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3 39 66 155 27.47 120 86 87 dTner iRy
4 28 58 159 22.94 107 72 81 in@
5 70 52 159 20.57 114 68 91 Fnasdms
6 66 85 171 29.07 143 78 79 smiindainu anuaulafinga
7 63 75 162 28.58 154 78 86 smiindraifu anuaulafinga
8 67 75 182 22.64 146 90 80 anuaulafings
9 55 76 160 29.69 136 69 86 TTner Ry
10 ! 63 153 26.91 114 67 91 sviindRy  Fwendui
12 44 84 163 31.62 119 80 116 dindiy Swesd
13 63 82 165 30.12 140 81 100 dwindy Swesdn
14 68 61 161 23.53 126 75 89 n@
15 61 64 160 25.00 145 89 61 Un@
16 56 63 161 24.30 175 78 103 IS
18 51 58 164 21.56 120 69 84 n@
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16y o1y U [vhwivin| aauga | BMI | aowdulafiadhuu | andulafadidie | Fwes ajUrnaminide

19 41 55 162 20.96 125 78 102 TnasAws

20 40 87 166 31.57 132 79 84 e Ry

21 33 92 165 33.79 118 71 85 TTne R

22 56 62 168 21.97 129 86 95 TnasAws

23 55 52 162 19.81 120 74 72 vmingnTiesnin/nd

24 28 66 166 23.95 185 120 113 anuaulafings , Twasdius)

26 40 68 170 23.53 130 88 100 FnasAms

27 29 96 171 32.83 146 105 104 v Ry anuaulafings Iwasdus)
28 33 61 171 20.86 104 67 80 nd

29 26 86 162 32.77 127 68 66 TRy

31 50 53 163 19.95 145 97 94 vmiindatiesnhnd anuiulafings Snenduis
32 32 65 165 23.88 156 97 99 ANuAulatings INasINMS)

33 43 78 173 26.06 112 68 62 TRy

34 60 61 161 23.53 134 88 119 FNasAMS

35 46 60 170 20.76 105 75 88 nd

36 52 68 173 22.72 144 84 83 anuaulaiings

37 51 72 168 25.51 121 66 67 A O B

38 56 165 130 72 83 Un@

39 32 65 164 24.17 111 74 75 A O SO
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16y o1y U augs | BMI | mowiulafiadouu | anadulafadidie | Fwas ajUrnaminide
40 32 180 30.86 155 109 126 FnasAMS?
42 43 170 25.95 136 82 105 FnasAmSs?
43 26 170 18.69 105 68 86 nd
44 31 180 21.60 171 98 75 anuAulatinga
45 61 165 19.47 135 77 83 nd
46 54 157 24.34 135 89 100 FWasAms
48 29 162 19.43 104 62 86 vmingnTiesnin/nd
50 27 170 26.99 128 66 79 AR OY I
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, Lipid Profile (lvffulwdwaen) | asrawimnm
LY IS
|y 1) ﬁ?ﬂwaﬂ'l'iﬂ'i?ﬂ
CHO TRI HDL LDL FBS
1 173 116 40 135 246 imags lviiuavdviesndinn
2 172 169 47 113 87 lasndireslsnga
3 265 95 48 110 106 Wimage naels@neIeagy
4 219 44 35 120 91 AaaIsaneIRage  lvaluauATieanln
5 223 106 37 97 132 Mmags Aeeameseagy  luiludiudtieanin/nd
° = N _d v 1 Ay ' a
6 236 437 35 136 126 iMmags neelameseags Iasnameslsage luluaiuatiesninod
7 204 386 30 148 339 Wimags naesameseags  Iasndweslsags luiiudiuatieaninnd
8 143 293 31 136 118 wmags  lasnaweslsags luiudaudviesndnlni
9 172 129 45 100 132 Wimaga
10 154 130 40 98 119 Wemags  lvdiuaiudriesndnlnd
b = d d o ay v a
11 218 271 35 136 133 imags neesameseags  Iasnameslsage luiudiudiesniniod
12 230 237 30 110 106 Wimags naesameseags  Iasndweslsage luiudiuatieandnnd
13 264 272 30 120 149 Wimags naesameseags  Iasndweslsage luiiudiuatiesndnnd
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AIIVUVININU

aer To agilwamsnsin
CHO TRI HDL LDL FBS
14 196 118 35 97 93 Tvafuavdviesninind
15 187 215 35 110 147 inage  asndiedlsdge luifudaudtieanuind
16 189 483 38 108 237 inage  asndiedlsdge luifudaudtieanuind
17 297 672 40 180 186 inmag Aaetsmmeseags lasnawedladgs Tuifudaudtiosninind Tuifudndhiigeanding
18 248 93 44 110 97 AaRITAINDI0AGY
19 222 79 67 98 89 AaRITAINDI0AGY
20 237 171 30 106 100 Aaersameseags Insndweslsage luifudauddesninind
21 240 386 33 107 102 imags aeersmmeseags asndiwedlsdge luifudaudtiesnhlnd
22 195 174 31 113 154 imags  lasndedlsdge luiudaudtesninind
23 190 127 47 98 100 Und
24 207 128 77 106 86 AaRITAINDIOAGY
25 197 212 34 110 130 imags  lasndedlsdge luudautenninind
26 215 66 36 98 99 AaasmnesRage  lviiuaiuariesndlng
27 238 160 35 106 87 aaersaneseags Insndweslsage luifudauddesninind
28 146 77 32 90 80 Jviiuaruddioanin/nd
29 174 135 34 79 98 Jviiuaruddieanin/nd
30 198 70 55 86 93 Und
31 196 49 50 60 96 Und
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Lipid Profile (lvafuludimaen) | asrawnvinm asdwamIngde
"a 2]ﬂ'fi’) CHO TRI HDL LDL FBS
32 290 233 49 140 108 ieags  lasndwedlsdga anesmneseaga
33 164 168 53 49 83 lasndiweslsnga
34 225 263 49 106 235 imaga noermaeseags  lasndwedlsdga
35 172 337 53 56 95 lasndireslsnga
36 254 249 40 126 114 imags aeersmmeseags asndiwedlsdga luifudaudtieanhlnd
37 239 143 50 98 88 AaRITAINDI0AGY
38 254 509 38 102 119 imags aeermmeseags asndiwedlsdga luifudaudtieanlnd
39 191 98 45 110 92 Und
40 193 217 39 93 92 lasndreslsnge Tuiuaudtieaninnd
42 355 184 38 136 95 aaersaneseags Insndmweslsage luifudauddesninind
43 162 88 48 920 99 in@
44 196 71 55 95 100 Und
45 174 92 35 97 123 smags luiudawatiesninind
46 239 872 35 160 162 imags aaesmaeseags lasndwedlsdgs Tuifudaudtiesninind Tufudndhidgandning
48 286 117 46 103 79 AARITAINDIDAgY
50 180 54 41 105 112 iaags Muifudaddenning
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U

191532 13-14 3Qiau 2565

H
219 7o Hct Hb | MCV | WBC | NEU | LYM | MONO | EOS |PLT m3aiden agiwanmsngie
1 41 13.9 93 7,400 57 34 6 3 274 nd
2 33 109 | 94 | 7,500 65 25 6 4 304 szauaNTNTaeatieannf
3 43 13.9 86 8,500 52 41 5 2 254 @
4 40 134 | 81 | 8400 | 50 4 6 3 271 n@
5 42 138 | 92 | 8800 | 56 31 9 4 212 in@
6 44 14.7 83 9,100 49 40 8 3 240 oA
7 51 17 94 | 12,000 45 46 7 2 198 snnusia@eavngnilnd
8 54 17.8 | 100 | 6,300 51 35 7 7 228 finnzgiininsenenslusiane
9 42 14.2 102 7,800 39 53 5 3 299 @
10 41 132 | 8 | 7000 | 43 44 9 4 218 ni
11 46 15.1 88 | 9,200 | 38 43 6 13 210 odinnzglinfinsenanslusiame
12 52 177 | 93 | 5300 | 44 40 8 8 216 odinnzglinfinsenanslusiame
13 28 9.6 88 | 6,400 | 49 40 7 4 222 szauANMINTIaeatieanNUnA
14 42 13.6 88 8,000 40 50 6 4 231 nd
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Ay ¥o Het | Hb | Mcv| wBe | NEU | Lym | MONO | EOS |PLT in3aiden asdwaminile
15 33 10.1 62 | 6900 | 72 19 8 1 254 szauaNTNTaeatieannf
16 34 11.1 70 | 6300 | 52 36 8 4 369 szauAMMINTMaeatipannA
17 37 123 | 101 | 4,000 | 45 39 7 9 240 Wiaaeauntieaninind ervfinnzglinivsenendlusiame
18 42 14.3 95 5,000 52 40 5 3 243 Un@
19 48 159 | 99 | 9,800 | 36 49 10 5 228 n@
20 43 14 | 84 | 7400 | 46 43 6 5 317 Un@
21 45 153 | 96 | 7,700 | 47 44 6 3 272 n@
22 38 12 83 | 10,600 | 64 27 6 3 345 sunudia@eavgnnind
23 48 15.6 95 5,400 46 41 10 3 260 o
24 44 14.5 88 6,300 36 53 9 2 234 Un@
25 43 139 | 89 | 8200 | 43 42 11 4 259 n@
26 48 15.2 71 | 8,600 57 31 6 6 265 ondlanzgininsenentlusiame
27 46 15.8 93 7,400 38 52 6 4 213 Un@
28 44 144 | 90 | 6,200 | 43 41 9 7 186 odianzglinfivsenanslusiame
29 44 14.4 78 | 7,600 52 36 6 6 235 o1dianzglinfivsenanslusiame
30 48 159 | 93 | 6,900 | 40 44 10 6 272 odinnzglinfinsenanslusiame
31 34 11 85 | 10,200 51 35 9 5 129 SunusiamenvgnUnd wunzimeans
32 37 12.8 99 6,200 51 39 9 1 77 !ﬂ%ﬂ!ﬁ@ﬂﬁ'lﬂﬁ]ﬂﬂa
s A o 1 a s A o 1 a A
33 32 10.1 71 | 3300 | 54 31 8 7 107 wiameaumnnUnd tiameadmndnd wusz@ens
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Ay To Het | Hb | Mcv| wBe | NEU | Lym | MONO | EOS |PLT in3aiden asdwaminile
34 44 144 [ 87 [1790] 42 51 6 1 344 Wiadenvigannd
35 45 13.9 73 6,200 48 37 11 4 186 n@
36 49 155 | 91 [15700| 63 24 7 6 292 Widenvganlnd endianzgfindinsenantlusiame
37 44 148 | 78 | 7,300 | 45 38 10 7 292 onilanzgininsenentlusiame
38 47 158 | 85 |[10400] 63 28 8 1 282 Widenvigannd
39 40 13 81 8,400 62 29 7 2 307 n@
40 48 16 82 | 11,400 | 54 31 9 6 234 WiaaeauganNlnd erdinnzgiininsenenslusiame
42 46 16 82 | 10,100 [ 49 40 8 3 241 iWadenvigannd
43 46 15.6 87 8,100 68 24 4 4 169 n@
44 44 15 | 85 | 13,600 67 26 4 3 281 Wiadenvigannd
45 40 13.6 92 8,800 61 31 5 3 185 in@
46 44 13.1 83 | 5800 | 33 54 7 6 221 ondlanzgininsenentlusiame
48 s0 | 169 [ 93 [11500] 56 | 34 6 4 268 rimdeavnganinind
50 41 137 | 93 | 8100 [ 62 27 6 5 242 Un@
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]
v A

JUNATI 13- 14 AQUEU 2565

Ay o FVC %FVC FEV1 | FEVI/FVC waoglna GNITEAYY

10 1.98 55 1.85 100 fnlndtimssisamsvenad ArseRNMEImEaIIaND
11 2.3 75 2.37 100 n@

13 2.02 70 2.02 100 dnilndtinssiiansvened ArseRNMEImEaIIEND
15 1.41 65 1.38 79 dnilndinssiiansvened ArsoRNMEImEaIIEaND
16 2.08 70 2.08 100 dnilndfinssiiansvenedn ArseRNMEImEaIIaND
23 2.53 76 2.59 100 in@

29 3.1 79 3.1 100 in@

31 1.42 70 1.42 100 dniln@imssiiamsvened ArseRnMEIMeasIENe
32 1.84 65 1.82 100 dniln@sinssiiansvened ArseRnMEIMeasIENe
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U

