c i ‘\.. CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

J,F ,\h\&

CLC

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

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

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

JOB CONTROL NO. : 220804077943

o _

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

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

o -

Calibration Engineer

Approved By :

Authorized Signatory
10 August 2022

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

the International System of Units ( SI)

Certificate No. Q22077943

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

Accredited
ISO/IEC 170256

Supplement to Calibration Certificate No. Q22077943

ANSI National Accreditation Board
ACCREDITED
WS
CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

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

DATE OF CALIBRATION : 04 August 2022

ENVIRONMENT CONDITIONS :

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

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q22077943A1
F3-012-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.LTD. % .

ACCREDITED

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

Supplement to Calibration Certificate No. Q22077943

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

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

Certificate No. Q21111638, Due Date 23 November 2022.

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

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

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

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

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

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

UNCERTAINTY :

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

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

Certificate No. Q22077943A1

F3-012-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO.LTD. & :

ACCREDITED

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

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

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

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

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

2. TEMPERATURE RESULT [ THERMISTOR ]

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

100 25.01 25.0 +0.01 0.13

Note. Probe & 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q22077943A1

F3-012-04/01-12 page4of 4
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acA A Certificate of Calibration

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

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

Person in charge Authorized signatory

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

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

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

1A Aiapoy mATUTAD §afin

DK6H Technology Limited

2533 OUUHYIN WBVIN LeanIETUUY NJIMNINIURT 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

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

Delivering Growth - in Asia and Beyond. CALFM-C06-13: 20 Jul 2022
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&% DKSH

Certificate No.: C06220365 Page 2 of 2

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

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

Photometric Accuracy (Absorbance)

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

uhin Aiaediey maTuTald $7in

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

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

Delivering Growth - in Asia and Beyond. CALFM-C086-13: 20 Jul 2022
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Preventive Maintenance Report
Company Name: |
Instrument Location: _
Instrument Serial No.: 079518071903
Date:  31-Oct-2022
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 20f2
Cl_lstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO0-01919017
Name: Number:
Date PM Performed: 31-Oct-2022 Next PM Due Date: 30-Apr-2023
(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 e A
Y PerkinElimer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

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

Additional Reagents and Standards Required for PM

R Nl.meer Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 58-146CRX1 30-Oct-2023
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 58-169CRY1 30-Nov-2023
ICP-OES/Avio200 Preventive Maintenance (PM) Page 2 of 6




Procedure Checklist

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

1. General:

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

2. Mechanical:

¥1 Inspect and clean all fans and filters.
¥l Inspect and replace torch components and necessary.

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

¥1 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.

¥1 Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

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

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

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

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

5.1 Spectral Resolution:
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
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5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.73 Passed
Mg 280.856 %RSD <1 % 0.29 Passed
Mg 285.207 %RSD <1 % 0.36 Passed
Ba 455.403 %RSD <1 % 0.37 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 7332 788302.8
Mn 257.610 Axial 1,000 ppb 18083.8 2152249.4
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 7332000 780970.8 9.38 <30 PPB Passed
Axial 18083800 2134165.6 8.47 <30 PPB Passed
6. Review:

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

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




Additional Comments

Additional Comments Regarding the PM

Review

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

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

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
31-Oct-2022
(DD-MMM-YYYY)

Authorized Customer Representative: / Date:
31-Oct-2022
(DD-MMM-YYYY)
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PerkinElmer TruQ

Atomic Spectroscopy Standard e

Certificate of Analysis

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

Lot Number: 58-146CRX1

Certification Date: APR - 2“22
Expiration Date: OCT 3 02“23

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 50.0 pg/mL  49.3 pg/mL. 3103a* Ni 10.0 pg/mL 9.89 pyg/mL 3136*
K 50.0 yg/mL  50.0 pg/mL 3141a* Sr 10.0 pg/mL 10.0 pg/mL 3153a*
La 10.0 pg/mL  9.91 pg/mL 3127a* Zn 10.0 pg/mL 9.99 pg/mL 3168a*
Li 10.0 pg/mk  9.96 pg/mL 3129a* Ba 1.00 pg/mL 0.996 pg/mL 3104a*
Mn 10.0 yg/mL  10.1 pg/mL 3132* Mg 1.00 yg/mL  0.992 pg/mL 3131a*

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 57-138CR, 3-250MJ, 57-024CR, 57-208CR

Refer to side 2 for details of certification.

