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va9 WeudmIA IWYsaYNT (1970)

1158199980 MLATYEN-A9AY LazAuAnTuYesUsEYITUson s milosvaslasansiuilo sl siu
gnamnssuviaiugu iegnainnssuneadns Usemiudasi 26542/15799 ¥09 Wieriudiudain
MyTayN (1970) seninafuil 5-8 fusrsu 2566 vinalasseuiufilasanis $1uau 9 vyt léun
v 3 drundidou vy 4 T1uATied nyil 5 Grududn vy 6 Trugnzinn nyd 3 runuosdszg
viafil 4 thuvuoslnd il 5 Trunuesyuma v 6 Trunse uazvyd 7 Tudendadn Taeldndnnsdiuan
YBINGUAIDE19MI1ITN15VeMILS 811 (Yamane, Taro Statistics : An Introductory Analysis. 3" Tokyo :
Harper International Edition, 1973) saifiszylusisaunisiiaszsinansznudanndon tassnamileansiiu
gnamnssNvdafiuyu ogramnssuneadns Uszniulngd 26542/15799 ves sineiudiudain
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A1397 1 1IUNNTETIIENNATEEA-FIRN uazALARLLTDIUSEATY

U52819uUNNIN1581599

s . Y FuundsaniSounanun’ | sruuLUUFUY
BUIHG! fua nyitny .
(¥@9) (yn)
w9 3 usdiiou 520 61
. L | anl 4 UuAseA 283 33
FUANUOIYUNALNATD [
Wy 5 Uuiiugn 254 30
M9 6 Uugaz 384 a4
w1doy W9 3 unuesye 346 40
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3 2,989 347
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INNNSUTLUIANEA LATILATITINAINLUUEBUAULASTTNISIATILIN1ED AN 8T UTWASUADR barUIu1IASIEAA8EDATINTTUUN kansm 1D neldrSaay

a1n30a3UNaN13dTIIANUARLIY S1882BERRIANT1eT 2

M19199 2 HAN1TANTINAUAAIUYBIYUTY

NaN15e1599 33U
EUGETRLT trundiidou YruAsd truiudn Yrugnzian Sruvuswszd | thunuednd | druvussyawa thuwaiag thudguaas | drwau %ouns
N=61 | Soway | N=33 | Jowaz | N=30 | Sowar | N=44 | Sowaz | N=40 | Sowar | N=44 | Sewaz | N=50 | Sowaz | N=30 | Jewaz | N=15 | Youaz | 347 un

1. anwilumnedena-
\ATEgNa
1.1 WA
- U8 25 40.98 14 42.42 13 43.33 23 52.27 17 42.50 18 40.91 27 54.00 13 43.33 9 60.00 159 45.82
- AN 36 59.02 19 57.58 17 56.67 21 47.73 23 57.50 26 59.09 23 46.00 17 56.67 6 40.00 188 54.18
1.2 97g
- penan 20 U 1 1.64 2 6.06 1 3.33 2 4.55 1 2.50 2 4.55 3 6.00 1 3.33 0 0.00 13 3.75
-21-30 ¥ 9 14.75 4 12.12 3 10.00 4 9.09 5 12.50 5 11.36 5 10.00 10.00 2 13.33 40 11.53
-31-40 ¥ 11 18.03 6 18.18 7 23.33 18.18 8 20.00 10 22.73 18.00 26.67 2 13.33 69 19.88
-41-50 1 19 31.15 8 24.24 11 36.67 16 36.36 10 25.00 13 29.55 14 28.00 10 33.33 6 40.00 107 30.84
- 51-60 U 14 22.95 6 18.18 6 20.00 5 11.36 9 22.50 11 25.00 11 22.00 5 16.67 4 26.67 71 20.46
-11AN31 60 U 7 11.48 7 21.21 2 6.67 9 20.45 7 17.50 3 6.82 8 16.00 3 10.00 1 6.67 a7 13.54
1.3 msfinw
- lilASoumlsde 3 4.92 2 6.06 2 6.67 4 9.09 0 0.00 1 2.27 2 4.00 1 3.33 0 0.00 15 4.32
- Uszaufnw 16 26.23 7 21.21 7 23.33 11 25.00 15 37.50 12 27.27 15 30.00 8 26.67 5 33.33 96 27.67
- fisyuAnw 23 37.70 12 36.36 9 30.00 15 34.09 11 27.50 16 36.36 18 36.00 11 36.67 8 53.33 123 35.45
- 91N 8 13.11 4 12.12 5 16.67 6 13.64 8 20.00 7 1591 6 12.00 4 13.33 1 6.67 49 14.12
- U‘%zyzgm?‘fulﬂ 11 18.03 8 24.24 7 23.33 8 18.18 6 15.00 8 18.18 9 18.00 6 20.00 1 6.67 64 18.44
2. aundieAsaua
2.1 Tuseufisn
nw/andnlunseunsa
flasduthensold
- aif] 39 63.93 21 63.64 17 56.67 29 65.91 23 57.50 27 61.36 29 58.00 18 60.00 9 60.00 212 61.10
-4 22 36.07 12 36.36 13 43.33 15 34.09 17 42.50 17 38.64 21 42.00 12 40.00 6 40.00 135 38.90




M19199 2 HANSENTINAUAATIUTRIYUTY (5i0)

WaN1561329 kit
gazden thuudiideu YruAsd Uruiiuin Uhugazinn Uhunuelszg tuvueddnd | thumuesyuwa Yrunsiag Undgwdawir | dwow |,
N=61 | Sewar | N=33 | Sewar | N=30 | 3owaz | N=44 | Sewaz | N=40 | Sewaz | N=44 | Sewaz | N=50 | Sewar | N=30 | 3owaz | N=15 | ¥owaz | 347 ¥ i

2.2 inil ulseesls
Uauilan
- szuumaiumgla 6 21.27 4 33.33 5 38.46 6 40.00 3 17.65 7 41.18 6 28.57 2 16.67 2 33.33 41 30.37
- STUUNUAUDINIT 0 0.00 1 8.33 1 7.69 1 6.67 0 0.00 1 5.88 1 4.76 0 0.00 1 16.67 6 4.44
- izUUﬂﬁﬁNLﬁa 1 4.55 1 8.33 1 7.69 1 6.67 2 11.76 1 5.88 1 4.76 2 16.67 0 0.00 10 7.41
- lspfvtlawas il
. ° 2 9.09 3 25.00 1 7.69 3 20.00 4 23.53 2 11.76 8 38.10 4 33.33 1 16.67 28 20.74
- Iﬁmﬁlmﬁ’uu/m/ﬁu 5 22.73 2 16.67 2 15.38 1 6.67 1 5.88 4 23.53 4 19.05 1 8.33 0.00 20 14.81
- ?’iuq .......................... 8 36.36 1 8.33 3 23.08 3 20.00 7 41.18 2 11.76 1 4.76 3 25.00 2 33.33 30 22.22
2.3 FBmssnwniives
fianlainnaduthe
- Yaoglsimeias 2 3.28 1 3.03 2 6.67 1 227 1 2.50 2 4.55 1 2.00 2 6.67 2 13.33 14 4.03
- %amﬁu 6 9.84 2 6.06 1 3.33 4 9.09 3 7.50 1 2.27 3 6.00 2 6.67 1 6.67 23 6.63
- Wannflouls 18 29.51 11 33.33 10 33.33 12 21.27 11 27.50 12 21.27 14 28.00 8 26.67 4 26.67 100 28.82
- luadiinAssmeuna
- 11 18.03 5 15.15 4 13.33 9 20.45 8 20.00 9 20.45 11 22.00 5 16.67 2 13.33 64 18.44
- IUIiQWSJWUWaSZJBQ%’E 24 39.34 14 42.42 13 43.33 18 40.91 17 42.50 20 45.45 21 42.00 13 43.33 6 40.00 146 42.07
2.4 uvdsthfisilu
ASISoU
- ﬁﬁf}lu 1 1.64 2 6.06 1 3.33 1 227 1 2.50 0 0.00 1 2.00 1 3.33 0 0.00 8 231
- ﬁwmma 0 0.00 0 0.00 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
- ﬁ?ﬂizﬂ? 3 4.92 5 15.15 2 6.67 5 11.36 0 0.00 2 4.55 2 4.00 1 3.33 0 0.00 20 5.76
- Forhussgrn/
SﬂUiiVIﬂﬁ’; 57 93.44 26 78.79 27 90.00 38 86.36 39 97.50 42 95.45 a7 94.00 28 93.33 15 100.00 319 91.93