UNA3ID  13-14 HQUeu 2565

a1 Fo agﬂmnﬁ 500-3000 Hz 311921 4000 - 6000 Hz a’f;ﬂﬁefi"lﬂ‘ﬁ 500-3000 Hz a3y e 4000 - 6000 Hz

1 AnlnAszAUNaa (46-55 dB ) AnlnAszAUINn (56 dB fﬁu"hl) AnlnAszAUNaIa (46-55 dB ) AnlnAszavINn (56 dB GT;u"liJ)
10 AnlnAszAUNaa (46-55 dB ) AnlnAszAUINn (56 dB fﬁu"hl) AnlnAszAUNaIa (46-55 dB ) AnlnAszavINn (56 dB GT;u"liJ)
11 n@ n@ Un@ Un@

13 n@ n@ Un@ Un@

15 @ n@ Un@ AnlnAszAviies (36-45 dB)
16 n@ n@ Un@ Un@

20 e AnUnAszauTion (36-45 dB) ind ind

23 @ AnlnAszAUTIes (36-45 dB) Und AndnAszAvTies (36-45 dB)
25 n@ n@ Un@ Un@

29 AnlnAszavIn (56 dB %?u"lﬂ) AnlnAszAUNaIa (46-55 dB) AnlnAszavIn (56 dB s'i‘;u"lﬂ) AnlnAszAUNaIa (46-55 dB )
30 Aendszduann (56 aB ahl) AalnAszAUien (36-45 dB) nf Und

31 AnlnAszavIn (56 dB %?u"lﬂ) AnlnAszAUNaIa (46-55 dB) AnlnAszAUNaIa (46-55 dB ) AnlnAszAUNaIa (46-55 dB )

32

@

Und

n@

n@
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U

UNA3ID 13- 14 AU 2565

fd Fo-ana o1y 7 wansronau il Az
3 39 n@
5 70 n@
6 66 n@
7 63 n@
8 67 AalnAnuy PACﬂJiQﬂg“ﬂy‘ﬁé HazeanMaIMe 25739991
9 55 n@
10 71 n@
11 43 n@
12 44 n@
13 63 n@
14 68 n@
15 61 n@
16 56 n@
18 51 in@
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fdu To-ana o1y 1 wansenau e MUz
19 41 Un@
20 40 Un@
22 56 AmnAeniianzinlonaieanisnsiadn
23 55 Un@
26 40 Un@
33 43 Un@
34 60 Un@
35 46 Un@
36 52 Un@
37 51 Un@
38 56 Un@
) 43 Unk
45 61 Un@
46 54 Un@
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MeFewinaunsrngumwlsz$ill w.a. 2565

Fudun3hi 13 fgwneu w.a. 2565 (1)

o w & o v A o A
a1y ¥0 - ﬁqﬂ MUHY Igaan AUITNIH
1 Adamamll /
2 §3M3 /
- o
3 adiounia /
4 adigumia /
5 10 dothenila #07 /
6 10 dofhenila #o8 /
7 80819 VOLVO120F /
8 umsniaes D2 /
9 Feveuige /
P o
10 n3esaNIN: /
1 Tsalai /
12 Wuseasiniu/ dusern /
4 .
13 n309aNHANE /
14 quamleaguiin /
15 Tsalai /
16 Tsalal /
17 uiinlns CAT 312 C /
18 s09dAMS /
19 uiinlns VOLVO 210 /
P o
20 n3esaNIN: /
21 eveuige /
22 Mavontirge /
4 .
23 n309aNHINE /
24 usinlas PC 200 - 13 /
25 Tsalai /
26 10 devhenila #o1 /
27 eveuige /
28 etz /
29 Tsalai /
30 Tsalal /
3 .
31 n309aNHINE /
32 Tsalal /
33 #INTZUNN PC 200 -7 /
34 quansesguin /
-
35 Fudo #10 /
~ v
36 Fude #03 /
-
37 Fudo #14 /
38 uiinlAs PC 200 - 14 /
39 wiguaaiied /
40 HusalaM105s /
Y
41 IR /
42 uiinlAs CAT 323 GC /
43 usinlas /
44 fo8n9 /
45 Fude /
46 Han /
47 Hanszunn /
48 Fude /
49 Fude /
50 wilguanien /
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v W

udan1sd 14 Hgunew w.a. 2565 (11e)

ey ¥o-ana M arehameTagivmd | X -ray don | asom31dGu | asaennuglen | asrensiliiniile SuFuam

1 fsamaitaly / / /
2 §3M3 / /

3 iefloumie / / /
4 [ -~ / /

5 10 dovhenila #07 / / /
6 10 demeniln #08 / / /
7 #0819 VOLVO 120 F / / /
8 umsAIAe3 D2 / / /
9 MavoNTge / / /
10 -~ / / / / /
1 Tsalsi / / / / /
12 fusodaingiu/ Fusen / / /
13 o -~ / / / / /
14 @uamémgum / / /
15 Tsala / / / / /
16 Tsalal / / / / /
17 uiinlAs CAT 312 C / / /
18 50309Ans / / /
19 ufinlns VOLVO 210 / / /
20 P -~ / / / / /
21 Traventige / /

22 Padouting / / /
23 o T — / / / / /
24 uiinlns PC 200 - 13 / /

25 JERYLY / / / /

26 10 devhenila #01 / / /
27 Praveutige / /

28 Padouting / /

29 JERYLY / / / /

30 Tsalal / / / / /
31 T~ / / / / /
32 Tsalal / / / /

33 12IN32UNN PC 200 - 7 / / /
34 @zsana“éaaguﬁ] / / /
35 Fude #10 / / /
36 Fudoe #03 / / /
37 Fude #14 / / /
38 uiinlns PC 200 - 14 / / /
39 T / /
40 WusalaM105S / /
41 Tnthau / / /
42 uiinlns CAT 323 GC / / /
43 uiinlns / /
44 doena / /
45 Fude / / /
46 e / / /
47 FInszunn / /
48 fude / /
49 Fuae / /
50 aflevandien / /
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1TASINISTHAUDIVUARIBUTU Usen1uUnsi 32303/16435
YBIUSEN IMUNANNUNBUYY 3109 (USEM 1A Tulle 30R SUd9n1svinmiiioauns)

M3EITIRANINLATEEN-FnY wazAUAATUIBIUSTTUREN I ImElewaslasansvimilewiiaws
BUdu Usemudngil 32303/16435 veeuden Ingndnfueidudu S1dn (U3 1 luds drda Furaenisi
witosns) vinaldasseuiiufilasenis $1uau 4 vt 18un vl 2 trumiions v 3 Srulnsom i 4
Truwusiun uazmyil 14 truaneny seninatudl 21-24 nuanius 2566 lngAnaingnsnisAuInYeINgy
987190050 15V0INILS L (Yamane, Taro Statistics : An Introductory Analysis. 3™ Tokyo : Harper
International Edition, 1973) 18az18eauansfisnz1eil 1

M15°99 1 $1IUNTEITIENLATEEA-FIAL wazauAnLiuYeIUsTYITY

Uszaauniin1sasaa
. . - FUIUVAIATIUNMNAY | FuuLUUFaUAIY
GRlb) finua nyjtinu .
(va9) (yn)
i 2 thumileaws 677 134
. , it 3 Uulnsau 384 76
yupath YNGR e -
il 4 Urusuuiun 464 91
i 14 Yruanery 100 20
394 1,625 321

fian : ¥ svuvadnvnansnzifou drdnudmsnismadeu nsunisunases (https:/stat.bora.dopa.go.th/stat/statnew/statINTERNET/), 2566
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aiuiiisenisinduionssuveuden
unansgnuiudsnseunlasululagiu

nmsdunwaidunuutadgynu (Accidental Sampling) ﬂiamqmﬁuﬁ 4 vigfUnu Tnevhnisdrsaieau
321 Hves wansseTerythulazsnuuuuasuamidnihdanisa 1 lgliBnsdunivaluszneuduuuy
dsnanuAniuresimihafiFeuviefunuaiisouioglneseulasenisy fansfadendioiaszuns
Tgnann13gudiee193s Simple Random Sampling
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a1n30a3UNaN13dTIIANUARLIY S1882BERRIANT1eT 2

NAN1981979 573
s10azdun iyt 2 trumiloaus vy 3 Tlnsew gl 4 Truwusiud vyt 14 truaneny U Sovay
319U 134 ¥a | Fowaz 100 | w76 ¥ | Jowar 100 | w91 ¥a | Fowaz 100 | IwIuw20%Yn | Fowar 100 321 Yn 100
1. anminlunedena-lAsugia
1.1 e
- ¥y 49 36.57 32 42.11 43 47.25 13 65.00 137 42.68
- WZ@Q 85 63.43 a4 57.89 48 52.75 7 35.00 184 57.32
1.2 9y
- tlowndn 20 ¥ 0 0.00 2 263 2 2.20 0 0.00 a 1.25
-21-309 27 20.15 9 11.84 9 9.89 1 5.00 46 14.33
-31-409 13 9.70 6 7.89 5 5.49 0 0.00 24 7.48
-41-50 9 42 31.34 26 34.21 38 41.76 11 55.00 117 36.45
-51-60 ¥ 37 27.61 19 25.00 21 23.08 5 25.00 82 25.55
-31nn 60 U 15 11.19 14 18.42 16 17.58 3 15.00 48 14.95
1.3 nsAne
- lilshSeunidsde 2 1.49 1 1.32 0 0.00 0 0.00 3 0.93
- Usgaufnw 5 3.73 3 3.95 2 2.20 2 10.00 12 3.74
- Tseudnw 86 64.18 51 67.11 60 65.93 14 70.00 211 65.73
- 91%7fnY 28 20.90 13 17.11 11 12.09 3 15.00 55 17.13
- Sayaywistald 13 9.70 8 10.53 18 19.78 1 5.00 40 12.46
2. aUNBATIUATD
2.1 Tuseudiehusnvhwasndnluaseuafaillas
Buthevsalil
-laidl 96 71.64 52 68.42 70 76.92 13 65.00 231 71.96
-4 38 28.36 24 31.58 21 23.08 7 35.00 90 28.04




M15197 2 HANTTANTINANUAAIUYIYUTY

Wan15e1399 et
EACGETGLTY gt 2 Uruwmdieaus gt 3 Yrulnsew gt 4 Trurwuaiud vyl 14 Truanenu 31U Sovaz
31U 134 ya | Fowas 100 | w76 ¥a | Fewaz 100 | d1wau 91 ¥a | Sewar 100 | d1udu 20 ¥a | Sewaz 100 | 321 %y 100
2.2 iil Bulsaeglsvosiian
- szuumaiiumela 7 18.42 3 12.50 4 19.05 2 28.57 16 17.78
- SEUUMLAUBIMNS 1 2.63 1 4.17 2 9.52 0 0.00 4 4.44
- sswﬂﬁmlﬁa 1 2.63 2 8.33 4 19.05 0 0.00 7 7.78
- Tsplmidsuaz fiusise 24 63.16 10 41.67 8 38.10 4 57.14 a6 51.11
- Tsaiteaifuyy/en/dtu 3 7.89 5 20.83 3 14.29 0 0.00 11 12.22
AU 2 5.26 3 12.50 0 0.00 1 14.29 6 6.67
2.3 Bnsinwiivesiigasleiianisiute
- Udeglvimneias 1 2.63 1 4.17 1 4.76 0 0.00 3 3.33
- ??amﬁu 5 13.16 2 8.33 6 28.57 1 14.29 14 15.56
- Wanilewds 2 5.26 3 12.50 4 19.05 1 14.29 10 11.11
- lupddinAsameuiaientu 4 10.53 6 25.00 2 9.52 1 14.29 13 14.44
- TUlssweunavessy 26 68.42 12 50.00 8 38.10 a 57.14 50 55.56
2.4 wisnhiluesaiZeu
- 1315&14 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
- 57mma 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
s 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
- ‘ﬁl@ﬁWUiiTﬂﬁﬂ/ﬁﬂUﬁV]ﬂﬁq 134 100.00 76 100.00 91 100.00 20 100.00 321 100.00
2.5 YymideatuhiluasiZou
- Lidi 133 99.25 74 97.37 89 97.80 17 85.00 313 97.51
- ﬁuﬂmﬁmwa 0 0.00 2 2.63 1 1.10 3 15.00 6 1.87
- ﬁlmﬁm 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
- ﬁlﬂiu 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
- hnifd/ndu 1 0.75 0 0.00 1 1.10 0 0.00 2 0.62