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

ed bottles. All glassware used is class A.

' ) Certifying Officer:  _

PerkinElmer’

PerkinElmer, Inc.

U.s.A. Tel: 1-203-925-4600 ||’
__U.S.A. Toll Free: -800-752-4000 L

-/ AR R0 0 TR A ERAN o R

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

Certificate of Analysis

PerkinElmer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOs

Lot Number: 58-169CRY1

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

* Instrumental Analysis using ICP Spectrometer:

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

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

Refer to side 2 for details of certification.

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

ed bottles. All glassware used is class A.

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

) 7 ey £ i) ™ i Mo il s 6 ]2 : 3] e

PerkinElmer’

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


User
Rectangle


12

LPNE1TAUYINTUNLLTBUNBIURUANITIATIEN

LBNATILUU



nsUlSIULRAMINTTY
auunsEIIT o WIamgln
WATIBNT NFANNT @000

7 on cmeola) wEe b

o UMNUG leoe

@ A e = v

Fea seogyilsieiuiunuileniosujifinsinseiienyu

Bou NIINNTHIANTT VTN latf BudidleSs roudauaun 317a
i o Ametunalowseany/asuwaneans uasylinasiaivvesiesujuAamslinszionyy
a1TuUN @0 SUAU b&os
o, WiisdoUsen lanl 1BulieSe Aoudauau 30n N MEC beo-oe aiufl e SUNAN bdba

Asidanng lenansuuuieniidoiudeangtunsideuiesl fimTimsgiionyy
U3t Tud 18uliliese Asudauaun 910 311U o Wi

AU DN D989 @ 1Ay b USEn tuil Budiless roudawauy 9119 vareale

wﬁ’aﬁa%’uﬁuwstﬁauﬁawﬁ“ﬁﬁmi"nﬂmzﬁtaﬂﬁu wavzideu | @anunduai -

- sonsulssUgRAMNTTY T
nUlSIURAAMNTINADITNNAD THUTEm latd Budiiless roudauauyt $in ey
misdesutunsidouiesufofnmslnmesiionyy Tneitosdusznoudsil
n. fravauguaiesUfURnsiase
@) vzifouiand
L«n)_ nedomani

9, WnthiusedmiesufuRnisimsei

® ngiouai
vzdauad .
nadouanii
vsidouani
nzidouand
nzifouani
nzifouani
nzidouand
neifouani
nzidouand

©
o
&
&
)
&
@
&
9]



User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


©®) nziouavd
ob) nzdouand
@) vedouai
) nzdouanii

]
=

A. Yautngalsuanunlasutunziteuliimsgiluids audidanse

wﬁaﬁaaﬂ’uﬁammm&;‘lui‘uﬁ o UNTIAN b WNUsEaIRlzneIgniiie
wmuwvwawmﬂgummnLﬂﬁvmanw Iwaumﬂuamaawwmmanmsﬂsmamwama
nsulssnugaanynssunely mo Ju ﬂamuaumammwuaaa‘swumwawmﬂg‘umﬂ'mmswvmaﬂwm
m“uamamamnmwawlﬂmsulmmamamnﬁsu yiadl mammﬂuﬂwamu‘szuumaﬂmauﬂélw

‘H‘L!’}L’]Ul“dﬁlﬂiuiiﬂﬂ’lu’ﬂmﬁﬁﬁﬂﬁiu MU QR Code mwmaaawu

SaSsuufielusansiu

YDLANIAINTUDD

G

(wedumr nvzalund)
fénnumanedifuuaziRoufuuniwlssey
Ufjdinemunvedufinmulinvgammniam

fumaerusruuBidnnseiing

naviTelaziouneNaiulsIy
NANNINIEINIBNTIATIEINAgUNaivwarnelouiasUfuRnns
3. o bemo bmeb A8 beom-&

135815 o bamo bmeb D bece

luswalddidnnsedingd saraban@diw.mail.go.th

Green fndusiry i o . £ g wr e a E :
reneemss | “PRARIANTINGI NG UszinaAlnafinonlin saudiimn aasmnsanfides”
=]


User
Rectangle

User
Rectangle


o at ' 3 =i o oy =
tanansuuunenisdesudesigiunsfouiesufjiAnisimseiianau
U3 Tl Budiliese reudaunusi 31in wunzidoy
=l al i @ o
#ian omeoc(e) ke ly aduille 0 QUAMWUS bebe

1 = i s 3 = °
vauteasuaRenlaTuTunsdeuannsulssnugaamnssu 19 o 518015

Uiy 37u9u 20 518075

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

LBNE15871984

APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017. ‘.3
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feudl drsuaiy Whaszv
1 Cyanide Distillation, Colorimetric Method®!
2 Formaldehyde Distillation, Colorimetric Method'?
3 Phenols 1) Distillation, Chloroform Extraction Method™

2) Distillation, Direct Photometric Method®!