M19199 2 HANSENTINAUAATIUTRIYUTY (5i0)

WaN1381339 59U
gazden thundhidey YruAswd Uhuiiuin Uhugazinn Urunueslszg tuvuednd | huvussyuma Urunsiag Uudgwdasin | dwwu |,
N=61 | Sewaz | N=33 | Jewaz | N=30 | Sewaz | N=44 | 3owaz | N=40 | ¥owaz | N=44 | 3owaz | N=50 | Sewar | N=30 | ¥owaz | N=15 | Jowaz | 347 ¥n i

25 {]EQMWLﬁSJ’Jﬁ’U‘ij’I
fulunsadou
- aidl 55 90.16 27 81.82 29 96.67 38 86.36 39 97.50 36 81.82 48 96.00 29 96.67 15 100.00 316 91.07
- ﬁﬁlﬁLﬁm‘Wﬂ a 6.56 5 15.15 1 3.33 4 9.09 1 2.50 5 11.36 2 4.00 1 3.33 0 0.00 23 6.63
- “LS;WL&&J 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00
- ﬁwszju 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 4.55 0 0.00 0 0.00 0 0.00 0.58
- ﬁwﬁﬁ/ﬂéu 2 3.28 1 3.03 0 0.00 2 4.55 0 0.00 1 2.27 0 0.00 0 0.00 0 0.00 6 1.73
2.6 wignildly
ASITaU
- ﬁl’lﬂlu 2 3.28 1 3.03 1 3.33 9.09 1 2.50 0 0.00 1 2.00 0 0.00 0.00 10 2.88
- 13'1mma 17 27.87 9 27.27 a 13.33 1591 2 5.00 10 22.73 6 12.00 16.67 0.00 60 17.29
- ‘j’ﬁJS%UW 29 47.54 13 39.39 16 53.33 21 47.73 26 65.00 28 63.64 31 62.00 22 73.33 15 100.00 201 57.93
- ‘I%IULLMI‘*LEI’]/aOWﬂaEN 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
- Hothussyuae/
iﬂ‘Uii“Vlﬂ‘jﬁ 13 21.31 10 30.30 9 30.00 12 27.27 11 27.50 6 13.64 12 24.00 3 10.00 0 0.00 76 21.90
2.7 Yagmuieaifuild
lun$3ou
-1adf 49 80.33 21 63.64 26 86.67 32 72.73 35 87.50 32 72.73 39 78.00 27 90.00 13 86.67 274 78.96
- ﬁwhjlﬂmwa 8 13.11 10 30.30 3 10.00 9 20.45 4 10.00 9 20.45 8 16.00 2 6.67 2 13.33 55 15.85
- ﬁﬂLﬁﬂJ 0 0.00 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
- ‘jﬁ‘?j‘u 3 4.92 2 6.06 0 0.00 2 4.55 0 0.00 2 4.55 1 2.00 1 3.33 0 0.00 11 3.17
- 5ﬁﬁ§/ﬁ§‘u 1 1.64 0 0.00 1 3.33 1 227 1 2.50 1 2.27 2 4.00 0 0.00 0 0.00 7 2.02
3. auAntuiidde
n1saliufanig
494lA%9NIS
3.1 Yiunsuieaiu
NIV VDY
Tasensnielal
- N91U 58 95.08 27 81.82 25 83.33 40 90.91 38 95.00 43 97.73 45 90.00 27 90.00 15 100.00 318 91.64
-lalnsu 3 492 6 18.18 5 16.67 4 9.09 2 5.00 1 2.27 5 10.00 3 10.00 0 0.00 29 8.36




M19199 2 HANSENTINAUAATIUTRIYUTY (5i0)

WaN1581329 £t
gazden thundhidey YruAswd Uruiiudn trugazinn tuvuosszd | tuvuednd | tuvuesyuna Yrunsiag dgudasin | dww |,
N=61 | Sowaz | N=33 | Jowaz | N=30 | Jowaz | N=44 | %owaz | N=40 | 3owaz | N=44 | 3awaz | N=50 | $ewaz | N=30 | 3awaz | N=15 | 3owaz | 347 ¥ i

3.2 iuAnIINsY
willpauslnatnuiinad
ag13ls
- Lﬂiiﬂgﬁﬂa%u 4 6.56 2 6.06 1 3.33 6 13.64 4 10.00 5 11.36 5 10.00 1 3.33 0 0.00 28 8.07
- adenuliiiu
inmuluﬁaqalu 7 11.48 5 15.15 6 20.00 7 15.91 11 27.50 8 18.18 12 24.00 1 3.33 2 13.33 59 17.00
- szuvanssallng
Iuﬁaa?iuﬁ‘??u 1 1.64 1 3.03 2 6.67 2 4.55 2 5.00 1 2.27 2 4.00 0 0.00 0 0.00 11 3.17
- lluamsmuAniu 49 80.33 25 75.76 21 70.00 29 65.91 23 57.50 30 68.18 31 62.00 28 93.33 13 86.67 249 71.76
- Suq ......................... 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
3.3 ¥uAnIINY
witlosustnatnudl
naduognsls
- ﬂuasaaa 24 39.34 13 39.39 13 43.33 21 471.73 22 55.00 23 52.27 25 50.00 16 53.33 9 60.00 166 47.84
- [@eeRssunu 19 31.15 9 21.27 10 33.33 12 21.27 10 25.00 11 25.00 13 26.00 8 26.67 5 33.33 97 27.95
- LLidébuﬁzLﬁ@u 12 19.67 8 24.24 6 20.00 9 20.45 7 17.50 8 18.18 9 18.00 5 16.67 1 6.67 65 18.73
- miawawﬁwﬁugwu 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
- N99519IARTA 6 9.84 3 9.09 1 3.33 2 4.55 1 250 2 4.55 3 6.00 1 3.33 0 0.00 19 5.48
- ?juq ...................... 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
4. NANTZNUAIY
Fawandoudilésu
Tutlagiu
4.1 Yagtuviulasu
NansENunIBlyl
- 1aif] 46 75.41 21 63.64 22 73.33 31 70.45 26 65.00 39 88.64 32 64.00 21 70.00 13 86.67 251 72.33
-4 15 24.59 12 36.36 8 26.67 13 29.55 14 35.00 5 11.36 18 36.00 9 30.00 2 13.33 96 27.67




M19199 2 HANSENTINAUAATIUTRIYUTY (5i0)

Nan15e139 59U
gaziden thuudiideu YruRswd Uhuiuin Urugazinn Uhunueslszg tuvuednd | thumuasyuwa Urunsiag dwdgudasd | dwau |,
N=61 | Sowaz | N=33 | Sewar | N=30 | ¥osaz | N=44 | Sowaz | N=40 | ¥owaz | N=44 | Sewaz | N=50 | Sowaz | N=30 | ¥owaz | N=15 | Jowaz | 347 yn i