M15197 2 HANTTANTINANUAAIUYIYUTY

NaN1981523 T
EREGHGLTY gt 2 truwmiloaus gl 3 Silnsow gl 4 trurwusiun gl 14 Truaney 1Y Souay
U 134 ¥ | Sewaz 100 | Iwau 76 ¥ | Fowaz 100 | Fwau 9l ya | Fewaz 100 | 1w 20%Yn | Sewas 100 321 9 100
2.6 uwidunldlunsiZou
- ’EWJU 1 0.75 2 2.63 2 2.20 1 5.00 6 1.87
- fﬂmma 18 13.43 20 26.32 27 29.67 4 20.00 69 21.50
- ﬁqﬂizﬂ’] 109 81.34 52 68.42 59 64.84 15 75.00 235 73.21
- ‘Tz’aﬁj’qUﬁﬂ‘U?("l/iﬂUﬁV,!ﬂﬁq 6 4.48 2 2.63 3 3.30 0 0.00 11 3.43
2.7 gmideruiildluadadou
- aid] 125 93.28 67 88.16 73 80.22 19 95.00 284 88.47
- hlsiiigewe 6 4.48 4 5.26 16 17.58 1 5.00 27 8.41
- ﬁﬂLf’dﬁﬂJ 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
-ty 2 1.49 3 3.95 2 2.20 0 0.00 7 218
- vhiid/nau 1 0.75 2 2.63 0 0.00 0 0.00 3 0.93
3. anudaiufiddenisanfiuianisvas
Tasans
3.1 vnunsuietunsimiiesusves
TAssnsusel
- 31U 134 100.00 76 100.00 91 100.00 20 100.00 321 100.00
- lainsu 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
3.2 MuAnnMsimileausinatnuiinas
pg1als
- Miﬁﬁﬁ"\]a‘ﬁu 21 15.67 12 15.79 11 12.09 1 5.00 45 14.02
- ﬁ%’mQWUIﬁﬁ’UU?%%WTUIUﬁaﬁau 46 34.33 18 23.68 23 25.27 4 20.00 91 28.35
- syuuammsyUlnaluifesiuity q 2.99 0 0.00 0 0.00 1 5.00 5 1.56
- lluamsuAniiiv 63 47.01 46 60.53 57 62.64 14 70.00 180 56.07
- Su;] ............................ 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
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NaN15E1529 Eett
eaziden gl 2 Sruwdleaus gt 3 thulnse iyl 4 ruwuaiud vyl 14 Sruanenu U Jouay
19U 134 Yo | Fowaz 100 | 91w 76 ¥a | Sowar 100 | dwu 91 ¥a | Fewaz 100 | dwau 20 ¥a | Fewaz 100 321 Y 100
3.3 yhufahmaimilosustnaiuinade
atals
- ﬂ'guazaaﬂ 68 50.75 39 51.32 51 56.04 15 75.00 173 53.89
- @eaRssunu 52 38.81 22 28.95 28 30.77 3 15.00 105 32.71
- wseduauiiiou 14 10.45 15 19.74 12 13.19 2 10.00 43 13.40
- mIonewieiug 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
- M599195AATA 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
- 5uﬂ .......................... 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
4. wansznududwandoudildsulutlagy
4.1 Yagduhulasunansenuviselyl
-4 45 33.58 12 15.79 13 14.29 4 20.00 74 23.05
-aidl 89 66.42 64 84.21 78 85.71 16 80.00 247 76.95
4.2 HagtuinildFunansenuludedlatig
4.2.1 fuAzany
113595193
- oy 85 63.43 54 71.05 71 78.02 17 85.00 227 70.72
- Uunang 41 30.60 20 26.32 19 20.88 3 15.00 83 25.86
-47N 8 597 2 2.63 1 1.10 0 0.00 11 3.43
fanssuvaumilos
-ty 41 30.60 27 35.53 32 35.16 9 45.00 109 33.96
- Uunang 82 61.19 43 56.58 56 61.54 11 55.00 192 59.81
- 4N 11 8.21 6 7.89 3 3.30 0 0.00 20 6.23
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NaN1381529 et
EAUEEIGR gl 2 truwmileaus vy 3 Tlnsew gl 4 ruwusiud vyl 14 Yruanesy SRivel! Jouaz
31U 134 9 | Fewar 100 | Fwau 76 ¥a | Feway 100 | w91 ya | Feway 100 | dwau 20 ¥a | Sewar 100 | 321 YA 100
fianssuvasgavy
- oy 79 58.96 46 60.53 53 58.24 12 60.00 190 59.19
- Uunand 51 38.06 27 35.53 37 40.66 7 35.00 122 38.01
- 4N 4 2.99 3 3.95 1 1.10 1 5.00 9 2.80
4.2.2 \Feefasunau
113595193
- tlog 91 67.91 58 76.32 48 52.75 17 85.00 214 66.67
- Uunang 38 28.36 17 22.37 38 41.76 2 10.00 95 29.60
-4nn 5 3.73 1 1.32 5 5.49 1 5.00 12 3.74
Nanssuvasmilos
- oy 92 68.66 45 59.21 57 62.64 14 70.00 208 64.80
- Uunang 36 26.87 28 36.84 29 31.87 5 25.00 98 30.53
- N 6 4.48 3 3.95 5 5.49 1 5.00 15 4.67
fianssuvayavY
- oy 72 53.73 51 67.11 61 67.03 15 75.00 199 61.99
- Uunang 43 32.09 20 26.32 27 29.67 4 20.00 94 29.28
- 4N 19 14.18 5 6.58 3 3.30 1 5.00 28 8.72
4.2.3 wssduaziiiou

11399193
- oy 41 30.60 19 25.00 31 34.07 5 25.00 96 29.91
- Uunan 74 55.22 54 71.05 49 53.85 14 70.00 191 59.50
- 4N 19 14.18 3 3.95 11 12.09 1 5.00 34 10.59
nanssuvasmiles
- tloy 87 64.93 49 64.47 56 61.54 16 80.00 208 64.80
- Yunana 33 24.63 25 32.89 27 29.67 4 20.00 89 271.73
- N 14 10.45 2 2.63 8 8.79 0 0.00 24 7.48
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NaN15E159 bt
ERCCEGED vyl 2 thuwmiloans gt 3 thulvsow gt 4 Srurwiud gl 14 Yruaneru 1w Souaz
U 134 9 | Fewaz 100 | 99U 76 Yn | Fowar 100 | dwu 91 ya | Fewar 100 | dwau 20 yn | Sewaz 100 321 9 100
fanssuvaysIvY
- tloy 78 58.21 53 69.74 56 61.54 17 85.00 204 63.55
- Junan 41 30.60 21 27.63 26 28.57 2 10.00 90 28.04
-dnn 15 11.19 2 2.63 9 9.89 1 5.00 27 8.41
4.3 vihwitusevielisonmsimilows
- i 78 58.21 55 72.37 59 64.84 17 85.00 209 65.11
- lalvhusig 56 41.79 21 27.63 32 35.16 3 15.00 112 34.89
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-21-30 ¥ 46 14.33
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UaEN Tud 1IBUBIdeSy rouBaaUr S
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

Address
Sampling By
Station

: U5 Inendndusigudy 1709 @) U5 e ludls §rfa Sudem) TassnsvinuiioaseliausBudy

Usenudng 32303/16435

s fuavjavas Sunouuaath S iaumsaissd Report No. : M660161
: Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 21-24 February 2023
s Unusegslndifadasinmedniinmiie Sampling Method : High Volume Air Sampler

{UTM 47P 685260 E, 1764580 N.)

Data Provided by Laboratory

Sample No. 1 M660161/1 Received Date  : 27 February 2023
Sample Type : Aluussenaialy (Ambient) Analytical Date  : 27 February-8 March 2023
Report Date : 8 March 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Pararmeter Sampling Date Analytical Method Resul1; Standarjl 0
(rmg/m) (mg/m")
21-22/02/2023 US.EPA 40 CFR 50, Appendix B 0.066
Total Suspended Particulate (TSF) 22-23/02/2023 US.EPA 40 CFR 50, Appendix B 0.053' 0.330
 23-20/02/2023 US.EPA 40 CFR 50, Appendix B 0.060
21-22/02/2023 US.EPA 40 CFR 50, Appendix J 0.030
Particutate Matter (PM-10) 22-23/02/2023 USEPA 40 CFR 50, Appendix ) | 0025 | 0120
23—_2_4-/622023 US‘EPA-&J CFR 50, A;-:;p;endix J 1 062_8 B

Note: " Ussmannznssunsianiadosuviannd adudl 24 twe. 2547 das dvumnespiuamnmenmaluvsssmalagialy
Uspmelumvfiaempune iy 121 soufiey 104 1 Useme o Su¥t 9 donau e 25647
Total Suspended Particulate (TSF) : fuazsasutvaoy s 1w&y 24 ol
Particulate Matter (PM-10) : duszassunmidnn 10 lurseu wady 26 Filus

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) 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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uSuh Tud 1BUBITeS> RouBalaUr 910
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

Address
Sampling By
Station

: U3 Ingrdadnsiguty $ife @wvw) (W3en w Lauil 150 Sutem) TessmsvihmiiasusuiinnsBuda

Uszyuting 32303/16435

s fuavjanes dunonusan Javiauatarssd Report No. : M660161
: Sampling Tearn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 21-24 February 2023
s tusgslndifadlasanimeiuiiansiusendeaviie  Sampling Method : High Volume Air Sampler

{UTM 47P 687229 E, 1764612 N.)

Data Provided by Laboratory

Sample No. : M660161/2 Received Date  : 27 February 2023
Sample Type - eluusIEInAialy (Ambient) Analytical Date  : 27 February-8 March 2023
Report Date : 8 March 2023
Maodel of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Resulz Standar;l !
{mg/m°) (mg/m-)
21-22/02/2023 US.EPA 40 CFR 50, Appendix B 0.028
Total Suspended Particulate (TSP) | 22-23/02/2023 US.EPA 40 CFR 50, Appendix B 0033 | 0330
| 2324/02/2023 US.EPA 40 CFR 50, Appendix B 0.025
21-22/02/2023 US.EPA 40 CFR 50, Appendix J 0.014
Particulate Matter (PM-10) 22-73/02/2023 | USEPA40CFR 50, Appendix) | 0015 |  0.120
| 23.26/02/2023 US.EPA 40 CFR 50, Appendix J | 0011

Note: ! Usemmraignsaunsiauindosuviendi aduf 24 (wa. 2507) das dussnasgumamuaimatuussemelaeioly
Usemalumufiaayune 16u 121 sevfivew 104 ¢ Usenid o Fuil 9 Awnen w2547
Total Suspended Particulate (TSP) : duasossuumuasssast wie 24 il
Particulate Matter (PM-10) : Juaveesiunadinnit 10 luaseu 1ade 24 Falk

Reviewed signatory Approved signatory

OO e B e e S e e e 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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usun Tud ISUSIGeSe PoUBANAUN TIria
MINE ENGINEERING CONSULTANT CO_LTD.