¥
U1 ldfy 37u9u 18 578015

fdudl drsuaiy EERIGERER]

1 Antimony Digestion, Inductively Coupled PLasmaIMethodB]

2 Arsenic Digestion, Inductively Coupled Plasma Method™

3 Barium Digestion, Inductively Coupled Plasma Method™

4 Beryllium Digestion, Inductively Coupled Plasma Method™

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method™

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

8 Chromium (V1) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™!

10 Lead Digestion, Inductively Coupled Plasma Method™

il Manganese Digestion, Inductively Coupled Plasma Method™

12 Nickel Digestion, Inductively Coupled Plasma Method™

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

14 | pH Flectrometric Method"!

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method™

17 | Vanadium Digestion, Inductively Coupled Plasma Method!™

18 - liZing Digestion, Inductively Coupled P{ia\s\;.a Method®!
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1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**™

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

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

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

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

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

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

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

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

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

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

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

L=

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

Digestion, Inductively Coupled Plasma thhod[m

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

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

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

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

9 Lead Digestion, Inductively Coupled Plasma Method®"

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

11 Nickel Digestion, Inductively Coupled Plasma Method®™”

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

13 Silver Digestion, Inductively Coupled Plasma Method®7

14 | Vanadium Digestion, Inductively Coupled Plasma Method®"

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

19Na158198¢

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

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

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

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

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

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

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

8. United States...



- -

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

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

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9_045D§S£)$) .
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(Certificate No.)

TususeeszuUY

(Certificate of Accreditation)

91AE81U1INNAMNTUNTEINVUYLANTHINTFTIUURIVIR W.0. e

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

1AYIENMTAINUIIRTFIUNARA NN AN T

(Secretary-General, Thai Industrial Standards Institute)

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

&y o
ARRHTERT
(Address)

asUN195UTBIANEINTE

(Certificate of competence)

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

vafimualuNmsauETIves nesujuinmaasunazvejiRnsaeuiiioy

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

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

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

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

2 S

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

wyBnisdninaanasgunaasiusigea1n s
o\ e,
NN 7

NIENTNGNAMNTIN EninuannsgIuNdnfungnaInssy A
4,

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

(Scope of Accreditation for Testing)

FoviosufiAnis vosuftRn1svadeu U3dn lul 1udilles aoudaunudt drvin
(Laboratory Name) (Testing laboratory, Mine Engineering Consultant Co.,Ltd)
‘ViiJ']EJLa?Jﬂ'ﬁ%JUiENﬁ
(Accreditation No.)
atufl 02 oonliausuil 18 wwieu . 2565 Fetufl 17 nouniau w.e. 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmwiesUijdins Mans O wenaauit O 42p3m O waewd O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU F1YN1INAFEDU 3%‘1/]915‘18‘10
(Field of Testing) (Parameter) (Test Method)
amAsIndeu
(environmental field)
1. ‘1:1;1 - Heavy metal - Standard Methods for the
(water) e Cadmium (Cd) Examination of Water and

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

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

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

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

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

0.01 mg/L to 5 mg/L

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

()

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

atun 02 ponliausTuil 18 w1y WA, 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O wenanwit O d2p51 O wndeui O vianganu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU I1YN1INAFEDU 3%‘1/]9]3870
(Field of Testing) (Parameter) (Test Method)

AALINADY
(environmental field)

1.1 (si9)

(water) (cont.)