4.2 Yagduriulasy
ransgvuluiFedlathe
4.2.1 fluazeos
1393193
- Yoy 24 39.34 11 33.33 12 40.00 17 38.64 15 37.50 14 31.82 18 36.00 12 40.00 40.00 129 37.18
- d1unang 27 44.26 18 54.55 16 53.33 20 45.45 23 57.50 23 52.27 23 46.00 14 46.67 8 53.33 172 49.57
- 47N 10 16.39 4 12.12 2 6.67 7 15.91 2 5.00 7 1591 9 18.00 4 13.33 1 6.67 46 13.26
Aanssuvesniias
- tloy 20 32.79 12 36.36 10 33.33 12 21.27 13 32.50 15 34.09 11 22.00 10 33.33 4 26.67 107 30.84
- Uunang 26 42.62 16 48.48 14 46.67 24 54.55 18 45.00 22 50.00 36 72.00 16 53.33 9 60.00 181 52.16
- 3N 15 24.59 5 15.15 6 20.00 8 18.18 9 22.50 7 1591 3 6.00 4 13.33 2 13.33 59 17.00
AN TUYDIYUTY
- tloy 33 54.10 19 57.58 15 50.00 20 45.45 18 45.00 21 47.73 23 46.00 14 46.67 8 53.33 171 49.28
- d1unang 21 34.43 8 24.24 10 33.33 14 31.82 15 37.50 17 38.64 16 32.00 10 33.33 6 40.00 117 33.72
- 47N 7 11.48 6 18.18 5 16.67 10 22.73 7 17.50 6 13.64 11 22.00 6 20.00 1 6.67 59 17.00
4.2.2 {F99iasunau
1393193
- Yo 29 47.54 17 51.52 14 46.67 21 47.73 19 47.50 20 45.45 27 54.00 14 46.67 40.00 167 48.13
- Uunana 21 34.43 13 39.39 11 36.67 17 38.64 12 30.00 14 31.82 17 34.00 12 40.00 26.67 121 34.87
- 4N 11 18.03 3 9.09 5 16.67 6 13.64 9 22.50 10 22.73 6 12.00 4 13.33 33.33 59 17.00
Aanssuvesmnilas
- Yoy 28 45.90 16 48.48 15 50.00 21 47.73 21 52.50 23 52.27 23 46.00 14 46.67 60.00 170 48.99
- Uunana 21 34.43 12 36.36 11 36.67 16 36.36 13 32.50 13 29.55 16 32.00 11 36.67 26.67 117 33.72
-4n 12 19.67 5 15.15 4 13.33 7 1591 6 15.00 8 18.18 11 22.00 5 16.67 13.33 60 17.29
9N IUUDIYUVY
- Yoy 27 44.26 17 51.52 17 56.67 21 47.73 24 60.00 24 54.55 26 52.00 16 53.33 60.00 181 52.16
- d1unang 23 37.70 13 39.39 30.00 13 29.55 11 27.50 16 36.36 21 42.00 11 36.67 26.67 121 34.87
- 3N 11 18.03 3 9.09 13.33 10 22.73 5 12.50 4 9.09 3 6.00 3 10.00 13.33 45 12.97




M19199 2 HANSENTINAUAATIUTRIYUTY (5i0)

NaN15e1329 kit
gazdun trundiidou Trusd Uruiiuin Urugazinn thuvuosszsd | thunuadnd | Sruvussyuwa Uruniag thudgudasn | duou Sovas
N=61 | ¥owaz | N=33 | Sawar | N=30 | Sewar | N=44 | Sewar | N=40 | Sewas | N=44 | Sewaz | N=50 | Sewaz | N=30 | Sewaz | N=15 | Sewas | 347 ¥

4.2.3 useduasiiiou
11393193
- toy 24 39.34 14 42.42 16 53.33 21 471.73 22 55.00 20 45.45 24 48.00 14 46.67 7 46.67 162 46.69
- Yunang 21 34.43 10 30.30 9 30.00 17 38.64 14 35.00 15 34.09 21 42.00 10 33.33 5 33.33 122 35.16
-47N 16 26.23 9 271.27 5 16.67 6 13.64 4 10.00 9 20.45 5 10.00 6 20.00 3 20.00 63 18.16
AInssuvaInile
- oy 20 32.79 12 36.36 10 33.33 14 31.82 11 27.50 16 36.36 18 36.00 10 33.33 5 33.33 116 33.43
- Uunang 29 47.54 15 45.45 15 50.00 23 52.27 19 47.50 26 59.09 29 58.00 14 46.67 9 60.00 179 51.59
-47n 12 19.67 6 18.18 5 16.67 7 1591 10 25.00 2 4.55 3 6.00 6 20.00 1 6.67 52 14.99
ANssuYBIYUTY
- toy 29 47.54 19 57.58 17 56.67 21 471.73 17 42.50 22 50.00 27 54.00 18 60.00 7 46.67 177 51.01
- Uunang 24 39.34 12 36.36 9 30.00 14 31.82 13 32.50 14 31.82 16 32.00 10 33.33 5 33.33 117 33.72
- 4N 8 13.11 2 6.06 4 13.33 9 20.45 10 25.00 8 18.18 7 14.00 2 6.67 3 20.00 53 15.27
4.3 yhuiiusensel
flon1svinvilosus
- iU 20 32.79 14 42.42 13 43.33 18 40.91 15 37.50 15 34.09 22 44.00 14 46.67 6 40.00 137 39.48
- laiiugie 41 67.21 19 57.58 17 56.67 26 59.09 25 62.50 29 65.91 28 56.00 16 53.33 9 60.00 210 60.52
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1. dayaniluvasdlvidunival
1nn1sduntwel wudn giiduatvaldmlngilumendgs Sovaz 54.13 uazilunayie

Seuay 45.82 wavdrulngliongsyning 41-50 U feuay 30.84 59891 018581319 51-60 U Seway 20.46
flongszuing 31-0 U Yevaw 19.88 Torguinn 60 U Fuld Sewaz 13.54 fergsewing 21-30 U fouaz 11.53
wazlongtiosndn 20 U fesaz 3.75 dwsusedunistnwdwlnglasunsfinusedudseudny Sovay 35.45
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- I Sauay
NYATLAYUN 347 100
1. 1we
-9y 159 45.82
- P 188 54.18
2. 91
- penan 20 U 13 3.75
-21-30 ¥ 40 11.53
-31-40 ¥ 69 19.88
-41-50 107 30.84
-51-60 1 71 20.46
-11nN31 60 U a7 13.54
3. NMSANEN
- ladlaSeumisde 15 4.32
- Usvaudnen 9 27.67
- fispuAnY 123 35.45
- 91N 49 14.12
- Gyaeituly 64 18.44

2. dayadinuauniisasaunia

nnsdunsaidinlvg) wudn Tuseulfikusnandnluaseuasilidulae Sovas 61.10 way
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Aoatudinuluaiadou Amdudesar 91.07 drudgmiinuie Jymdiliiisane Sovaz 6.63
Haymihild/ndu Sevay 1.73 LLazi‘nymfﬂszju Sovay 0.58 dwsuiidluaadou wui dnlneldussuilunis
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- AU Souay
eazdun 247 100
1. lusoudiikuuviny/andnluaseuaiaillasiiuthendold
- gl 212 61.10
- 135 38.90
2. il Hulseeslsuosiian
- szuumaiumela a1 30.37
- SEUUMLAURIMNS 6 4.44
- szuundanile 10 7.41
- lsnrmilauazgiunisneg 28 20.74
- sawReaifuy/m/itu 20 14.81
AU 30 22.22
3. Bmsdnunitvesiigailaiamaduiie
- Yaneliimetes 14 4.03
- Foeniu 23 6.63
- Temnfiounsie 100 28.82
- lumdlinsswenunalenau 64 18.44
- lUlsanenu1ave9sy 146 42.07
4. widsthaalun$idou
- vhelu 8 2.31
- thunna 0 0.00
- thuseth 20 5.76
- $0NUIIIIN/I0UTIYN 319 91.93
5. Jymiieatuiidlundadeu
- aidd 316 91.07
- hldifieame 23 6.63
- ufia 0 0.00
-ty 0.58
- dhild/nau 1.73
6. unaaildlundadeu
- vhelu 10 2.88
- fhuma 60 17.29
- vhusgi 201 57.93
- dhluwslth/deaes 0 0.00
- Hathussguae/soussmmi 76 21.90
7. Yymiieiuiildlunsidou
- aidd 274 78.96
~hldifieame 55 15.85
- ufia 0 0.00
-ty 11 3.17
- hild/nau 7 2.02