ANALYSIS REPORT

Data Provided by Custorner
Custorner Name : USHW ner@ndausidudy $1de o) Ui e lulls $1ds Fudem) Tesesminuilowssiiausdudu
Ysyvulng 32303/16435

Address s shvarned Sunowupait Smiauasaissn Report No. : M660161
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 21-24 February 2023
Station s Uusgsindifsalasanivneduiiang fusen Sampling Method : High Volume Air Sampler

{UTM 47P 685694 E, 1763328 N.)
Data Provided by Laboratory

Sample No. : M660161/3 Received Date  : 27 February 2023
Sample Type : pelyussenmetaly {(Ambient) Analytical Date  : 27 February-8 March 2023
Report Date : 8 March 2023
Model of Equipment ; TISH Model of Traceability : TE-50254/2262
Certified Date : 5 Decernber 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method (i:j‘;:z) St:;?::)n
21-22/02/2023 US.EPA 40 CFR 50, Appendix B 0.043
Total Suspended Particutate (TSP) 22-23/02/2023 US.EPA 40 CFR 50, Appendix B 0.039 0.330
23-24/02/2023 US.EPA 40 CFR 50, Appendix B 0.036
21-22/02/2023 US.EPA 40 CFR 50, Appendix J 6.020
Particulate Matter (PM-10) | 2223022023 | USEPAMOCFRS0, AppendixJ | 0018 | 0120
| 23-26/02/2023 | USEPA 40 CFR50, Appendix) | 0016

Note: " Ustmidmmiznssuntsfawandenwiend adufl 24 ea. 2547) See dvumnesgusanmenmaluusssmalaeiily
Vismalumvfaamuuny @ 121 saufivms 108 3 Ussmd o Sufl 9 Rnnau wa, 2547
Total Suspended Particulate (TSP) : duavaaanriuaessm i 24 Falus
Particulate Matter (PM-10) : duazeasnunsdnnin 10 Tuaseu 1dy 24 Falue

Reviewed signatory Approved signatory
P it S B L R, S I e B T S T e Ty L R el SO S i AT it L S S A i 0 e U N A WIS A SN e
Reported results refer to submitted sampie(s) only. 3/4

Do net 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 : US#W nendasausidudu $ia Gmo) uSd e Tuils S0 Sudhe) Tasamsvihwiliosuswiiaustudu
Usenmulng 32303/16435

Address : fuavivias Sunauuea Jmiauasassd Report No. : M660161
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 21-24 February 2023
Station s Ivhnanunsu Gavusan ) Sampling Method : High Volume Air Sampter

(UTM 47P 686172 E, 1762682 N.)
Data Provided by Laboratory

Sample No. : M660161/4 Received Date  : 27 February 2023
Sample Type s omaluusseniaialy (Ambient) Analyticel Date  : 27 February-8 March 2023
Report Date : 8 March 2023
Model of Equipment : TISH Madel of Traceability : TE-5025A/2262
Certified Date : 5 Decemnber 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method ReSUlta Standargl !
(meg/m’) (rng/m)
21-22/02/2023 US.EPA 40 CFR 50, Appendix 8 0.041
Total Suspended Partictate (TSP) |  22-23/02/2025 |  US.EPA 40 CFR 50, Appendix B 0043 | 0330
23-20/02/2023 | US.EPA 40 CFR 50, Appendix 8 0.047
21-22/02/2023 US.EPA &0 CFR 50, Appendix J 0.019
Particulate Matter (PM-10) 2223/02/2023 | USEPA40 CFRS0, Appendix) | 0022 0.120
 23.24/02/2025 | USEPA40 CFRSD, Appendix) | 0024

Note: ! Usznimnznssinsdanandenusiond atufl 24 (ne. 2547) Baq fivumnesgruaamweimaluussamalaeialy
YszmalusiRasnguny i 121 asufiay 104 9 Ussne s Sufl 9 s w2547
Total Suspended Particulate (TSP) : duazastuviuasesm e 24 Falus
Particulate Matter (PM-10) : duazeesmnmidnnit 10 Tuaseu wd 24 F3lue

Reviewed signatory Approved signatory
B ey i e T s e S S o B T S e e Tl A e s S P E e T TV O e L e O S N Y i i A e i R T s A T e |
Reported results refer to submitted sample{s} only. 4/4

Do not copy partial of this analysis report without official approvat,
MEC-FM-25 Rev.05 03-01-2566
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MINE ENGINEERING COMNSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
: USen Tnendedasiaudy 4100 @weu) (U39 1@ luils 910 Suge) Tassmsvinmilswselinusgiudu
Usznrudng 32303/16435

Customer Name

Address s uavjviet dunavusat davaunsaisid Report No. : M660161
Sampling By : Sampling Tearn of Mine Engineering Consultant Co.Ltd. Sampling Date  : 21-24 February 2023
Station : U sinalfgslasantsneidinee uaon Sampling Method : Anemometer

(UTM 47P 685694 E, 1763328 N.)
Data Provided by Laboratory

Sample No. : M660161/5 Received Date  : 27 February 2023
Sample Type : raHuaiirmaay (Wind Speed) Report Date : 8 March 2023
Result
Time 21-22 February 2023 22-23 February 2023 23-24 February 2023
V\ﬁnaisp)eed Direction Mn(:jgeed Direction VWn(crinf}sp)eed Direction

14.00-15.00 1.5 N 1.1 NE 0.9 ENE
15.00-16.00 1.0 N 0.8 NE 2.2 ENE
16.00-17.00 1.0 NNE 0.5 N 0.6 ENE
17.00-18.00 1.1 ENE 0.7 N N/A N/A
18.00-19.00 08 NNE 1.0 N N/A N/A
19.00-20.00 N/A N/A 0.6 N N/A N/A
20.00-21.00 N/A N/A N/A N/A N/A N/A
21.00-22.00 N/A N/A N/A N/A N/A N/A
22.00-23.00 N/A N/A N/A N/A NZA N/A
23.00-00.00 N/A N/A N/A N/A N/A N/A
00.00-01.00 N/A N/A N/A N/A N/A N/A
01.00-02.00 N/A N/A N/A N/A N/A N/A
02.00-03.00 N/A N/A N/A N/A N/A N/A
03.00-04.00 N/A N/A N/A N/A N/A N/A
04.00-05.00 N/A N/A N/A N/A N/A N/A
05.00-06.00 N/A N/A N/A N/A N/A N/A
06.00-07.00 N/A N/A N/A N/A N/A N/A
07.00-08.00 N/A N/A 0.6 NNE N/A N/A
08.00-09.00 N/A N/A 0.6 NNE N/A N/A
09.00-10.00 N/A N/A N/A N/A 1.5 ENE
10.00-11.00 2.0 SE N/A N/A 0.7 NE
11.00-12.00 1.1 NNE N/A N/A 0.8 ENE
12.00-13.00 0.7 SE 1.0 NE 2.2 ENE
13.00-14.00 1.9 SE 0.5 NE 1.9 ENE

Note: N/A Wu1ei auaeu {Calm) feawind 0.4 m/s

Infer:  TievsavdulvgWaurndie : frasiuoondoaniianoulumairasiueen

pndaseaulug firvnd 0.4 m/s
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 1/2

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

MEC-Fh-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : US# Inendindaeidudy s1im o) W e lufls $1ia Sudiem) Tassnisvmiioawsetaustudu
Usenuding 32303/16435

Address s duavavas dunevuaath falauasarssd Report No. : M660161
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 21-24 February 2023
Station : g slndifedianinmeiuiiansiuoen Sampling Method : Anemometer

(UTM 47P 685694 E, 1763328 N.)
Data Provided by Laboratory

Sample Ne. : M660161/5 Received Date  : 27 February 2023
Sample Type : aruaaziidanisan (Wind Speed) Report Date : 8 March 2023
St haBo1815 Y =
T RGREA

DATA PEMGT:

Sean Date: 02D - 1400
End Date: 24027202 - 14.00

TOTALCOUHT: | CALN WAHDS:

Trhs &2.500
A5, YD SPEED:
048w
COLPAIY Ml -
MDDELER:

WIND SPEED

s
paTe:

i =120

B 20120 06032023

] ss0.82

[ se0-rm

[ Y- Y-

TR 0xp- 1m0

Caimy: B2.50%

soumt e PRDECTHO :

Reviewed signatory Approved signatory
e e e et e e e S e R e R e e

Reported results refer 1o subrnitted sample{s} only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-d5 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT GO..LTD.

ANALYSIS REPORT

Data Provided by Custorer
Custorner Name : uSwn TnandndnsiEudy drda vnew) @S wa luile 328 Sudes) TesansvhwmilswselinusBudu
Uszvulmg 32303/16435

Address : vavives unenusith Sumdauasassd Report No. : M660161
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 21-24 February 2023
Station : tusregsindideslasanmsvnsuiiawmile Sampling Method : Sound Level Meter

(UTM 47P 685260 E, 1764580 N.}
Data Provided by Laboratory

Sampie No. : M660161/6 Received Date  : 27 February 2023
Sample Type  : seduldsd (Sound Level) Report Date : 8 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/02040047
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 21-22 February 2023 22-23 February 2023 23-24 February 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
15.00-16.00 67.6 96.1 66.3 1074 65.2 104.3
16.00-17.00 64.0 91.1 63.2 87.7 62.4 854
17.00-18.00 61.5 83.1 62.0 g§7.9 61.3 81.8
18.00-19.00 60.5 75.6 675 98.8 63.9 84.7
19.00-20.00 60.3 70.6 61.3 834 60.8 73.7
20.00-21.00 60.2 63.9 62.6 90.5 61.5 76.5
21.00-22.00 60.4 62.5 64.0 92.1 62.3 iz
22.00-23.00 60.5 62.3 62.5 72.1 61.7 67.2
23.00-00.00 60.8 62.2 62.0 8040 61.5 79.1
00.00-01.00 61.0 78.2 61.2 68.1 61.1 66.1
01.00-02.00 61.0 64.1 62.6 65.1 61.2 67.4
02.00-03.00 59.7 69.7 64.1 74.4 62.0 73.2
03.00-04.00 59.8 720 53.5 70.1 56.7 T71.1
04.00-05.00 61.1 4.8 517 75.2 594 75.0
05.00-06.00 62.8 84.3 58.8 821 60.8 83z
06.00-07.00 64.8 93.7 60.6 g9.2 62.7 91.5
07.00-08.00 64.2 85.9 59.0 B1.5 61.6 83.7
08.00-09.00 63.0 88.1 59.1 87.8 61.1 88.0
09.00-10.00 62.2 79.6 58.8 78.5 60.5 79.1
10.00-11.00 614 80.9 554 75.1 58.4 78.0
11.00-12.00 62.8 91.6 590 87.8 60.9 89.7
12.00-13.00 60.7 71.2 61.6 79.8 61.2 755
13.00-14.00 60.0 101.9 61.4 928 60.7 1024
14.00-15.00 61.2 109.6 69.4 102.9 60.3 106.3
Average 24 hrs. 62.2 - 62.8 - 61.5 -
Maximum - 109.6 - 1074 - 106.3
Standard” T0.0 115.0 T70.0 115.0 70.0 115.0

Note : ¥ UssmdnnznssunsAunndounisnd adudl 15 (e, 2540} 1509 Avuauwsgwssdudasingvialy

Reviewed signatory Approved signatory

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

ANALYSIS REPORT

Data Provided by Customer
Custorner Name  : US¥w TnenAndamaudy s @mow) (Se 1a ludls d1dm Sudaem) Tessnsvihmiloawsslinusbudy
Usenmudng 32303/16435

Address s dumjaes Sunavusel fwiauaTadsid Report No. : M660161
Sampling By : Sampling Team of Mine Engineering Consultant Co.,ttd. Sampling Date  : 21-24 February 2023
Station s tusmwgsindifedasinismeiuiianefueandioanile  Sampling Method 5 Sound Level Meter

(UTM 47P 687229 E, 1764612 N.)
Data Provided by Laboratory

Sarnple No. : M660161/7 Received Date  : 27 February 2023
Sample Type  : Fzaiuiden (Sound Level) Report Date : 8 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
Measurernent of Reading (dB(A}) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 21-22 February 2023 22-23 February 2023 23-24 February 2023
Leqg 24 hrs. Lrnax Leq 24 hrs. Lrnax Leq 24 hrs. Lmax
13.00-14.00 6d.1 1016 68.7 104.6 60.5 77.8
14.00-15.00 55.8 818 59.% 96.8 55.9 76.3
15.00-16.00 69.9 96.9 63.4 98.7 53.7 75.6
16.00-17.00 54.0 754 62.8 4.9 53.0 76.1
17.00-18.00 54.8 79.0 496 754 51.1 76.9
18.00-19.00 52.9 76.7 45.0 63.7 50.8 72.0
19.00-20.00 52.5 73.9 53.2 99.2 49.1 62.0
20.00-21.00 52.4 76.1 49.3 76.9 49.6 67.0
21.00-22.00 52.4 74.8 40.5 62.9 623 96.5
22.00-23.00 54.4 74.7 430 69.9 a9.5 61.9
23.00-00.00 51.0 68.7 44.3 76.2 48.9 60.6
00.00-01.00 524 70.0 56.0 101.0 49.0 57.2
01.00-02.00 511 63.8 61.8 97.0 49.3 597
02.00-03.00 51.2 62.1 40.1 66.2 63.9 904
03.00-04.00 53.8 91.6 55.6 100.0 53.3 80.3
04.00-05.00 56.2 78.7 62.8 97.2 570 78.2
05.00-06.00 62.3 98.1 716 91.1 61.9 86.8
06.00-07.00 56.5 80.5 60.9 82.5 61.1 82.3
07.00-08.00 59.9 1.3 59.2 85.2 576 764
08.00-09.00 58.5 82.6 534 774 54.9 78.6
09.00-10.00 57.7 74.4 56.9 94.1 54.9 83.3
10.00-11.00 584 84.9 56.1 82.2 56.2 76.9
11.00-12.00 56.2 716 55.0 759 64.3 90.9
12.00-13.00 73.5 105.9 54.5 §4.3 61.6 94.5
Average 24 hrs, 62.6 - 62.2 - 58.3 -
Maxirmum - 105.9 - 104.6 - 96.5
Standard” 70.0 115.0 T0.0 115.0 70.0 115.0