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

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

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

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

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

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

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

Standard Methods for the

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

part 2340 C O/

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

DONIVAILAIUN 18 LUWIEU W.A. 2565

fetufl 17 nouniau w.e. 2566

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

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

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

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

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

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

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

0.01 mg/L to 10 mg/L

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

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

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

part 5220 C Q/

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

Wi 3/5
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(Scope of Accreditation for Testing)

atun 02 ponliaus Ui 18 w1y . 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O wenanwit O d2p51 O wndeui O vianganu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU I1YN1INAFEDU 3%‘1/]9]3870
(Field of Testing) (Parameter) (Test Method)

ANVAWINR Y

(environmental field)

2. Ude (59)

(wastewater)

3. 141 hazuLEe

(water and wastewater)

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

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

pH
2.0 to 10.0

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

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

part 2540 D

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

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

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

()

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

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

(water and wastewater) (cont.)

4. au (soils)

0.10 mg/ L to 100 mg/ L

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

- Heavy metal

* Chromium (Cr)

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

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

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

5.0 mg/kg to 100 meg/kg sample

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

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

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

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY

(Ministry of Industry, Thai Industrial Standards

Institute)
w9 5/5
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TMB BANK PUBLIC COMPANY LIMITED

359 - @34

tyiaai I3s9-—2—-—-s51
Account No.

- o
4 o ﬂﬂ\lhﬂﬁﬂﬂﬂﬂ']ﬂﬂ?ﬂé‘ﬂu (U.859089 )
ARy v v

Account Name
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Tuil/Date  [sa/Code|  EUMithdrawal thn/Deposit AuMAB/Balance | vaneiau/TiD | evifi/Adt,
22/06/1S NC ¥xx%x%50,000.00| *x**xxx50 000.00 | 35979205
30/06/15 IN FRRRRRKXRAX®R], Oh pexxxx%xx50,001,54| O001IN]
30/06/15 TE  kxxxxxxxxxx%x0,02 exxxxxxx50,001.52) COO0LTAX
31/12/15 N XXXRXRXXXXX3], 51 pexxxxxx%50,033.03] O001IN]
31/12/15 TX  krxxExxxxxxEx0, 31 : kxxxxxx%x50,032.72| OOCLTA
30/06/16 IN EXXRRRXXKHRX3, 10 [(¥¥¥¥¥%%%50,063.82  OQ0LINJ
36/66716 TX  [xxxxxxxxxx%x0,31 #x%%x%%x50,063.51 001TA
01/07/16 NT t******lDD,OO0.0D ¥¥x%x%¥%150,063,51 35979058
31712716 IN KXXRRKAXKKXOL, 30 [¥x%xx%x%150,157.8Y OQO1IN
31/12/16 TX  [xxxExxxxxxx¥x(, 04 x¥x¥%x%150,156.87  001TAK
22/05/117 CS pxxxxxxx10,800.00 Frsizmiad Xxx¥x%%139,356.87 35979085
30/06/17 IN XXRRXRXKXXARDL, 60 | X¥*%X%%139 448,47  001INT
30/06/17 TX [¢xxxxxxxx¥%x%0,92 KXxxx%x139,447,59 001TA
15/08/17 NT *x%%X%%100,000.,00| xx*%x*%239,447.59 35979105
28/08/17 CS |***xx%¥%200,000.00 XXX¥%%%%39 447,53 35979085
06/09/17 NT ¥xxxxxx100,000,00 [**xxxxxx139,447,5§ 3598403
31/12/17 IN XXXXKAXKXAAKBY, 24 | ¥¥¥%%%%139,536.,79  O01INT
31/12/17 TX [**xxxxxxxxx%x%0, 89 *x¥x%x%139,535.90 0017
31/01/18 NT x¥xx%%x500,000.00| x*xxxx%639,535.90 3598403
08/05/18 CS [xxxxxxxxx8,400,0( XXx¥%%%x631,135.90 359840
22/05/18 CS [*xxxxxxxx1,240,0( ¥X¥x%%%629,895.90 35979035
31705718 NT *xxxx%x300,000.00 | x*xx%%x929,895,9( 35979055
30/06/18 IN AXXXKRXRXXXTT5, 18| x*x*%%%x930,271.084 O01IN
30/06/18 TX [RXAXXAARXNAAXT, T Xxx%x%%930,267.33 001TA

o A a a 1 o . o v | v v A v o
ANAY  NFUNAUNUANAINNNY TUsauanainsszanmmaiiantinn uazaniluy

v
NFUBLTUNS Tﬂ?muamqﬁhiﬂi:ﬁwﬁhﬁhmaqﬁuauﬁuw:ua:é?uuauﬁuﬂ:

netinaulududmin Wieygnaliinsueuduns



~

II III I LY 609 ®  Wnpa 6450000 99 200000

ufibate  [s77a/Code 0aU/Withdrawal 1N /Deposit ANVAE/Balance WNEAY/TID | Hon/Auh,
10/08/18 Cs k***x***xl,soo.oo XXXXx%%928,767.33 35979065
22/10/18 NT xxxxxx%300,000,00( x*xxx1,228,767.33 35984045
23/12/18 NT xx¥xx1,000,000.00 |x*xxx2,228,767.33 3597906F
23/12/18 NT ®xxxx1,000,000,00 |**x%x3,228,767.33 3597906F
23/12/18 NT ¥*¥%%1,000,000.00 |*xxx%4,228,767.33 3597906p
23/12/18 NT xxxxx1,000,000.00 [xx*xx5,228,767.33 3597906p
23/12/18 NT kxxx%1,000,000.00 [xxxxx6,228,767.33 3597906p
31/12/18 IN KXXXXAXXXXXB12, 5] | ¥%%%%6,229,579.84  OQOLINf
31/12/18 TX Pexxxxxxxxxxxx8,13 Xx%%%6,229,571.71 O001TAK
23/01/19 TR exxxx1,000,000.00 x*xx¥%5,229,571. 7 3597906p
23701719 TR [***xx1,000,000.00 kx%%x4,229,571 .71 3597906pB
23701/19 TR [*xxxx1,000,000.00 ¥%¥%%3,229,571.7Y 3597906F
23/01/19 TR |**%xxxx728,767.33 *xxx%2,500,804.38 3597906p
23/01/19 TR [*xxxx1,000,000.00 xxx%x1,500,804.34 3597906/
30/06/19 IN pxxxxxxxx1,286,57 | **xx%x1,502,090.99

30/06/19 TX [exxxxxxxxx%x12,87 xxxxx1,502,078.08

16710719 CS |xxxxxxxxx2,000.00 x¥x%%1,500,078.08

3112719 IN EXRRAXRAAXXDL5,90 **44'1,,81,024.5

31412749 TY [ensxsnuxxnnxn0 L4 xxxxx1 501 014,61

30/06/20 IN XEARXXXXAA520, B | wxxxx] 501, 535,47

30706720 T |Exexxxxxxxxxx5 21 xxxxx1 501,530,254

08/07/20 TR |xxx%xxxx370,000,00 Xxx¥%1,131,530,24

14709720 CS | *xxxxxxxxx%210.0 ¥xxxx1,131,320.2

271713720 69 [sxxxx¥xxx1 015.00 *x**xl,lao,BOS.Eﬁ

o A - C ) o % N e Y | v
nweu  nsUnaURNUANdIINY Tlsauanalnsiszinsmsadmtiag wazdnuily

NTNALIUNG Tﬂ?muamﬁ’mﬂi:éﬁﬁdﬁwmQ’uaué’uw:ua:é*?uuﬂuﬁ’uw:

netinauuinudmin Tieygaliimeuenduns




FuDate  |sia/Code|  naL/Withdrawal thn/Deposit AUNAR/Balance | WEAY/TID Hauif/Auh,
31/12/20 IN XXXXXXXXXXX2B7,89| ¥xxxx1,130,593.13 001INT
31/12/20 TX [xxxxxxxxxxxxx2,00 *¥¥¥x¥%1,130,590.25 001TAX
28/01/21 CS |*xxxxxxxx3,060.00 xxxxx1,127,530.2% 35984035
30706721 IN pxxxxxxxxxx279 68 | xxxxx1,127, 809,93 O01IN]
30706721 | TX [mexmxxeexxxse, 60 ¥xxxx1,127,807.13 0017
02708721 | CS |wexxxxxx18,980.00 ¥¥xxx1,108,827,13 35079238
11/08/21 CS |x*xxxxxxx2,761,0( xxxx%x%1,106,066.13 35999035
17/08/21 CS |*xx¥xxxxx1,030,00 ¥xx%%1,105,036.13 359990935
30708721 €5 [wxxxxxxxx4 483,00 sxexx1,100,553.13 35079235
14/709/21 CS [ x*xxxxxxxx2,368.00 xxxxx1,098,185.13 35944425
16/09/21 CS |*xxxxxxxxxx928,00 \ xxxx%1,097,257.13 35999035
27709/ 06 perxxxxxxx1 0RR.00 ¥xx%¥1.006.149.13 3504441
11710721 CS [*xxxxxxxx%x%450,00 xx%%%1,095,719.13 35999055 ¥
09/11/21 NC xxxxxxx200,000,00| xxxxx1,295,719,13 35984045
07712721 NC xxxxxxx200,000.00] ¥*x%x1 695 719.13 3594441S
09/12/21 TR [xxxxxxx220,000.00 #xx¥¥1,275,719,13 35999065
31712721 | IN HROOOOOO202, 57 kX1 276,011,70 QO1INT
31712721 | TX [mexxmxexxxxe2 03 X¥xx%1,276,008.78  001TAX
07702722 €S |xxxxxxxxx3,000,00 xxxxx1,273,008.78 35999045
p8/02/22 05 |xxxxxxxxx5,455.00 xxxxx1,267,553.74 35999045
c5/02/22 CS | *xxxx*%xxx%870.0 ¥%x%%1,266,683.78 35944415