3. fayannuAaiuiifidenisaiuianssuvasuien

NNITFUNTWAUNUIIEIUINY UTE V1T UTUNITIUABIAUNTYIUNLDILIVDIUTEN Fouay 91.64

Fanrsviuuilesustnatnuilnas fe dlugliuansniudadiu Anduiesay 71.76 asenuldiulssavuluy

e

a a 1% a a
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A13199 5 aguran1sdrsateyannufniiuidisentsiniduianssuvesuiem

- MUY $aeay
sngazden
347 100

1. viumsudigatunisvinmiiowusveslasimsviold

- 31U 318 91.64

- lainsu 29 8.36
2. A simniiausindtuiinafesnsls

- AugAATY 28 8.07

- adsnulifudssemuluviesdu 59 17.00

- szuuawmiaéﬂimluﬁaqﬁuaﬁu 11 3.17

- laduansmnudniiu 249 71.76

DU e 0 0.00
3. A imliasusinatuiinadeednsls

- Huayeeq 166 47.84

- \@wesesuniu 97 27.95

- uwseduaziiiou 65 18.73

- oWz 0 0.00

- NITIATARTA 19 5.48

AU 0 0.00

4. Foyadunansznududandeuilasulutaqiu

nnrsduntwainuInUsrrvudulug ldlasunansenuainnisinmiles Sevay 72.33
wagldSunansenu Sevar 27.67 Inedamiinuutady

- dymidsindeudiuiuazess lnsuvaduundainieainn1s9519s Aanssuveaniles
LAyAINTINVYLTY DeuvasRiinannI59Tas o W¥ukansenulunans fesay 49,57 liunansenuties
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- Jgymmansenududsadisuniu Tnswdaduunafinnainnisasnas Aenssureuniles
LAYAINTIIVYLTY TeuvasfiinannIsaTas wui W¥unansenutes fesay 48.13 dfunansenuuiunang
Soraz 34.87 uazldfunansznuain Separ 17.00 wnasfinninfanssuvewniles wuin lesunansenuties
fouaz 48.99 l@unansznuliunans Sevay 33.72 warldsunansenuuin Seuay 17.29 wavwnasiiunain
AansTuveuyy Ul lasunansenuiles Jesay 52.16 lasunansenuuiunais Sevay 34.87 uaglasu

NANSENULIN Sogay 12.97
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LAYAINTIIYLTY Beuvasfiinannisanas wui WW¥unansenutes fesay 46.69 liumansenuuiuna
fovay 35.16 wazldunansenuuin Sesaz 18.16 wiafiuianisnssuveaniies nuin ldunanseny
Uunans Sewaz 51.59 ldsunansenuiios Sevaz 33.43 wazldsunansenuann Sosay 14.99 wavunaafiuiain
Aanssuvesguyy wuda lasunansenuies Sevaz 51.01 lasunansenuUiunais Seuay 33.72
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= AU Sovaz
UALLDYN 347 100
1. Jaqturhuldsunansenuvield
- aidd 251 72.33
-4 96 27.67
2. Yagtiuvinildfunansgnuludesletis
2.1 Huageag
n7595197
- oy 129 37.18
- Junang 172 49.57
- 410 46 13.26
Aanssuveunilo
- oy 107 30.84
- J1unang 181 52.16
- 3N 59 17.00
AINTIUYDIYNYLU
- oy 171 49.28
- U1unang 117 33.72
- 41N 59 17.00
2.2 \@passuniu
17599197
- oy 167 48.13
- U1unang 121 34.87
- 47N 59 17.00
Avnssuveunioy
- oy 170 48.99
- Uunang 117 33,72
- 41N 60 17.29
AINTINYOIYUYY
- oy 181 52.16
- Junang 121 34.87
- 41N 45 12.97
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2.3 ussduasiitou

17595795

- oy 162 46.69

- U1unang 122 35.16

- 41N 63 18.16

Aanssuveunilo

- oy 116 33.43

- Junang 179 51.59

- 41N 52 14.99

AINTIUYDIYNYLU

- oy 177 51.01

- U1unang 117 33,72

- 41N 53 15.27
3. vhudumevselidensimiles

- iU 137 39.48

- laliusing 210 60.52
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USUN Tud 1IBUBItESY PoUBAIOUN Wi
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : vhavfuaaudain wersasms (1970) lrsnsidiewitugnamnsnminiugy ilegnamnssuraain
Ussmuine?t 26542/15799

Address : il 6 Muamssgamande sunadon Jmiamesy§  Report No. : M660098
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 5-8 September 2023
Sample Type  : owluussenmiasialy (Ambient) - Sampling Method : High Volume Air Sampler
Station : TsaSeulveigiven 13 (UTM 47p 581781 E, 1470069 N.) Report No. : M660098-01
Data Provided by Laboratory
Laboratory Code No. : M660098/1 Received Date  : 11 September 2023
Analytical Date : 11-21 September 2023 Report Date : 21 September 2023
Model of Equipment : TISH Model of Traceability : TE-50254/2262
Certifled Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method iy Standgrd
(mg/m?) (mg/m?)
05-06/09/2023 US.EPA 40 CFR 50, Appendix B 0.023
Total Suspended Particulate (TSP} | 06-07/09/2023 US.EPA 40 CFR 50, Appendix B 0.033 0.330
07-08/0%/2023 US.EPA 40 CFR 50, Appendix B 0.029
05-06/09/2023 US.EPA 40 CFR 50, Appendix J 0.016
Particulate Matter (PM-10) 06-07/09/2023 US.EPA 40 CFR 50, Appendix J 0.020 0.120
07-08/09/2023 US.EPA 40 CFR 50, Appendix J 0.015

Note: ! UsemapaiznssunsAanndouuid ot 24 (e, 2547) Zaq Amnnaspusunwemdluusseimalaeialy
Urzmalusrefianmunt idu 121 Asufis 104 1 Ussma el udt 9 Somes . 2547
Total Suspended Particulate (TSP) : duazaauwyiuasssau wade 24 Falug
Particulate Matter (PM-10} ; duazsasvurmdinnii 10 luasou wile 24 $alu

Reviewed signatory Approved signatory
Reported results refer to submitted sampla(s) only, 1/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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Data Provided by Customer

Usuh Tud Budidado poutalaur S0
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Customer Name  : vhaviudaudiin iwasenms (1970) Tassnismileausftugramnssuviiadiugy \Wegmamnssuriaadne
L A
Usenulinsh 26542/15799

Address : Mi#A 6 Fuavusspmanie Suneivios Jwiamesy3  Report No.
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type  : emAluussmaaly (Ambient)

Station : guruinugesLan (UTM 47P 581465 E, 1471243 N.) Report No.

Data Provided by Laboratory
Laboratory Code No, ;: M660098/2

Analytical Date : 11-21 September 2023

Model of Equipment : TISH
Certified Date : 5 December 2022

Sampling Method : High Volume Air Sampler

Received Date
Report Date

: M660098

: 5-8 September 2023

: M660098-01

: 11 September 2023
: 21 September 2023

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

Parameter Sampling Date Analytical Method Result Standard ¥
(me/m?) (mg/m?)
05-06/09/2023 US.EPA 40 CFR 50, Appendix B 0.051
Total Suspended Particulate (TSP} 06-07/09/2023 US.EPA 40 CFR 50, Appendix B 0.043 0.330
07-08/09/2023 US.EPA 40 CFR 50, Appendix B 0.026
05-06/09/2023 US.EPA 40 CFR 50, Appendix J 0.023
Particulate Matter (PM-10) 06-07/09/2023 US.EPA 40 CFR 50, Appendix J 0.016 0.120
07-08/09/2023 US.EPA 40 CFR 50, Appendix J 0.018
Note: ? Ussmmannssumsfiuwindonuvionh athuil 24 (e, 2547) Jos AnmumnasgrunammemAluussemeataeialy
Ussmealumeissmuunin wu 121 soufiay 104 ¢ Ussime o Yuil 9 Aane w2547
Total Suspended Particulate (TSP) : Huaseauviuasy sy wie 24 Flus
Particulate Matter (PM-10) : fluazassnnadnadi 10 luaseu il 24 Filus
Reviewed signatory Approved signatory
2/4