Note: ? Uszmmagiznssumisiwisdosusisnd adufl 15 (na. 2540) Sas sy ssauidaslauialy

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.
MECFM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Custormner
Customer Name  : USW Tnesdafamigudn $aia winsw) U5Ew w ladis §1i Fudaem) Tasemsvinuiioustlinusdudy
Usynmuing 32303/16435

Address s fuavimes dunevueth fminuntdnsid Report No. : M660161
Sampling By : Samnpling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 2t-24 February 2023
Station s Urusmegslndifesdasantniiuiiaay Tuson Sampling Method ; Sound Level Meter

(UTM d7P 685694 E, 1763328 N.)
Data Provided by Laboratory

Sample No. : M660161/8 Received Date  : 27 February 2023
Sample Type : Jududst (Sound Level) Report Date : 8 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 21-22 February 2023 22-23 February 2023 23-24 February 2023
Leq 24 hrs, Lrmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
14.00-15.00 553 84.6 61.8 83.2 54.5 80.3
15.00-16.00 64.2 874 62.8 72.6 58.6 853
16.00-17.00 56.7 79.2 62.2 8l.6 60.9 78.3
17.00-18.00 54.7 75.8 64.7 95.2 51.6 76.3
18.00-19.00 52.2 71.0 61.7 754 52.8 76.5
19.00-20.00 54.6 86.0 623 9.4 60.4 73.7
20.00-21.00 51.5 828 62.4 70.7 64.5 83.0
21.00-22.00 577 829 62.5 74.9 64.8 774
22.00-23.00 50.7 59.4 58.0 79.4 59.1 79.3
23.00-00.00 514 2.1 58.2 618 46.4 65.7
00.00-01.00 51.0 74.7 58.6 61.2 47.7 70.4
01.00-02.00 510 56.1 58.8 75.2 49,2 735
02.00-03.00 51.2 68.1 57.4 72.4 51.0 74.2
03.00-04.00 53.0 723 60.6 84.0 61.1 822
04.00-05.00 60.9 93.7 59.3 84.2 61.2 21.3
05.00-06.00 65.0 80.9 66.5 81.0 57.3 778
06.00-07.00 57.3 81.6 67.6 835 554 797
07.00-08.00 57.1 79.9 68.1 82.6 58.0 77.3
08.00-09.00 56.8 79.4 71.2 99.3 518 715
09.00-10.00 588 81.6 68.6 95.6 52.2 78.1
10.00-11.00 56.4 81.2 67.5 100.9 55.5 73.9
11.00-12.00 54.2 75.3 57.8 95.2 629 107.8
12.00-13.00 60.0 106.5 65.7 99.0 57.8 20.0
13.00-14.00 59.8 103.0 55.8 76.9 58.2 818
Average 24 hrs, 58.1 - 64.5 - 58.9 -
Maximum - 106.5 - 100.9 - 107.8
Standard” T0.0 115.0 T0.0 115.0 70.0 115.0

Note: © Uszmanmznssumsdanndouuvieni adudl 15 tna. 2540) Bas fmumnasgpuseiudsdtantaly

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 3/4
Do not copy partial of this analysis report without official approvat,
MEC-FM-45 Rev.05 03-01-2566


Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle


uSEN T IBUBIteSo AouBaICUR $IA0
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : U3 nendnsiusdudy 400 @miow (U3on w luils 9100 5u9e) Tesansviwmilosssiiawsdudu
Ussnrudng 32303/16435

Address s fuaangs dnnenued Javiauasarsn Report No. : M660161
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 21-24 February 2023
Station : Favanenunsu avueaund) Sampling Method : Sound Level Meter

(UTM 47P 686172 E, 1762682 N.)
Data Provided by Laboratory

Sample No. : M660161/9 Received Date  : 27 February 2023
Sample Type : seduidias (Sound Level) Report Date : 8 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/02040047
Reference of level (dB{A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurermnent of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No ; C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 21-22 February 2023 22-23 February 2023 23-24 February 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leqg 24 hrs. Lmax
10.00-11.00 537 78.0 62.5 86.7 53.0 72.2
11.00-12.00 545 775 53.0 70.6 52.8 794
12.00-13.00 564 76.8 54.4 76.3 54.2 82.0
13.00-14.00 45.0 67.3 60.9 93.8 50.7 72.2
14.00-15.00 517 77.8 65.9 820 48.8 76.1
15.00-16.00 56.0 83.2 491 720 49.0 74.4
16.00-17.C0 504 76.4 50.2 80.9 49.3 66.5
17.060-18.00 47.9 70.7 49.4 75.5 43.9 67.2
18.00-19.00 53.7 81.5 47.5 74.2 43.6 70.8
19.00-20.00 48.4 69.1 44.1 64.6 48.8 52.5
20.00-21.00 478 53.6 46.1 717 50.2 58.0
21.00-22.00 52.0 75.2 46.3 6%9.5 49.8 55.0
22.00-23.00 48.7 55.2 53.1 81.3 49.9 52.7
23.00-00.00 50.1 587 44.2 53.8 49.9 53.2
00.00-01.00 51.1 744 45.2 51.% 49.2 57.3
01.00-02.00 53.3 79.2 48.8 74.1 56.6 847
02.00-03.00 62.1 953 594 94.2 54.3 79.8
03.00-04.00 57.1 84.8 60.6 93.0 54.1 74.5
04.00-05.00 59.4 §9.8 654 93.1 59.7 20.8
05.00-06.00 592 90.7 60.1 90.8 571 85.9
06.00-07.00 53.2 it.2 61.0 94.5 523 78.2
07.00-08.00 50.6 760 539 80.4 50.2 74.9
08.00-09.00 49.6 72.0 50.7 777 531 7d.1
09.00-10.00 48.7 69.1 57.5 79.1 628 89.5
Average 24 hrs. 54.7 - 58.5 - 543 -
Maxirmurn - 95.3 - 26.7 2 90.8
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

o

Note: P UssnmimannsaumsBundonuiend atufl 15 (e, 2540) Fos rmmsunssgrusedudsdacialy

Reviewed signatory Approved signatory

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

ANALYSIS REPORT

Data Provided by Custorner
Customer Name  : U39 Inendnsinuwitudu d1ds oy 39w 1w luils 320 5ute) Tasanisimisansatisusdudn
Usenrudng 32303/16435

Address : fuaaee dunsvusey Saiaunsanssd Report No. : M660161
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 22 February 2023
Station : goulladusenmugng (UTM 47P 685291 E, 1763614 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample No. : M660161/10 Received Date  : 27 February 2023
Sample Type - e uduasiiou Wibration) Report Date : 8 March 2023
Resutt
Parameter
TRANSVERSE VERTICAL LONGITUDINAL

Frequency (Hz) N/A N/A N/A

Peak Particle Velocity (mm/sec) <(.130 <(.130 <0.130

Peak Displacement (mm) 0.000 0.000 0.000

Standard”
Peak Particle Velocity (mm/sec) - - -
Peak Displacement {mm) - - -

1 ar - . a N o : a
Note - i U‘izﬂ’lﬂﬂiz“ﬂ'j'}\‘m'a'ﬂﬂ’lﬂiﬁﬁiu‘ll"lml,asaxm'mﬁﬂu il ﬂ’]ﬁum‘]ﬂ‘iﬁ’luﬂ‘mﬁuizﬂﬂI.aENuﬂzﬁT‘Iua"i.lask\*‘lﬂu‘ﬂnﬂ’l‘iﬁﬂmﬂmﬁu
= - ' al A o ar
ﬂ“u\'ﬂui’lﬂﬂﬂa’lulﬂﬂm 1Ay 122 moun 125 1 53749 29 5Wnau 2548

N/A munaitla Frequency < 1 Hz, Velocity <0.130 mmy/sec uag Displacement < 0 mm

varssdimuiias 16,41 u.

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/3
Do not copy partial of this analysis repert without official approval.
MEC-FM-15 Rev.05 03-01-2566
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Data Provided by Customer
Customer Name

Usenuing 32303/16435
Address
Sampling By
Station
Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

usen Tuu 1IBUSIdeSY PeUBaIUN Tria
MINE ENGINEERING COMSULTANT CO.LTD.

s iuavimea guneuueatn Sardnupsalssd
: Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date
s Uustegsindidgalasanisnsmiany Tusen (UTM 47P 685694 E, 1763328 N.)

ANALYSIS REPORT

Report No.

: M660161
: 22 February 2023

- U5 Tnendndnegudy $de @wow) U3ev @ luils $m Futm) lesansvdlowssliensBuda

Sample No. : M660161/11 Received Date  : 27 February 2023
Sample Type - anuduasiiou (Vibration) Report Date : 8 March 2023
Result
Parameter
TRANSVERSE VERTICAL LONGITUDINAL

Frequency (Hz) N/A N/A N/A

Peak Particle Velocity (mm/sec} <0.130 <0.130 <0.130

Peak Displacement (mm) 0.000 0.000 0.000

Standard”

Peak Particle Velocity {mm/sec) - - -

Peak Displacemnent {(mm) - - -
Note: " Ussmansewsaminenssssuuiuasieundon doa ﬁmummsgmaTuqmzﬁ'utﬁmuazﬂ'nnﬁ"uazL\'r'lauﬂ'mn‘l'sﬁﬂmﬁaqﬁu

Afailuseivangune @ 122 soudt 125 ¢ seiil 29 funeu 2548

N/& wanefie Frequency < 1 Hz, Velocity <0.130 mm/sec uag Displacement < 0 mm

asudawmiing 16.41 .

Reviewed signatory

Reported results refer to submitted sampleds) only.

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

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

Approved signatory
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uSun Twd 1I5udiGeso pouBaIaUr 170
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3t Tnandndasigudu shim ww) (Wi e lufle #9100 Sudem) Tasanmsvundioswsviiausdudu
Usynmuling 32303/16435

Address : fhwavimer Sunamiesth Smiunsaism Report No. : M660161
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 22 February 2023
Station s Uusegsinafedlasanimnsudietie (UTM 47P 685260 E, 1764580 N)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample No. : M660161/12 Received Date  : 27 February 2023
Sample Type - anuduaniiay (Vibration) Report Date : 8 March 2023
Parameter flesut
TRANSVERSE VERTICAL LONGITUDINAL

Frequency (Hz) N/A N/A N/A

Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130

Peak Displacement (mm) 0.000 0.000 0.000

Standard”
Peak Particle Velocity (mm/sec) - % -
Peak Displacerment (mm) - 2 -

ar - . w -l S e v - 3 -
Note : 7 ssmAnsEnTIMmMEREINTEs I naziunasy 99 n'i‘l’mﬂu'mii"l'uﬁ'JUP!U'izﬂ'ULgENLLEII’;ﬂ']"llla'uﬂﬁLﬂﬁu‘ﬂ’lﬂﬂ"ﬁﬂ’llﬁuaﬂﬁu
- ' al o mi a
ﬁﬁuw‘luﬂﬂﬂ%mqwnm 1@y 122 soun 125 9 839uv 29 sunay 2543

N/& wunefis Frequency < 1 Hz, Velocity <0.130 mm/sec uag Displacement < 0 mm
vasziamiies 16,41 v,

Reviewed signatory Approved signatory

Reponted results refer to submitted sample(s) only. 3/3
Do not copy partial of this analysis report without official approval.
MEC-Fit-45 Rev.05 03-01-2566
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Data Provided by Customer

u3uh Tud 1ISUdIdeSo POUBaIOUN THa
MINE ENGINEERING CONSULTANT CO..LTD.