Adou  netinauluandriineu Wsauanainsdszirfanaiming uasddy

meveudun:  llsauanainstszanmivuesdueudun: suazgFunaudun:

netinauRudumin Tieygnalitinisueuduny




rMB TMB TMﬂ

TMB

TMS TMB TMB f
TME TMB TMB TMB Thiz

3} TME TMB TMB TMB ThHiB

T RAF

TMB TMB TMB TMB TMA TMB TuB
THIB TMB TMB 1MB [rMs T




14

1BNET5 lUSTUUSULID9599158U

LBNATILUU



dinnugravnssuimiani
oo AUUNIEIIWD M8 albooo

7 ;9 cone(@/) oY €

48 aweu beoe

o vy v o
1999 VINTIUVDIDITEUVDIUTLV VY

[y

FeU AITUMIFIAMT UTEM ATgd dnin

v a2 v 4  aw o o
2O VUIEDUTEN a31UN o LU18U bé&od

[ ]

fy UTEn m3agd $rin vensutedesSouvesusrrvuiisililnussiiundely
esnuisn niagd $afe Hidhsaulesanmsdaadulifussnoumamiiousuasgpamnssuitugiu
Unnauns§INAINSURAYaURedInY (CSR-DPIM) Tuussyndldluaniuusenounst beee
Falassnssananiivssidunisfianiuussnaunsgnamnssudesiuilsnnudniiu viesussidu

v v = Yo ° a = v v t‘:
fofesFeuiilisunanssnuanmssiiunuresaauussnauns mnuasdeaudaud Ty
dinnugramnssuimine s lusununelvinguaeavinssuiiugiukasnismiles
! A . 1 1 5 § 4 o ° =
WInITABUERINING1INED Usngluilisuisesiaasaunlasunansenuainmsaiiuaueesaniu
Usznaun1s51etannusesvuy seRnsvisenineudus) uisesle
= a -
JaFeuniiensiu
Yauanmutiune
(WInsinT 2ATAN)
gramnIsudaviany

2

naugRAMNITIAug LA MWD
35.00¢-doccao Mo &

3813 ond-Goceas

E-mail : moi_trang@industry.go.th



15

HANAITANTIBUNaNTSURUARIUNINTN1TUD Y

LBNATILUU

LAZUNLUNANTENURILINADN HAZUNIATNITANATY
AIVFIUAMNINFILINA DY



dninaugeamnssuiavinndy
Boo NUUWITEIW D MY &ibooo

i o coana{@)N Ay

W sngiey bdod

See iufjiRmuumsnistesfunazudlonansenudaunndon uasinasnsinmunsivaeunanseny
dauandon

&l

FEU NITUNSHINNTT U3EM mss od $ria

L

'
o

fuftdando - duummidednincuasamnssuiuguazmamiions e o dwE SN o %
7l 8N od@o/bos BT bx TUIBY beod 383 NMIANTINTIBNY
ramsUfjuRmummsnsUesiulasudlunanssnudunndon uazinasms
AamumsIaaaURansENUAIIAS YD UFEN 03 8% 11

shedninaugeamnssudainianis IWuwidenndninsugaamnssuiusuuay
MIMTBUS 199 o AWaT denanInsaTsurRansUfiRnuunasmstosiulasudlunanseny
Awanden LazATNIRAMATITABURANSY U IWINEBNLBY VTV A% y® fin Usenuiingd
e/ eposs VIIEN A%t g $1in Aegivualanast sunoules Smiande avuUssdnsieu
unsA-iguey eese TeasBmUTINgIuAidande

dmlnrugramnssudainn$s fosanud wolimsusznoufsmsdulumuiismun
Blunsmmuiidauelivssneumsiansanvesygplasims Seweliuisne suiumsaaudoesuy
faid

o. WidhseNmmunmiliruusnaahiuiumudsietwsaies uasussoduming
Tiuszrmluuinuiunsuiguamilsivngiunmsusinn