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

MEC-FM-45 Rev.06 03-04-2566
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usyN Tud 1IBudideso nousaraur diria
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : 1audushin iwysayms (1970) Tesanswmilasusiugramnssuiindiuyu ilegramassurieatny
Ussnlnsh 26542/15799

Address : wifl 6 suausumamila Sunainndes Jwmdamesy3  Report No. : M660098
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 5-8 September 2023
Sample Type  : anwluusseimaialy (Ambient) Sampling Method : Migh Volume Air Sampler
Station : ‘quwﬁnwumﬁuwa {(UTM 47P 586290 E, 1469305 N.) Report No. : M660098-01
Data Provided by Laboratory
Laboratory Code No. : M660098/3 Received Date  : 11 September 2023
Anatytical Date : 11-21 September 2023 Report Date : 21 September 2023
Model of Equipment : TISH Model of Traceability : TE-50254/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Result Standam &
{mg/m?) (me/m?
05-06/09/2023 US.EPA 40 CFR 50, Appendix B 0.038
Total Suspended Particulate {TSP) 06-07/09/2023 US.EPA 40 CFR 50, Appendix B 0.027 0.330
07-08/09/2023 US.EPA 40 CFR 50, Appendix B 0.032
05-06/09/2023 US.EPA 40 CFR 50, Appendix ) 0.019
Particulate Matter (PM-10) 06-07/09/2023 US.EPA 40 CFR 50, Appendix J 0.018 0.120
07-08/09/2023 US.EPA 40 CFR 50, Appendix ) 0.015

Note: " Ussmapnznssuntsfewindouuvionid ot 24 (na. 2547) daa fmusasguguawamaluTTemAalng iy
Ussmirlusmefiaangunm wu 121 asuiiene 104 4 tsenim o $uil 9 Aonas wa, 2547
Totat Suspended Particulate (TSP) : fuazasiviuastsi wis 24 49ln
Particulate Matter (PM-10) : fuareasuwaiiinndi 10 luasau e 24 1l

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 3/4
Do not copy partlal of this analysis report without official approval,
MEC-FM-45 Rev.06 03-04-2566
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USUh Tl IBudIGeso AouBaIaUR $ia
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Narne

Usenmuiasi 26542/15799

¥oow oy = ot - 1a - e o v
P WHWURILIINR INYTWs (1970) I'FI‘iﬂmﬂ'b‘lilENI.LW‘IJQﬂﬂTﬂﬂﬁu‘U‘UﬂWU‘IJ“‘U LHOARAMNTINADETN

Address - il 6 duavmasyanamile Suneidon Jwviamesys  Report No. : M660098

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 5-8 September 2023
Sample Type : 9MeluusTenaasly (Ambient) Sampling Method : High Volume Air Sampler
Station - ﬁ"muﬁ'w‘ﬁné'ﬁqwg 6 Unigmzan Report No. : M660098-01

(UTM 47P 582132 E, 1470359 N.)

Data Provided by Laboratory
Laboratory Code No. : M660098/4
Analytical Date

Model of Equipment : TISH
Certified Date ; 5 December 2022

: 11-21 September 2023

Received Date
Report Date

: 11 Septemnber 2023
: 21 September 2023

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

. . Result Standard ¥
Parameter Sampling Date Analytical Method (mg/m®) (ma/m®)

05-06/09/2023 US.EPA 40 CFR 50, Appendix B 0.047

Total Suspended Particulate (TSP} 06-07/09/2023 US,EPA 40 CFR 50, Appendix B 0.030 0.330
07-08/09/2023 US.EPA 40 CFR 50, Appendix B 0.034
05-06/09/2023 US.EPA 40 CFR 50, Appendix J 0.026

Particulate Matter (PM-10} 06-07/09/2023 US.EPA 40 CFR 50, Appendix J 0.017 0.120
07-08/09/2023 US.EPA 40 CFR 50, Appendix J 0.020

Note: ¥ yszmmpnuznssunmsauandenuviend atufl 24 n. 2547) aq fvumnssgugunwemdluusisnelaeiily

Usznmalurmfiagyeuny & 121 soufiae 108 4 semd o Suil 5 Aoney wa. 2547
Total Suspended Particulate (TSP) : fuazanautiuaensi Wil 24 #il
Particulate Matter {(PM-10) : guavasssunmidnnin 10 Tuasou wily 24 Falue

Reviewed signatory

Approved signatory

Reported results refer to submitted sample(s) only. 4/4

Do not copy partial of this analysts report without official approval,

MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

2 2 o ar - 1, o - "l ] ¥
Customer Name mmuehuﬁnnﬂ \WyTaynT (1970) Tﬂiam‘smumuwuqﬂawﬂimwmw‘ju LHOYANUNTSUNDATS
L% A
Usgmulngh 26542/15799

Address il 6 druavussguwainile Sunavnder JmiawmesyS  Report No. : M660098
Sampling By - Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 5-8 September 2023
Sample Type  : szfuidies (Sound Level) Sampling Method : Sound Level Meter

Station : thumdaldiigam] 6 thugavin
{UTM 47P 582132 E, 1470359 N.)

Data Provided by Laboratory

Laboratory Code No. : M660098/5
Analytical Date : 11-21 September 2023

Model of Equipment ; Scarlet Tech/ST-120
Reference of level (dB(A)): 94.0 dB/114.0 dB
Measurement of Reading (dB(A)) : 93.96 d5/114.00 dB

Report No. : M660098-01

Received Date  : 11 September 2023
Report Date : 21 Septernber 2023

Model of Traceability : ST120C0669E
Calibrated Date : 7 July 2023
Certificate No : 20230323J139

Equivalent Sound Pressure Level (dB(A))

Time 5-6 September 2023 6-7 September 2023 7-§ September 2023

Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax

11.00-12.00 45.5 75.8 43.8 66.0 45.0 65.0
12.00-13.00 45.7 65.2 424 62.4 430 61.9
13.00-14.00 44.8 68.4 43.1 67.6 4d.4 67.2
14.00-15.00 43.9 65.3 42.6 66.8 43.8 66.0
15.00-16.0¢ 44.6 67.6 39.7 60.9 46.6 735
16.00-17.00 45.5 72.8 37.7 53.6 41.5 68.4
17.00-18.00 383 60.9 38.2 58.1 48.7 60.6
18.00-19.0¢ 39.5 67.0 39.8 61.8 49.3 60.5
19.00-20.00 36.2 47.7 40.1 534 485 524
20.00-21.00 35.4 49.6 39.3 53.1 48.0 538
21.00-22.00 36.9 53.8 399 61.3 46.2 51.6
22.00-23.00 41.2 54.6 380 58.1 45.8 53.8
23.00-00.00 48.6 55.1 44.9 55.5 454 40.6
00.00-01.00 49.9 52.5 50.5 571 45.9 46.5
01.00-02.00 44.1 533 51.2 323 45.8 39.7
02.00-03.00 43.2 49.2 426 56.4 46.3 51.5
03.00-04.00 45.6 53.3 538 60.5 46.9 55.3
04.00-05.00 39.9 54.1 52.9 63.2 47.9 52.7
05.00-06.00 41.1 61.5 438.8 60.8 42.5 59.6
06.00-07.00 43.7 634 46.3 65.6 45.6 69.0
07.00-08.00 43.0 64.9 q7.1 63.1 45.6 65.0
08.00-09.00 425 66.1 45.4 730 45.6 694
09.00-10.00 433 61.7 44.2 65.1 47.9 76.7
10.00-11.00 42.4 71.8 429 58.6 46.2 67.7

Average 24 hrs. 44.0 - 46,7 - 46.3 -
Maximum - 823 5 76.7
Standard? 70.0 115.0 70.0 115.0
Note: ¥ Uszmemuvnysunisdaniadonwiond adul 15 ;1{& umsgussiudsddnevialy
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-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.,LTD,