NSC-TISI-TIS 17025

Testing 0623

ANALYSIS
REPORT

Customer Name  : U39W Tngr@nftusidudy $1i¥n @) (U599 1o Tuds $hde Sudhen) Tassnssiviiosusuiinussudy
UIsyuins 32303/16435

Address : Muavaviasy Snnauusels SmIAuATEITIA Report No. : M660161
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 24 February 2023
Station » WA UL (Sump) Sarmpling Method : Grab Sampting

(UTM 47P 685286 E, 1763389 N.)

Data Provided by Laboratory

Sample No. : M660161/13 Received Date  : 27 February 2023
Sample Type : ‘E’l (Water) Analytical Date  : 27 February-8 March 2023
Sample Appearance : 1 nznou lufindu Report Date : 8 March 2023
Pararneters Units Analytical Methods ? Results Standard ?

pH @ 25 °C - Electrometric Method (4500-H* B} 7.2 5.0-9.0

Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 2,082 -

Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 €) 1,684 -

Turbidity* NTU Nephelometric Method (2130 B) 11 -

Sulfate me/L Turbidimetric Method (4500- SO, E) 1,288 -

Note: Y Standard Methods fqr the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017. )
? UsmAraiznssumsdaandeuuisn® aduil 8 (. 2537) senmurriiluwsseiydiduaiunazinvaamwdunadouivienh
.4.2535 30 Avusasguaammiluwaniiadu ffunflunefianunem au 111 aouil 16 ¢ asiuil 20 nuawug 2537

WUszanfi 3)

* wmimagoudipguenvoutiensiuses ISO/IEC 17025 vewelfidnmestou

Reviewed signatory

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

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

Approved signatory

1/5
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Data Provided by Customer

usun Tuld BuSideso pouBalaur Trio
MINE ENGINEERING COMSULTANT CC.LTD.

NSC-TISI-TIS 17025

Testing 0623

ANALYSIS
REPORT

Customer Name  : U3W Inendasdueidudy $1in o) W39 e Tadie 3199 Sutaem) Tassnsvhuiloawsaiiousguds
Usypnudng 32303/16435

Address s Muavianes duneviuant JauiauasanTsa
Sampling By : Samplmg Team of Mine Engineering Consultant Co., Ltd.
Station - ihinauudnuraerusdeneulvatiuilasims

(UTM 47P 687280 E, 1764069 N.}

Data Provided by Laboratory

Report No.
Sampling Date
Sampling Method

1 M660161

: 24 February 2023

: Grab Sampling

Sample No. 1 M660161/14 Received Date  : 27 February 2023

Sample Type 1 {Water) Analytical Date  :-

Sample Appearance - Report Date : 8 March 2023

Parameters Units Analytical Methods ¥ Results Standard ?

pH @ 25 °C - Electrometric Method (4500-H B} il 5.0-9.0
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) o -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Methoed (2340 C) e -
Tuebidity* NTU Nephelometric Method {2130 B) * -
Sulfate me/L Turbidimetric Method {4500- SO E) il -

Note: Y Standard Methods for the Exarnination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.
2 'd'.i“'mnnm”n'i'iumiﬁm‘maammamm avuil 8 (W 2537) aanmum'm‘luw'iu‘sw'ucycymaatﬁ%uua.,'inmﬂmmwﬁaLL‘Jmaammwm
WA, 2535 50y mmmmmmuﬂmﬂ1wﬁ'ﬂutmmﬂ1mﬁu fuluswfsamngiunen b 111 moud 16 ¢ asTufl 24 AUNIUS 2537

Usuandt 3)

&
* ensvadsuiieguenveutioniziuses ISOAEC 17025 vesenjlfinmageu
» Bigunsadiusesldifemmiu

Reviewed signatory

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

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

Approved signatory

2/5
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Data Provided by Customer
Custormer Name

uaun Tud BUSIGeso rouBaIaLr dYria
MINE ENGINEERING CONSULTANT CO..LTD.

Ussulng 32303/16435

Address
Sampling By
Station

- fuaviaves Sunevuae’s Sauiaunsanise

: Sampling Teamn of Mine Engineering Consultant Co., Ltd.
Y om m ' as a 1Y) ] 4

s nihAuuInaeas risRenddvauAuiilasims

NSC-TISI-TIS

17025

Testing 0623

(UTM 47P 684305 E, 1763914 N.)

Data Provided by Laboratory

ANALYSIS
REPORT

- U3 Ivngednduaidudu d1ia Qe @WSem w el 980 Sure) Tessnsviiuiioauseliousdudu

Report No. : M660161
Sampling Date  : 24 February 2023
Sampling Method : Grab Sampling

Sample No. : M660161/15 Received Date  : 27 February 2023

Sample Type - 1h {Water) Analytical Date - -

Sample Appearance : - Report Date : 8 March 2023

Parameters Units Analytical Methods Results Standard ?

pH @ 25 °C z Electrometric Method {4500-H" B) i 5.0-9.0
Total Dissolved Solids me/L Dried at 180 °C {2540 Q) s -
Total Hardness meg/L as CaCQs | EDTA Titrimetric Method (2340 C) 4 -
Turbidity* NTU Nephelometric Method (2130 B) ik -
Suifate me/L Turbidimetric Method (4500- SO,% E) *, -

Note: Y Standard Methods for the Examination of Water and Wastewater. 235" ed. APHA, AWWA, WEF, 2017.

2 Uf:..,mﬁﬂmvmmmsﬁamﬂaauwww  aUufl 8 (w.a. 2537) aanmumm‘lmis.mtmfgrgmfiqLasuuau'sn*mﬁmmwﬁammaauummm
W.7.2535 (309 mwummmmuﬂmn‘mu'l‘lwmaammw Fulusafvamguunm @ 111 seudl 16 1 asiudl 24 nuanius 2537

szt 3) .

N ‘i"lE!ﬂ’]'j".fmaﬂUui)tluﬂﬂ'lf'eJ‘U'll'lElm‘i‘i‘iﬁﬂﬂ ISOAEC 17025 vaavsujidmmesaou
B 1ua1n1'imnumame‘lmuaw*mu'mm

Reviewed signatory

Reported results refer to submitted sarnple{s) onty.
Do not copy partiat of this analysis report without official approval.

MECHFM-45 Rev.05 03-01-2566

Approved signatory

3/5
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Data Provided by Custorner

uEIh Tud IBUBIGES0 AOUBANAUN B0
MINE ENGINEERING CONSULTANT CO.LTD,

NSC-TISI-TIS
Testing 0623

ANALYSIS

vas  REPORT

Customer Name  : u3tW Ingedafuvgudn $1dm @vnaw) (5ev e Tutis 919 $ut29) Tasamaviuniiaauswiiauddus
Usgnudng 32303/16435

Address s fhuavjavies dunanusat Juminuasaissa Report No. : M660161
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 24 February 2023
Station s iERuUInAs BT UM URAwmile Sampling Method : Grab Sampling

Data Provided by Laboratory

Sample No. : M660161/16 Received Date  : 27 February 2023

Sample Type : v (Water) Analytical Date  : -

Sample Appearance : - Report Date : 8 March 2023

Parameters Units Analytical Methods ¥ Results Standard ?

pH @ 25 °C - Electrometric Method (4500-H* B) e 5.0-2.0
Total Dissolved Solids meg/L Dried at 180 °C (2540 C) ¥ -
Total Hardness rmg/L as CaC0, | EDTA Titrimetric Method (2340 C) * “
Turbidity* NTU Nephelometric Method (2130 8) - :
Sulfate me/L Turbidimetric Method (4500- SO, E) e -

Note: " Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017,
2 sz mﬂﬂm.,n'immiaewmaauummm auud 8 (.7, 2537) aanm'auﬁam'luw‘iz'i'lﬂ'usymmmLﬁ‘iml.ﬁ”‘mmﬂmn‘mﬂau.'maauww'm
.71.2535 1389 nmuﬂmmmuﬂmn‘mu'ﬁ.mmaammw ﬁﬁuw“luswmmumnm 16Y 111 mouil 16 3 asduil 24 nuanius 2537

Wszanii 3)

* ‘iﬂﬂﬂ‘l‘iﬂﬂﬁauuaﬂuﬂﬂﬂﬂﬂﬂﬂEln'l‘iiUiﬂ\‘i ISOAEC 17025 'ﬂﬂ@ﬁﬂiﬂ{]ﬁa IINAAOU
= 'lummmmumama'lﬁLummnm"luumsmnﬂumwﬂ‘sae's.,mam

Reviewed signatory

Reported results refar to submitted samplels) only,
Do not copy partial of this analysis report without official approval.

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

Approved signatory

4/5
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usun Tud 1IBUBIGESY ROUBAIOUR T
MINE ENGINEERING CONSULTANT CO..LTD.

NSC-TISI-TIS 17025

Testing 0623

ANALYSIS

REPORT

Data Provided by Customer

Customer Name

Address
Sampling By
Station

Usgvuling 32303/16435

: Auavaned dunenupal Smisuasanisd

: Sampling Team of Mine Engineering Consultant Co.,, Ltd.
s Usumalsadeuuszonguiiugd

(UTM 47P 687148 E, 1762982 N.)

Data Provided by Laboratory

Report No.
Sampling Date
Sampling Method

: M660161

: USem InandednsiBudy S8 @uaew) O3 1@ Tuds 91 futhe) Tesamsvihmiieswsatioussudu

: 24 February 2023

: Grab Sampling

Sample No. : ME60161/17 Received Date  : 27 February 2023
Sample Type - 11 (Water) Analytical Date  : 27 February-8 March 2023
Sample Appearance : 1a fingnay laifindu Report Date : 8 March 2023
Standard ?
Parameters Units Analytical Methods © Results | Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 7.5 7.0-8.5 6.5-9.2
Not more
Total Dissolved Solids meg/L Dried at 180 °C (2540 O) 738 1,200
than 600
Not more
Total Hardness meg/L as CaCO, | EDTA Titrimetric Method (2340 C) 527 t:an 300 500
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
Not more
Sulfate mg/L Turbidimetric Method (4500- SO, E) 175 250
than 200
Note: " Standard Methods for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.

2 U1“'I‘T'Iﬁﬂ5u1“lTﬂﬂﬂiﬂﬂ1ﬂ75‘i‘§ﬂﬁ1ﬁua°aﬂ&'lﬂﬁﬂu L'Jﬂﬂ n‘mumanmmma”mmims'lww:mm'sﬁ”mmn"ﬁﬂmﬁumuawmima'ﬂuau
msﬂaanu'[uviaqam'maamﬂuwu WA, 2551 Wuﬂ'lﬂﬂﬂﬂim‘mmﬂﬂ‘l LEy 125 moutivty 85 1 asiuf 21 NgwhmAu 2551
* 1’19ﬂ‘151’1ﬂﬁwui}§uBﬂ‘ﬂim'ﬂ’l&lﬂ'l‘i‘ili'im ISOAEC 17025 ﬂﬂﬂ“@iﬂﬂﬂﬂﬂﬂiﬂﬁﬁﬂ‘u

Reviewed signatory

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

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

Approved signatory

5/5
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Environmental

’_\
TISCH |

RECALIBRATION
DUE DATE:

December 5, 2023

")

%;‘é ;ﬂ% s

Calibration Certification Information
Cal. Date: December5, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: 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 % 1.4280 3.2 2.00
2 3 4 1 1.0110 6.4 4.00
3 5 6 1 0.9000 1.9 5.00
4 7 8 1 0.8570 8.8 5.50
L 9 10 1 0.7080 12.8 8.00
Data Tabulation
Pa )(Tstd )
Vstd Qstd w/ AH( Pstd/\ Ta Qa |y AH( Ta/ Pa)
(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 1:1532 1.4673
0.9846 1.3907 2.8308 0.9830 1.3884 1.7696
= 2.041%6 = 1.27864
QSTD b= -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:
= Pa Tstd -
Qstd= 1,'m(( J&H( Pstd )(———-—-—Ta ))b) Qa= 1/m ((JaHi Ta!Pa)) -b)
Standard Conditions
Tstd:] 298.15 <k 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
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept

m: slope
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DX

Acouslic Laboratory
MNhailand

Certificate of Calibration

Certificate No.: C2203-0102

Order No: 2203040

Customer: MINE ENGINEERING CONSULTANT CO,LTD
Date of Calibration: 2023-03-22

Date of issue: 2023-03-23

Instrument Calibrated: Sound Calibrator

Manufacturer: Quest

‘I'ype: CA-12B

Serial no: U2040047

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

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

Preconditioning:

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

Instruments and Program:

A complcte list of instruments, hardware and software, that has been used for 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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DN\

Acoustic Laboratory

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 . " i Tolerance limit
pressure level Measureg /I;mtortmn U“c;;t :)unty IEC60942:2003
(dB) ¢ ¢ Class 2 (%)
Reference microphone 40AU S/N 309231
110.0 [ 0.80 l +0.3 [ +4.0

Calibrated

Date of calibration
Date of issue

: 2023-03-22
1 2023-03-23

Checked By:

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%

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 - MINE ENGINEERING CONSULTANT COMPANY LIMITED

Equipment Name ¢ Vibration Manitors
Manufacturer : Instantel

Model  N/A

Serial Number : UM14539

ID. Number 1 VM-NO-8

(o}
[{3]
-~
n
w
=
o
o
'y
=
o
=
ua
(¥
-~
(=)
=
©
3
[1je
o
EJ‘_
-
—
o
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=
=1
—
QD
=
it

z

; Environmental Conditions

i Ambient Temperature Ll aen Received Date A3 dan 2023
§ Relative Humidity D 50% T15% Calibration Date : 17 Jan 2023
g_ Location of Calibration . In-Lab Recommend Due Date I 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 canstants,
consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Qur decision rule is to contact the customer if the item pass and fail calibration when the results

ALEB § 0gez-£61 (299)

include the uncertainties and the customer must determine if the results mests their needs.
All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

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

Calibrated by : _ Approved by

Calibration Officer

E

=

Authorized Signatory

WOY BLECHIEEWINAUINEE MMM

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

Calibration Report

Certificate Number : SPR23010174-3 Page :2 of 4

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
| ICP Accelerometer 353804 LW231756 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
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ty METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. :

SPR23010174-3

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

Geophone P/N 721A3301

Functional Performance Test

Result of Calibration

Page : 3 of 4

Uncertainty

Function STD Reading UUC. Reading Error )
Velocity (mm/s) 5.004 4.991 -0.018 0.059
Frequency Response Perfarmance Test @ 5mm/s Unit : m/s®
Frequency 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 -0.017 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 -0.0186 0.058

SP-FM-04-15 REV.Q
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| 5 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®
Freguency Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
180.0 0.501 0.495 —-0.0086 0.0060
160.0 1.000 0.892 -0.008 0.012
= 160.0 1.502 1.490 -0.012 0.017

160.0 2.000 1.985 -0.015 0.023
160.0 3.001 2.981 -0.020 0.035
160.0 5.002 4.978 -0.026 0.058
160.0 8.997 9.970 —0.027 0.12

Note:

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

o, This Certificate is not certified for any cammercial 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 aporoximately 95%

— End of Certificate -

SP-FM-04-15 REV.0
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CALIBRATION LABORATORY CO.LTD, .2 @

e - === al == L
ilae_‘_MR# ANST Matigaat Accrodiabon Board
=N T ACCREDIIED

MG (o

et 1y ™ CALIBRATION AND
el DIMENSIONAL MEASUREMENT

ACDM-2814

Accredited
ISO/ABRC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE ¢ PH700
SERIAL NO. ¢ 983068/93X218814/93X052911
CLID. NO. ¢ 372200480
JOB CONTROL NO. i 220804077943
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 04 August 2022 DATE OF ISSUED : 10 August 2022

Report of calibration screening must not be taken in pai 1. Escepl complete, Without the approval of the Collbration Laboratory Co., Lid.

Calibrated By :

Calibration Engineer

5
CALIORATION Lasonstoer £ pra

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
IBO/IEC 17020

Supplement to Calibration Certificate No. Q22077943

ANSI National Accredilation Board
ACCREDITETD
WETHET.

CALIERATICH AHC
DIMEHSIONAL MEASUREMENT

ACDM-2B14

REPORT OF CALIBRATION
FOR .

NOMENCLATURE pH METER 2 ; SEP 2022
MANUFACTURER EUTECH INSTRUMENTS
MODEL /TYPE PH700
SERIAL NO. 983068/93X218814/93X052911
LOCATION SITE LABORATORY
DATE OF CALIBRATION 04 August 2022

ENVIRONMENT CONDITIONS :

Temperature : 23°C to 24°C

PROCEDURE USED :

Relative Humidity : 45% to 48%

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 [PRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. IPRT, SDL Model T100-450-1D $/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-8-2002,TRM-S-2003, TRM CODE TRM-8-2007.

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

Certiflcate No. Q22077943A1
F3-012-04/01-12

page 2 of 4
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CALIBRATION LABORATORY Co0.,LTD.

ANS! W2ticnal A creditation eand
ACCREDITED

ety L™ CALIBRATION AND
c Lc DIMEHEIMNAL MEASUREMENT
Accredited = )

TSO/IEC 17025

Supplement to Calibration Certificate No. Q22077943

TRACEABILITY :

Certificate No. TT-0078-21, Due Date 18 August 2022. 23 SEP 2027
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 (8I), through Technology Promotion Association

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

4. The measurements are traceable to [nternational 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 %.

1t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q2207794341
F3-012-04/01-12 page3 of 4
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CALIBRATION LABORATORY CO,LTD. & .8

o, e
g S
]I’E&MR’_A AWS1 National Accreditation Board

ACCREDITED

y < L o s
forli ik AW CALIBRATION AND
c L frl DIMENSIONAL MEASUREMENT
Accredited o

IS0 /TEC L7026
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
2 3 SEP 2022
1. pHMETER 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 1.7¢ 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 page4 of 4
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CALIBRATION LABORATORY CO,LTD. 2. &0

—_— ﬂac_:r:ﬂm AWSE Navionat Accreditation Board

ACCREDITED

ol 1o CAUBRATION AND
c I_ c v DIMENSIONAL MEASUREMENT
oyt ACDM-2314
180 /IEC 17020

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE : UF110

SERIAL NO, ¢ B418.1125{MEC-LABO05]
CLID. NO. 1 332102410

JOB CONTROL NO. 1 220718072054

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

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

Report of colibration sercening must not be taken In port. Except compleic. Without the approval of the Calibration Laborstory Co., Lid.

Calibrated By :
Calibration Engineer

Caripmanies Lasorsioss Co L1y

Approved By :

Authorized Signatory
06 August 2022

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

the International System of Units ( SI)

Certificate No. Q22072054
F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD. slln

e et et P2
1Ia'e_:mRA_ ANSH Naiional Accraditation Board
. = :\ ~ --

ALACCRECODITED

NI
CALIBAATION AND
DIMENSIONAL MEASUREMENT

ACDM-2314

Accredited
IS0 /TEC L7028

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  OVEN
MANUFACTURER :  MEMMERT
MODEL /TYPE : UF110
SERIAL NO, : B418.1125[MEC-LAB0S]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION : 03 August 2022

ENVIRONMENT CONDITIONS :
Temperature : 29 °C to 30 °C Relative Humidity : 51% to 53 %

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

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

REFERENCE STANDARD USED :
Hydra Series I, Fluke Model 2635A S/N. 8209003,

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

Certificate No. Q22066549, Due Date 07 July 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, Q22072054
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO,LTD. 2 a8
- — " ilacRa ANag

Y 3 | “

CLC
Accredited
1SO/1EC 17025

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X) without adjustment { ) adjustment

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

measuring oven.

CALIBRATION DATA

1. OVEN PERFORMANCE

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

85.0 85.0 0.37 0.09 0.79

104.0 104.0 0.57 0.06 1.04

180.0 180.0 1.28 0.12 1.95

Certificate No. Q22072054
page3 of 4

F3-011-04/01-12
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CLC

Accredited
ISO/IEC 17025

) CALIBRATION LA

CALIBRATION DATA

2. TEMPERATURE DISTRIBUTION

BORATORY CO.,LTD.

ilae-MrA

g

ANS! Katigaat Accredialion Board
ACCREDITERD
- S0000 rrass

CALIERATION AND
DIMENSHHAL MEASUREMENT

ACDM-2814

DUC Measured Temperature °c J@Probe No.9 is Ref. Uncertainty | Coverage
S *¢ °c ) factor k
Setting ( ° C) | Indicating (° ¢ 1 2 3 4 3 6 7 8 9
85.0 85.0 84.83 | 85.29  85.17 [ B5.44 | 85.01 | 85.04 | 84.94 | 85.46 | 85.11 0.26 2,00
104.0 104.0 103.711104.41|104.16| 104.51| 103.97| 104.05]| 103.90| 104.64) 104.11 0.43 2,00
180.0 180.0 179,89 181.22|180.54| 181.28| 180.11| 180.45| 180.16(181.60| 180.40 0.52 2,00
Technical Note : W= 56 cm, D =40 cm, H=48 cm,
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54
(v [4
A/
l b #2 & #a
| e
# #
T ? — ? A
I
#6 8
- ==/ /T
& O
S
w
o |
This report is valid for the above stated instrument/s only.
### End of Certificate #i#
Certificate No. Q22072054
page 4 of 4

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

“ac_;MRA ANS! Nutiehel Acerantation Hoar

. | SSOHES, [PO8S
CLC
Accredited
1SO/EC L7020
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE ¢ ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO, : 28092281|MEC-LABO1]
CLID. NO. : 362101621
JOB CONTROL NO. - 220718072052
CUSTOMER MINE ENGINEERING CONSULTANT CO,, L'TD,
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.

Calibrated By :
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 Unlts ( 81)

Certificate No, Q22072052
F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD.

iIa%iMRA: ANS! Wangnal Acereditatign Bgard

N nac oy

CLC

Accredited
ISO/1IEC 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-13/Version 4.0 (11/2015).

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

REFERENCE STANDARD TISFED :

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).

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

UNCERTAINTY :

The repotted expanded uncertainty of measurement is stated as the standard uncertainty of measurement mutltiplied 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. 0. nf
S T lacRa ~ANAB

== ™ isdller s

CLC

Acceredited
IS0 /IBC 17020

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 Etror of Uncertainty
Coverage factor k
(g) (g) (g) Balance ( g) £ (mg)
10.0000 10.0000 10.0000 0.0000 e v
20.0000 20.0000 19.9997 -0.0003 - »
50.0000 50.0000 49.9991 -0.0009 5 -
100.0000 1060.0000 99.9992 -0.0008 = s
200.0000 199.9597 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) (8) 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 1.0001 +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 195.9999 +0.0002 0.33 2,00
3. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00005
Certificate No. Q22072052
page 3 of 4

F3-011-04/01-12
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CALIBRATION LABORATORY CO.LTD. . R

. :‘Iacw ANSI Naltoaal Accreditalion Beard

ACCREDITED

ol oW T
CI_C il DlMEN%éLTLA:gSmEMENr
Accredited ACDM-2814
1S0O/1IEC 17025
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4 ( 3 :J ; 4 \
[]
2 5 2 5
Display Value ( g) Maximum Pifference 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.

#it# End of Certificate #4#

Certificate No, Q22072052
F3-011-04/01-12 page 4 of 4
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= Certificate of Calibration
,/,f" Q “\\}_\“
S NSC-TISI-TIS 17425
Colilrgtinm MY
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: MINE ENGINEERING CONSULTANT CO. LTD.
Environment Condition: Temperature 231 °C i 04 °C
Humidity 589 %RH t 50 %RH
Calibration Place; MINE ENGINEERING CONSULTANT CO,,LTD.
Calibration By:
Calibration Date: 02 August 2022
The Method used: In house method, CAL-WI-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 lo fesuad tho units of measurement according 1o the Inlemetional System of Units (S1). it provides traceability of measuremant to intemational o
natfonal stenderd or olher recognized national standard aboratories.

The measurement uncertalnty stated Is the expanded uncertainty which s obtained from the standard unceriainty muliplied 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 Uncertalnty In Measurement (GUM),

These results may be affected by deviations from specified condltions. The results relate only to the items tested, calibrated or sampled. The report shall nol be
reproduced except in full wilhout approvel of DKSH Technology Limited.

1A fusinmon naTuTad daikn
DKEH Technology Limbted

Delivering Growth - In Asia and Beyond. CALFM-C08-13; 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 at 4 nm
Standard Wavelength Unit Under Calibration Correction Uncartainty
418.48 418.5 -0.02 0.13
480,06 460.1 0.04 0.13
536.90 536.8 0.10 0.13
574.60 574.6 0.00 0.13
879.70 8798 -0.10 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Corraction 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
©.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
{.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
1 Rimonaw ivaToTnd $vfin
p!@H Technclogy Limiked

Thea End ~F f‘a-liﬁwb

Delivering Growth - in Asia and Beyond.