0. Whiihszdmansenudugunmianedeusgdaios wisuhmuaunansyny
nienssufiddasiunmsdniunisvadesing feeranelifnnansenudenmnindanindenvos
gauieglndifes wioniudsamsanetaliussrmlduns

¥ o Munutufinssnumsinesadauassagsaalilusisnus naass

autiu valiuFva sudunismdedmsiiuligndesnsufuuazdlediiuns

winaSelindmauasudngrusaiminanugaamnssuusused e ifiminnsmsiulneidndy

RGswnRanukarUfiRedaasiasn
YolaARINMIUDD

4
1" 9Rsan)

qaawnsmﬁwi‘mm-‘:’ 3

NYNGRAMNTTUNUF AL NSIMTDUS
3. o wéRl weao fo mod
E -mail : moi_trang@industry.go.th



“"P‘}, N ‘ ngiuqmmnnﬁuﬁugwuazmsmﬁam&
Hé p BEERNT-L T TGS 2. 4 S ANinIMRAAINTSUd s Tant s
: Suim. bona.l C’Qﬁ' m'usuw WOA §J
) oa’ s & L
, nm”‘ﬂ .............. u.
d'm'swmi A%, @ 89Y87 nquﬂ"mu@uaﬂmlﬁ"naumi Tnio sisne oels M3 o same baces
‘Vl an. oc‘v‘.’@Q{f?:.«Q ........................... ?UW...&Q{..MQH'IEJH..@@& .....................................

AemunsivaounansenuAnden Yo a3 g @ 91
Geu gramnssudminnss

aumledensugaamnssuiugiuiazniamilons  on odoo/edas aeiud
lob WAL ool d430e HaMIRITAITBURanTUTRmuRsnstesunazuAlusanseny
dawandey uazinasmisiamunIasuranseyvdanden Tasmamilowstalalud Usenmutnsi
e/ aoc<aUBNTI ¥t g § $1in seegidualanasth suneuiles Ymiande atsedudeu
unA-lguiey beoe W asv. o a9asy dns waziiugua tu

450 & WRTIMIRansHinITaes nws, wds Usingdi lasamsiimsufodany
wmsmstosiunazuilunansenudunndan wasiasmsfinnumsivgaunanssnuianndouniud
Amualilusisaunisussfiunansenudwandey dunanisnsininauamiitday defud
b fluAl beos U%L’Jm‘u’aﬁ‘ﬂﬁruﬁ'mmuLﬁauwummwmﬂunﬁﬂ AN L‘Vhﬁ"u &.oo dbidulun
inausiaylagegapuyssnansensmineinsssaumfvasiuaden (Fas Amusvdninmusiuag,
mmsm‘s‘iuwnmmiafmwﬂaanumumﬁﬂsmam waemstiasiiiudedwndouuiy wel beco
dAwuammminimariagldusiaeld (newsteylaugaaimussnuliunsn-ialissning o.e-cle)
Tﬂai"ir‘s'wa%*a’ammuefnumﬁaﬁawamiﬁmim'ﬁ teaumantsUjiRennmsnisdesiuuasuily
HaNsENUANINGDN (Bna1suuL) Aty Fatumsdamsligfoussmuiandsey Tananmlday
‘usnmuammumumumauamamaLua\ma'"Llsumauwuﬁ“lwuswwu’luummuumﬂmmmmwm
Timunzdmiunsuiloa maumwmmw‘lwmaﬂsmmumsﬂgummmaLauaLLu~ Fail