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : irsifudauinin wysayns (1970) Tassmawiloausfugramnssniaiuy egramnssuriaai
Usymudnsi 26542/15799

Address : Wil 6 shuavussguwalnile Sunaiidan Jmiamesy3  Report No. : M660098
Sampting By : Sampling Teamn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 5-8 September 2023
Sample Type : 3uAudsa (Sound Level) Sampling Method : Sound Level Meter
Station : ‘5’ﬂ"-‘gij’J\1 (UTM 47P 582000 E, 1470012 N.) Report No. : M660098-01
Data Provided by Laboratory
Laboratory Code No. : M660098/5 Received Date  : 11 September 2023
Analytical Date : 11-21 September 2023 Report Date : 21 September 2023
Model of Equiprnent : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date ; 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323J139
Equivalent Sound Pressure Level (dB(A)}
Time 5-6 September 2023 6-7 September 2023 7-8 September 2023
Leq 24 brs. Lmax Leqg 24 hrs. Lmax Leg 24 hrs. Lmax
13.00-14.00 475 68.7 49.7 71.5 65.9 104.5
14.00-15.00 54.1 65.4 44.8 75.0 63.4 100.2
15.00-16.00 q47.7 727 46.7 74.0 60.6 96.2
16.00-17.00 60.5 93.4 46.8 80.1 57.6 84.6
17.00-18.00 43.0 63.2 50.9 8.7 454 72.6
18.00-19.00 49.0 79.2 47.7 77.6 41.0 61.6
19.00-20.00 47.1 74.4 56.0 96.1 48.5 73.2
20.00-21.00 47.1 69.7 47.5 87.5 45.1 73.5
21,00-22.00 47.9 76.6 38.6 65.0 46.6 80.5
22.00-23.00 45.2 70.1 38.1 62.3 53.7 79.8
23.00-00.00 45.5 T1.7 758 105.1 39.6 65.8
00.00-01.00 45.1 739 46.4 78.5 43.0 82.9
01.00-02.00 43,7 69.1 41.5 77.0 38.0 65.4
02.00-03.00 43.1 60.0 453 67.3 42.6 80.1
03.00-04.00 424 61.6 49.5 69.1 45.2 716
04.00-05.00 47.4 752 54.0 85.8 48.6 78.8
05.00-06.00 50.6 83.0 50.3 75.7 44.5 73.0
06.00-07.00 46.3 66.3 504 81.2 425 70.7
07.00-08.00 52,1 77.3 56.8 89.5 38.7 63.9
08.00-09.00 55.9 83.1 44.9 67.6 45.6 69.6
09.00-10.00 46.5 66.5 43.5 65.0 52.5 75.3
10.00-11.0C 47.6 32.8 44.5 68.6 59.4 81.0
11.00-12.00 45.2 68.6 46.1 67.7 46.3 86.7
12.00-13.00 52.4 812 58.1 98.2 43.2 92.4
Average 24 hrs. 51.0 - 62.3 - 56.0 -
Maximum - 93.4 = 105.1 - 104.5
Standard” 70.0 1150 70.0 1150 70.0 115.0

- ] = e oal o a
Note: ¥ Ussmanmusnssumsiausndouuiend atudl 15 (ng; WwuauRsIusERUEsdagialy

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/2
Do not copy partial of this analysis report without officlal approval.
MEC-FM-45 Rev.06 03-04-2566
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Data Provided by Customer

Custormer Name

Address
Sampling By
Sample Type
Station

Ussnudnsd 26542/15799

(UTM 47P 582132 E, 1470359 N.)

Data Provided by Laboratory
Laboratory Code No. : M660098/7

Analytical Date

uSun Tud ISudItisSd AouBanaur sria
MINE ENGINEERING CONSULTANT CO.,LTD.

: il 6 fuampsgmamie Suneiwndon Jmdomesys

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

: Imudeitlnaiigamy 6 Trugasm

Report No.

Sampling Date
Sampling Method :
Report No.

Received Date

ANALYSIS REPORT

VoW o - 1a - - = v v
s nanENTia TS (1970) lassnmamilewsiugnamnssueiiaiufu Weapamnssunsatne

: M660098
: 5 September 2023

Vibration Recorder

1 M660098-01

: 11 September 2023

: 11-21 September 2023 Report Date : 21 September 2023
Pararneter Resut
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130
Peak Displacement (mm) 0.000 0.000 0.000
Peak Sound Pressure Level ; pa.(L) <0.500
Standard”

Peak Particle Velocity (mm/sec)

Peak Displacement (mm)

Note :

Afalugeiagnyune @ 122 mouil 125 « avisfl 29 fureu 2508
N/A #3nedfis Frequency < 1 Hz, Velocity <0.130 mm/sec was Displacement < 0 mm

arsslnmiles 17.90 u.

Reviewed signatory

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

U dsznianssnmimiwensorurifuasduandey Fas dmumnmsgumussedudsuasrLisztos Ny

Approved signatory

1/2
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MINE ENGINEERING CONSULTANT GO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : Waudusndin inysayms (1970) Tassmamilosusiiugnannsaudiadiuu (ogrenmnsunoade
Ussmulisil 26542/15799

Address - mjiil 6 fiuanussguwamile unenden JmiamenyS  Report No. : M660098
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 5 September 2023
Sample Type : arniduaziiou {Vibration) Sampling Method : Vibration Recorder
Station : ¥PMaiaa (UTM 47P 582000 E, 1470012 N)) Report No. : M660098-01
Data Provided by Laboratory
Laboratory Code No. : M660098/8 Received Date  : 11 September 2023
Analytical Date : 11-21 September 2023 Report Date : 21 September 2023
Parameter egt
TRANSVERSE VERTICAL LONGITUDINAL

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

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

Peak Displacement (mm) 0.000 0.000 0.000

Peak Sound Prassure Level ; pa.(L) <0.500

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

Note: ! Yssmansenmmminennssrsusfuavdumdan Joe mmnesgumvguszdudsuazaduasifouinnsiuniesing
= - ] ar
Afanilus oo nyuny iy 122 moudl 125 § aviuil 29 Sunen 2508

N/A mnsifia Frequency < 1 Hz, Velocity <0.130 mm/sec uaw Displacement < 0 mm
nansadamviia) 17.40 v,

Reviewed signatory Approved signatory

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

ANALYSIS
REPORT

THAILAND

NSC-TISI-TIS 17025
Testing (623

Data Provided by Customer
: Fafudausie imysayws (1970) Tassmswileswsiugnamnssuriinfuu tRegeamassudeains
Ussmulinsi 26542/15799

Customer Name

Address - fl 6 Fuavuespmamie Suneides Swdamen@d  Report No. : M660098
Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date . 8 September 2023
Sample Type - 1h {(Water) Sampling Method : Grab Sampling
Station sthinfuuinadhogaum Report No. : M660098-01

(UTM 47P 581702 E, 1470609 N.}

Data Provided by Laboratory
Laboratory Code No. : M660098/9
Sample Appearance : Ta Sinznautnia Lifindu

Received Date
Analytical Date

: 11 September 2023
: 11-21 September 2023

Repoit Date : 21 September 2023
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) 8.0 5.0-9.0
Total Suspended Solids mg/L. Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 195 -
Total Hardness mg/L as CaC0, | EDTA Titrimetric Method (2340 C} 113 -
Turbidity™ NTU Nephelometric Method (2130 B) <1.0 -
Sulfate mg/L Turbidimetric Method {4500- SO,% E) 7.0 -
. Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L <0.01
Method (3030 F, 3120 B) than 0.01
Cadmium®™ malL Digestion, Inductively Coupled Plasma 20,003 Not more
Method (3030 F, 3120 B) than 0.05”
Digestion, Inductively Coupled Plasma
Total Iron mg/L <0.01 -
Method (3030 F, 3120 B)
Lead el Digestion, Inductively Coupled Plasma 25061 Not more
Method (3030 F, 3120 B) than 0.05

Note: Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 Ui"ﬂ‘lﬂﬂm.,n':'iunﬁﬂmmaauumﬁw avuil 8 {w A. 2537) soanuaralunse ﬂ'umurgmaatﬂ‘muawnmmumwaamﬁaauwwm
.9, 2535 Gos mﬁumnmﬂuﬁmn“lwu'ﬂuuﬁaqu'm'mu wuw‘luﬂ'ummqwﬂm Wy 111 Aeud 16 ¢ astufl 24 nuﬂ'muﬁ 2537

(ﬂsumwﬂ 3)

3] 40

umummmzmﬂuiﬂ‘um CaCOs \Aunin 100 Hadnsusiodng
£ imm'smaauuaguan‘nau'mmﬁu:aa ISOAEC 17025 mammﬂﬁﬁ'ﬁm‘:mﬂav

Reviewed signatory

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

MEC-Fit-45 Rev.0s 03-04-2566

Approved signatory
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MINE ENGINEERING CONSULTANT CO.LTD.