CALFM-C06-13: 20 Jul 2022
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name: MINE ENGINEERING CONSULTANT CO.LTD

instrument Location: |11

Instrument Serial No.: 079518071903

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

Company Name: IMINE ENGINEERING CONSULTANT CO,LTD
Address |
(Instrument Location):
Serial Number: 079518071903 PM Number: 1/2
Cl_lstomc.ar Name I Telephone Number:
(if applicable):
Service Engineer Service Order WO-02113798
Name: Number:
Date PM Performed: 14-Feb-2023 Next PM Due Date: 14-Aug-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.4 B January 2018 n— -
i 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

Parts Lists

Parts Included with the PM

Part Number
(if applicable)

Description

Quantity

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

Additional Reagents and Standards Required for PM

Part Number

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

(N9300221 diluted 100X)

ICP-OES/Avio200 Preventive Maintenance (PM)

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:

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

¥] Check the neon lamp for proper operation.

¥1 Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

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

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

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

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

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

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




Additional Comments

Additional Comments Regarding the PM

PM1_2
Replace PM Kit

Review

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

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

Review of Preventive Maintenance:

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

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

PerkinElmer Ltd.

Yes

PM/OQ/IPV Left with Customer

No

For the Better
Service Report
Work Order Number Activity Code Billing Type Requested Start Date Model Serial Number
W0-02113798 Planned Contract 09/02/2566 8:57 . ICPN0790011 079518071903
Maintenance
Service Representative Name Contract Number Expiry Date Equipment ID System ID
SC-0035585335 30/04/2026 N/A N/A
UDI Number
N/A
Equipment Location Bill To Name
van. T (Budiiisde aaudaunun van. o (Budiiisse aaudaunun
Customer Contact Phone Number Fax Number Email Purchase Order
N/A 66-01-004
Work Description
PM Avio200 1_2
Wavelength calibration
Scan prism
Scan Neon lamp
Cleaned torch Neb Spray chamber injector
Cleaned compartment door
Cleaned instrument
Replace PM Kt
Run performance test
Start Date End Date Work Description
14/02/2023 14/02/2023
Tools Used
Quantity Calibrated Tool Description Serial Number Last Calioration | Next Callbration
Date Date
*** No Calibrated Tools Used ***
Material Used
ial
Part Number Part Description Note Lot/Seria Quantity
Number
*** No Parts Used ***
Labour Details
Part Number Part Description Start Date Quantity
SV000013 Preventative maintenance 14/02/2023 6
SV000002 Service Travel 2.5
Work Complete Customer Signature Technician Signature
Yes No D

Page 1 of 2
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Terms & Conditions

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

Taxes will be applied to your invoice if applicable.

14/2/2566 WO-02113798 Page 2 of 2
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PerkinElmer TruQ i

Atomic Spectroscopy Standard CERTIFIED

Certificate of Analysis

PerkinElmer Number: N0831579
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 57-208CRX1

Certification Date:_lAN - = 2022
Expiration Date: .IUL 30 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Labeled Measured SRM
Ag 50.0 po/mL 50.4 pgmL 3103a" Ni 10.0 pg/mL 10.1 pgfmlL 3136
K 50.0 pgfmL 50.5 pgfml 3141a* Sr 10.0 pa/mi 10.1 pg/mL 3163a*
La 10.0 pg/mL  10.1 pgfmlL 31z27a" Zn 10.0 pofmL 10.1 pg/mL 3168a"
Li 10.0 wg/mL 10,7 pg/mL 3129a" Ba 1.00 pgfml 1.00 po/mL 3104a*
Mn 10.0 pgfmL  10.1 pg/mL 3132 Mg 1.00 po/mL 0.996 pgimL 3131a°

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

Refer to side 2 for details of cettification.

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

, ) Certifying Officer:
PerkinElmer, Inc.

PerkinElmer

i

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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At()mic SpCCtIOSCOPY Standal'd CERTIFIED

Certificate of Analysis

PerkinEimer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOa

Lot Number: 58-169CRY1

Certification Date: MAY = zuzz
Expiration Date: NOV 30 2[]23

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured
As 100 pg/mL 99.8 pg/mlL 3103a" Pb 50.0 pgfmL 49.9 pg/mL
Tl 100 pgimL 99.4 pgrml 3158* Se 50.0 ugfmL 49.8 ug/mL
cd 500pg/mL  50.0 pgimt. 3108*

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Mutti: Loi# 57-15BCR,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:

i . PerkinElmer, Inc.
PerkinElmer

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

CERTIFICATE OF COMPLETION

This is to certify that

has completed the course

ICP Solid State RF Generator

17 May 2019
Training

Date Certified by

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

CERTIFICATE OF COMPLETION

This is to certify that

has completed the course

ICP Basic Theory/Operation/Software

15 May 2019
Training

Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
a Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (lIf) 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
11 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
17 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
LNE5S1989

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

2) Distillation, Direct Photometric Method®!

174
uldau d1uqu 18 38N13

Sl druaiy AT

1 Antimony Digestion, Inductively Coupled Plasma Method™

2 Arsenic Digestion, inductively Coupled Plasma Method!™

3 Barium Digestion, Inductively Coupled Plasma Method!

i Beryllium Digestion, Inductively Coupled Plasma Method!!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method!!

7 Chromium (lIl} Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation!

8 Chromium (V) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method™

11 | 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 Zinc

Digestion, Inductively Coupled P{aa\‘s\ﬁa Method™

=

JUAANAE...
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1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method®”
2 Arsenic | 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!:47

2) Digestion, Inductively Coupled Plasma Method®”!
£) Barium 1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4”)

2) Digestion, Inductively Coupled Plasma Method®7”
4 Beryllium - 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*7

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!:47

2) Digestion, Inductively Coupled Plasma Method™1¥
7L Chromium {ll) 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method4748]

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

MethodB678
Chromium (Vi) Alkaline Digestion, Colorimetric Method!é#!
9 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!47)
2) Digestion, Inductively Coupled Plasma Method!®
10 Copper 1) Waste Extraction, Digestion, Inductively Coupled
' Ptasma Method®*7]

2) Digestion, Inductively Couplecg}(isga Method®”?

L=

11 Lead...
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11 Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%47
2) Digestion, Inductively Coupled Plasma Method®"
12 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method47)
2) Digestion, Inductively Coupled Plasma Method®”
13 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method®]
14 | pH Electrometric Method®!?)
15 Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:4"]
2) Digestion, Inductively Coupled PlasmaIMethod[s'n
16 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%47]
2) Digestion, Inductively Coupled Plasma Method®"
17 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:*7 i
2) Digestion, Inductively Coupled Plasma Method®”]
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!#7
2) Digestion, Inductively Coupled Plasma Method®”
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method!>™
#iy 97U 15 5981135
dudl asuaiy Bhased
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 Plas%thod[m

5 Cadmium...
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5 Cadmium Digestion, inductively Coupled Plasma Method®!

6 Chromium Digestion, Inductively Coupled Plasma Method®"

7 Chromium (1Il} Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Methodl574

8 Chromium (VI) Alkatine Digestion, Colorimetric Method!5?

9 | Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method”

11 | Nickel Digestion, Inductively Coupled Plasma Methiod®”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”

13 | Silver Digestion, Inductively Coupled Plasma Method>”

14 | Vanadium Digestion, Inductively Coupled Plasma Method®”!

15 Zinc Digestion, Inductively Coupled Pt%srn:(‘\’:z'ﬂ I\Te’_chod[i?]

1na158148¢

- o 9 W= - =4
1. NITNTNPAAINNITU. ﬂﬁﬁﬂ‘]ﬂﬂi:ﬁ’li‘lﬂﬂﬁ‘lﬂﬁﬁﬂ'ﬁu, W.A. 2548. 1594 ﬂ‘]'iﬂ"l"ﬂﬂﬂ\'lﬂ{]ﬂﬁ‘ﬁiﬂ

Faniilall fudn svRnnnyiunen. 25 unseu 2549, il 123 aeufive 1.,

2. anmiAmnrsudwindouniussinalne. gliediasisiinde. fudadei 4. njannn:

FouwiNIIRuN, 2547.
3. APHA, AWWA, WEF. Sta;1dard 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 Sotid
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. Seoil and Waste pH. SW-846 Method 9045D, 2004.: :
-
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Tufuseaatil 22180164
(Certificate No.) ~ 77

Tusus99sZUUY

(Certificate of Accreditation)

21Ag81UNAnNANNTUNTEIIYUYYANMSHIATINUMIYIA WA, beEo
[By Virtue of National Standardization Act B.E. 2551 (2008))

s = o e
l.amsmiﬂ’mﬂammm‘a‘gmwammmqmawns‘m

(Secretary-General, Thai Industrial Standards Institute)

anlususasatuillv

(Issues this certificate to)
wesUfjuiinvadeuuiun luu Wuiidess roudaunun dain
(Testing laboratory, Mine Encineering Consultant Co. Ltd)

&t <l
ANBELAUN

(Address)

{2/114, 2/115 Soi Rangsit-Nakorn-Nayok 34/1, Rangsit-Nakomn-Nayck Road, Prachathipat, Thanyaburi, Pathumthani)

Tasun135UTRIANEINISE

(Certificate of competence)

o
AUIINTFIULDUY  UBN. eslobd - bdbe
(Standard No. TIs 170252561 (2018) (IS0/IEC 17025: 2017))

goivuailUnmenuaNNTaves vesuiinmsvadeuiazesfiRnisaouiiioy

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

w =
UHWLAUNTITUTNN VAU oblom

(Accreditation No. Testing 0623}

nefiswazBoaavuazveureilaluiuses wandalu QR CODE way www.tisi.o.th

(Details of the scheme and scope of the certificate are shown In QR CODE and www tisi.go.th)
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(Issue date : 2 May B.E. 2565 (2022))
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(Mirvstry of Industry Thailand, Thal Industrizl Standards Institute)
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(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

FoviosufiAnis vosuftAn1svadey U3 lul 1udilles aoudaunudt drvin
(Laboratory Name) (Testing laboratory, Mine Engineering Consultant Co.Ltd)
WiJ']EJLaﬂJﬂ'ﬁ%JUTEN‘ﬁ nadau 0623
(Accreditation No.) (Testing 0623)
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)
GREKMIANPY 24T TYNIINAFDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
anndundou
(environmental field)
1. ‘1:1;1 - Heavy metal - Standard Methods for the
(water) ¢ Cadmium (Cd) Examination of Water and
0.002 mg/L to 5 mg/L Wastewater, APHA, AWWA,
e Chromium (Cr) WEF, 23" edition, 2017,
0.01 mg/L to 5 meg/L part 3120 B, and part 3030 F
* 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

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

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

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

AALINADY
(environmental field)

1.1 (si9)

(water) (cont.)

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

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

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

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

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

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

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

Standard Methods for the

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

part 2340 C O/

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

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

DONIVAILAIUN 18 LUWIEU W.A. 2565

fetufl 17 nouniau w.e. 2566

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

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

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

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

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

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

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

0.01 mg/L to 10 mg/L

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

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

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

part 5220 C @

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

(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

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)
#191N15NAFBU S18NSNAFDU Wymaou
(Field of Testing) (Parameter) (Test Method)
ANNAWINA DY
(environmental field)
2. Undey (si0) - Total suspended solids (TSS) Standard Methods for the
(wastewater) 5.0 mg/L to 10 000 mg/L Examination of Water and

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

part 2540 D
- Total dissolved solids (TDS) - Standard Methods for the
10 mg/L to 10 000 me/L Examination of Water and

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

part 2540 C
3.(‘1,41 LLag;‘maU ) - pH - Standard Methods for the
water and wastewater
2010 10.0 Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,
part 4500-H" B
- Biochemical oxygen demand - Standard Methods for the
(BOD) Examination of Water and
2 mg/ L to 10 000 mg/ L 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)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

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

(water and wastewater) (cont.)

4. au (soils)

0.10 mg/ L to 100 mg/ L

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

- Heavy metal

* Chromium (Cr)

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

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

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

5.0 mg/kg to 100 meg/kg sample

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

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

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

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY

(Ministry of Industry, Thai Industrial Standards

Institute)
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