®. lﬂﬂsanmﬂwmaman5~w'umuﬂmmwamaﬂaauammaLum wiouvieruau
wanssunnRsnsaiiedasfunsiniunisvedasims ‘NE]'I‘JﬂiﬂmﬂﬂNﬁﬂio‘lﬂUWﬂﬂmﬂ’}meL’JﬂﬁElll
voaguyuieglndifs wianwdmamsnsafaliusermuldsunsu
. Wlasmsuuuiiinsenumsassaiasardagsadalilunasnus yads

o o s o
Fasounnislusafiansan

17

b3 b
3
Clgu 0A%. A9 : v o < v o .
- AWUMUIED NI, 11 BN odob/eca ANUN b NHENAN béod  TWIU o YA
O sicluseniu e e .
P dislysaanson Elln.un. 0 n.sac‘
- S‘ ! n.69 /E/ nwS(1
[:] UL! -.......‘.!.1;---"«“'“
_ ( wwdnidy qmes ) B{ﬁamw EI nau»gum
(7T 1 awNG e v . & a
! *1‘ ROTUNENNIATUNNUBAATUATIUWUFT RALATSTIVNDING wm[ Anouns [ Yeuszma
PR DET O Buwansulaeariu
>
o
"““'{_ﬂf‘m [ 1Y
T O —
= T
(UaT RIS et AU ety b

»~ ‘e iy / L »
fmsgnamn s TN Enn by nesmnssafantands



y =]
. Fandaunag v

amndiuseemminentsufiinnaenasnsiesiunszutlonansewuanngen
uazIAIANIRRMIUNTINABUNANS VLR AIRdaN
TassmawmileausTalalud Usenutngil asncw/avose
v04UTEW Ad g8 d1in
T8 ade

sengndnualangzdn sunauilos Sadanse

v
atudssinfauunau-iguisy béve
0. msujifinnumsnslesiuuasudlnansevudauandon
- e a . o A ]
ransufiinmanesnisdesdunazudlunansenvaanadon Wulsaidmualilusieau
- T y L4 L]
MIATIZINaATENURIINGTDY

0. MIUjiAnuemsmsAnnunadeuran T uRIwInGoN
- va - y v o e
nansUfURaasasinawnsivgeunansznvdwndey uluawidwunliluseau
MIiATIEHaNITENUALIAGDY

@ HENINTINTAMUINATANSARALATIABUNANSENURWIRGEY

wan1sasraTanunimilaauy (Wadud b futen bevs vSatethiut uasuden
wuArrdunsa-Ainiy eee Fsliidulumunusioylaugeganudszainnsensag
ninenssssumAnazdwanden (Foe Amuavdninusivazinasnmstumairimsdmsutiosiu
suansisagy wezmstesiuluSedaunndonduiy wa. bee dmfvaunmiiaaidld
vilnald (nareylangsgaimuaramindunsa-sslissnin o.ece)

« Yoiauauus

€. 'LﬁTﬂsamiLﬂﬁsvi’qwansmuﬁ"mﬂmmwﬁ'q wndonetudatiie w%auﬁamuauwansmu
mnnmnﬁumnawmnun'ﬁﬂnuumwaﬂﬂsqms mmﬂna’lwmmwansvﬂumaqmmwﬁmﬁﬂaau
vespuiloglndifas wiauisuSwansnsiatalissamuldzunsy

&b Mlasansuuutuiinnenunsnsssdauasdagsuialiluse s vgnn"sy'u

At «E JJ “J» Bty

T
cit;.I"-.‘ia‘!“ih\!ﬁ-“‘?'\‘.}ﬂﬁ‘)ﬁs?:ﬁ".}!!-f:':-',"i"n“-: =
[ 3

drngndiad

salk

duurgndas

—Y
5 /

g
(I
('umagumﬁm WNAUN)

Wfinonsgeamnsge:

’m'm"ﬂ ‘mna)
BGATIST Ssmn.nh uang



	Slide 1
	รองปก
	Slide 1

	ใบคั่นบท
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

	ใบคั่นบท
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

	
	Vibration_UM14539_Exp.17-Jan-2024.pdf
	Vibration_UM14539_Exp.17-Jan-2024_Page_1
	Vibration_UM14539_Exp.17-Jan-2024_Page_2
	Vibration_UM14539_Exp.17-Jan-2024_Page_3
	Vibration_UM14539_Exp.17-Jan-2024_Page_4

	MEC-LAB12 ICP-OES (Avio200) Exp.30-04-23_Heavymetals.pdf
	Certificate PM ICP Avio200_Mine Engineering
	STD_Cal_Avio200


	
	
	ใบรับรองห้องปฏิบัติการ ISO 17025 ฉบับใหม่
	MTQ (1)