THAILAND

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Data Provided by Customer
Customer Name

Address
Sampling By
Sample Type
Station

: 47 (Water)

: Sarnpling Tearn of Mine Engineering Consultant Co., Ltd.

e s oa a ¥ e
S MERUUInNERBRY (@amun 1)

Report No.
Sampling Date

s FeudindiAn nysayns (1970) Tanmamiiowsiugnamnsauriefuyu thogamunssuneasng
ol
Ussmuiash 26542/15799
: Wi 6 duanuesgwamile dunatwdon Jamdamesyd

: M660098
: 8 Septernber 2023

Sampling Method : Grab Sampling

(UTM 47P 581702 E, 1470609 N.)

Data Provided by Laboratory

Laboratory Code No. : M660098/10

Sample Appearance

: widndla senawjmna Litindu

Received Date
Analytical Date

Report No.

: M660098-01

: 11 September 2023
: 11-21 September 2023

Report Date 1 21 September 2023
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* 8) 7.8 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 ) 171 -
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) 135 -
Turbidity™* NTU Nephelometric Method (2130 B) 1.5 -
Sulfate me/L Turbidimetric Method (4500- SO E} 15.4 -
) Digestion, Inductively Coupled Plasma Not mare
Arsenic* me/L <0.01
Method (3030 F, 3120 B} than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium® me/L <0.002 3
Methad (3030 F, 3120 B} than 0,05
Digestion, Inductively Coupled Pla
Fsisliron e/t igestion, Inductively Couple sma ol i
Method (3030 F, 3120 B}
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B} than 0.05

Note: Y Standard Methods for the Examination of Water and Wastewater, 23 ed. APHA, AWWA, WEF, 2017,
2 ﬂizmﬁﬁmn‘imm‘sﬁqmﬂaauuﬁwm atuil 8 ('w A, 2537) aﬂnmum'mﬂuw‘i"‘:‘I'Uurgf.umaeLa*iuu,a-"inmmmmwaawmaaum\‘mﬂ
WA 2535 1Ho9 muunmmgwqmmwuﬂumamﬂN‘mu mﬂuw"luswmlmqmnm Wy 111 noufl 16 ¢ avtuil 24 numwuﬁ 2537

(‘Usamw 3)

Reviewed signatory

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

MEC-FN-45 Rev.06 03-04-2564
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
| NS(.‘I-TIE.';I-TIS. 17025 R E PO RT

Testing 0623

Data Provided by Customer
Customer Name  : wijudnudniin tnesayms (1970} lasamsuiloswsiiugnamnsiuslafiugu thegaaunsiunoadng
Ussmudngf 26542/15799

Address :myfl 6 diuavusspwawmie Snevndes Smiawmend  Report No. : M660098
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 8 September 2023
Sample Type 4§ (Waten) Sampling Method : Grab Sampling
Station s thinAusadhemin @aniid 2 Report No. : M660098-01

{UTM 47P 582902 E, 1469934 N}

Data Provided by Laboratory

Laboratory Code No. : M660098/11 Received Date  : 11 September 2023
Sample Appearance : méaala avnauiaa Taifindu Analytical Date  : 11-21 September 2023
Report Date : 21 September 2023
Parameters Units Analytical Methods Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) 83 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C {2540 D} 52 -
Total Dissolved Solids me/L Dried at 180 °C {2540 C} 234 -
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 Q) 173 -
Turbidity* NTU Nephelometric Method (2130 B) 25 -
Sulfate meg/L Turbidimetric Method (4500- SO,.Z E} <5 -
. Digestion, Inductively Coupled Plasma Not more
Arsenic* mg/L <0.01
Method (3030 F, 3120 B) than 0.01
) Digestion, Inductively Coupled Plasma Not more
Cadmium™ me/L <0.002 2
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma
Total Iron me/L g Y 5P <0.01 -
Methad (3030 F, 3120 B)
Digestion, inductively Coupled Plasma Not more
Lead me/L <0.01
Method (3030 F, 3120 B) than 0.05

Note: " Standard Methods for the Examination of Water and Wastewater. 239 ad. APHA, AWWA, WEF, 2017.

2 'tl‘i.,n'iﬁﬂmvﬂ‘siumsﬁsmﬂaanummm atufl 8 (n.f1. 2537) aaﬂmuﬂﬂu’luw‘i‘*‘ﬂwq;ngmaaLaiuuﬁuinmﬂmnwﬁqmﬂaanummm
1.7.2535 1394 mwuﬂmmmuﬂmmwuﬂumﬁqmmﬂu ﬂwuw'iu‘i'mmmumnm w111 noufl 16 ¢ asiuil 24 ﬂumwuﬁ 2537
WUsznndl 3)

3 ﬂ1‘ﬁﬂﬁ?1ﬂn?¥ﬂ1i‘[ﬂ‘3ﬂﬂ8ﬁ CaCO; Wuri 100 fiadniusieding

* swnaviedauiiaguanvautitensiuges ISO/EC 17025 veswesufjiufinsvwaaey

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only, 3/6
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Data Provided by Customer
Customer Name

Address
Sampling By
Sample Type : 101 {Water)

Station

g e T ] -
 WHTIAUUILIYULWI D

Report No.
Sampling Date

: Favfuaaudria twusayvs (1970) Tassmswiloausfugnamnssueliafiuu Rogramnsanoadt
Usenutingd 26542/15799

: Wit 6 Fuanussguwanile Sunewndes Sy

: Svampl.ing Tearn of Mine Engineering Consultant Co., Ltd.

: M660098
: 8 September 2023

Sampling Method : Grab Sampling

Report No.

(UTM 47P 582842 E, 1471083 N.)

Data Provided by Laboratory

Laboratory Code No. : M660098/12
Sample Appearance : la finznou Lifindu

Received Date
Analytical Date

: M660098-01

: 11 September 2023
: 11-21 Septernber 2023

Report Date : 21 September 2023
Parameters Units Analytical Methods ¥ Results Standard 2
pH @ 25 °C - Electrometric Method (4500-H* B) 8.0 5.09.0
Total Suspended Solids rog/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 1,791 -
Total Hardness meg/L as CaCO; | EDTA Titrimetric Method {2340 C) 1,036 -
Turbidity* NTU Nephelormetric Method {2130 B) <1.0 -
Sulfate me/L Turbidimetric Method (4500~ SO, E} 884.1 -
. Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L <0.01
Method (3030 F, 3120 B} than 0.01
) Digestion, Inductively Coupled Plasma Not more
Cadmium® mg/L <0.002 2
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma
Total ron me/L <0.01 -
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead me/L <0.01
Method (3030 F, 3120 B) than 0.05

Note: » Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 ﬂ'3“mﬁﬁmvﬂsmm‘ia%mﬂaamme'ﬁ'}ﬂ ﬂuuw 8 (‘w fl. 2537) sonmuanulunsesed ﬂ‘;ﬂgnmi,e!mu,ﬁ-"snmﬁ{un'mﬁal,rmaauumw‘m

- e o

W.7.2535 (399 n’muﬂu‘lmg'luﬂmn‘lwu'ﬁuuﬂaw‘mw afsluseianpuune @y 111 Aol 16 ¢ avtuil 24 AuATWuS 2537

{ﬂ*svmw 3)

Reviewed signatory

-----

Approved signatory

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

MECFM-45 Rev.06 03-04-2566
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MINE ENGINEERING GONSULTANT CO..LTD.

ANALYSIS
NSC-TISI-TIS 17025 R E PO RT

Testing 0623

Data Provided by Customer
Customer Name  : #1vjudud i twasayms (1970) lessnisiniieausiugramnssuriinfuyu egeamnssunaain
Usyyuling?t 26542/15799

Address : i 6 suamussgumawdla Sunawndos Smdanesyd  Report No. : M660098
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 8 September 2023
Sample Type  1h (Water) Sampling Method : Grab Sampling
Station s Uaumafiauiunlsaliiiiu Report No. : M660098-01

{(UTM 47P 582138 E, 1470371 N.)

Data Provided by Laboratory

Laboratory Code No. : M660098/13 Received Date  : 11 September 2023
Sample Appearance : wdadla dnznawhna Lifindu Analytical Date  : 11-21 September 2023
Report Date : 21 September 2023
Standard 2
Parameters Units Analytical Methods Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H" B} 1.9 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Cried at 103-105 °C {2540 D) <50 - -
Not more
i i i o 204 1,200
Total Dissalved Solids me/L Cried at 180 °C (2540 Q) 0 e 800 :
Not more
Total Hardness myg/L as CaC0; | EDTA Titrimetric Method (2340 C) 110 500
than 300
Turbidity* NTU Nephelometric Method {2130 B) 31 5 20
Not more
Turbidimetri 4500- SO~ F 14.9 250
Sutfate me/L urbidimetric Method (4500- SO, E) than 200
Digestion, Inductively Coupled Plasma Not
A ic* L <0.01 0.05
eI my/ Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not
Cadmi L <0.01 0.01
rium "y Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupted Plasma Not more
Total | L . <0.01 1.0
otat fron ms/ Method (3030 F, 3120 B) than 0.5
Digestion, Inductively Coupled Plasma Not
Lead meg/L <0.01 0.05
e ¢ Methad (3030 F, 3120 B) Detected

Note: ¥ Standard Methods for the Examination of Water and Wastewater, 23 ed. APHA, AWWA, WEF, 2017.
2 Yszmpnszvsimnensernnisariundon o1 fmusvdninasinasnesnistumduntdmiumslssiuinawaduuas
mllasfiflufesdumdombuity wa. 2551 Fuiluswiormauny @n 125 aaufivy 85  aeSuii 21 woumeu 2551
* emmedeuileguanveudisns¥uses ISOEC 17025 YoWERURnnadou

Reviewed signatory Approved signatory

Reported results refer to submitted sarmplels) only. 5/6
Do not copy partial of this analysis report without official approval.
MEC-FiM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
| NSC.-TISI-TIS 17.'0.25 R E P O RT

Testing 0623

Data Provided by Custorner
Customer Name  : Weffusaudiin wwaseyys (1970 Tassnrsmiiesusfugnaminssuwiinfiuyu egeamnssursaina
Usemuiisfl 26542/15799

Address : mif 6 Fanupsguwamie Sunerndes Swmaweng  Report No. : M660098
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 8 September 2023
Sample Type S (Water) Sampling Method : Grab Sampling
Station 3 ﬂﬂlﬂﬂ’la‘fﬁwﬂjiﬁ {(UTM 47P 582059 E, 1470000 N.) Report No. 1 M660098-01

(UTM 47P 582059 E, 1470000 N.}

Data Provided by Laboratory

Laboratory Code No. : M660098/14 Received Date  : 11 Septerhber 2023
Sample Appearance : la fingnou liifindu Analytical Date  : 11-21 September 2023
Report Date : 21 September 2023
Standard 2
Parameters Units Analytical Methods © Results Appropriate | Maxirmum
Criteria Criteria
pH ® 25 °C - Electrometric Method {4500-H* B} 7.9 7.0-85 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
Not more
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 6dd 1,200
than 600
Not more
Total Hardness mg/L as CaCO, | EDTA Titrimetric Method (2340 O 528 than 300 500
Turbidity* NTU Nephelometric Method {2130 B} <1.0 5 20
Not more
Sutfate me/L Turbidimetric Method (4500- SO,% E) 236 250
than 200
Digestion, Inductively Coupled Plasma Not
Arsenic* me/L <0401 0.05
l ¢ Method {3030 F, 3120 B) Detected
Cadmium me/L Digestion, Inductively Coupled Plasma <001 Not 0.01
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not more
Total iron me/L <0.01 1.0
4 Method (3030 F, 3120 B) than 0.5
Lead m/L Digestion, Inductively Coupled Plasma <0.01 Not 0.05
Method (3030 F, 3120 B) Detected

Note: " Standard Methods for the Examination of Water and Wastewater. 23' ed, APHA, AWWA, WEF, 2017.
2 Yszmenseysawinennssssisardusaden Hos dmundnnusivaruwsmslumadnmsdmiumsteiuiassauguuas
mslosiuluFasdaunndeuduie wea. 2551 FRuluswiaeuns W 125 aoufias 85 ¢ aaiull 21 wowmey 2551

* nmadouiieguenveutiontiiuses ISOEC 17025 vedyies -n
AT

Reviewed signatory Approved signatory
e T T
Reported results refer to submitted sample(s} only. &/6

Do not copy partial of this analysis report without official approval.
MEC-FiM-45 Rev.06 03-04-2566
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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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SCARLET | TECH

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20230323J139
Name of Product Sound Calibrator
Type ST-120
Serial Number ST120C0662E
Specification Class 1
Date 2023/07/07
Tested by a
1. Outside : OK
2. Sound Pressure Level : 93.96 dB ; 114.00 dB
3. Frequency : 1000.24 Hz
4, Distortion : 11%;1.2%

Environment conditions :

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

Scarlet Tech Co., Lid.

I = e LS
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Calibration Certificate

Part Number: 721A0201
Description: Micromate ISEE Linear Microphone
Serial Number: ULE740

Calibration Date: SEP 27 2013
Calibration Reference Equipment: 714)7402

The equipment identified above meet or exceeds the International Society of
Explosives Engineers (ISEE) 2017 Performance Specification for Blasting
Seismographs.

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

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

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

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

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

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

Calibrated By:

2 Instantel’ :0sicgeet orive, ottaws, ontario, k2K 343, (613) 592-4642

@
[

022 Xmark Corporation. |nstantel and Instantel logo are trademarks of Xmark Corporation or its affiliates. 71405201 Rev 21
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Microphone Stand Assembly part No. 72046001)

Explanation
The Microphone Stand Assemby provides increased flexibility for various heights dependent on assembly,
as follows:

Number of Sections Asssembled Height

+ 3 Sections 33.25" (84.46 cm),

+ 2 Sections 22.25” (56.52 cm)

+ 1 Section 13.25” (22.02 ecm) (Requires optional Ground Spike, Part No. 1100241)

If height is required beyond the three combined sections, additional sections may be ordered or used from
another existing microphone stand assembly.

Package Contents
Microphone Stand Assembly Part No. 720A6001

Tools and Materials Required

+ Microphone Stand Assembly, Part No. 72046001,

« Optional Microphone Stand Assembly Extension Section, Part No. 400-720020-000,
for extended length installations.

+ Optional Geophone Spike, 3” (75 mm), Part No. 1100241, for short length installations.

» Rubber mallet, as required.

Middle Extension Section - Part No. 400-720020-000

1 Section with optional Ground Spike - Part No. 1100241 . 4
2 Assembled Sections 8

Installation

L Determine the required height and assemble the Microphone Stand by firmly hand-
tightening the sections together. Do not use tools, such as a pliers or vice grips, to
tighten the sections as this may damage the threads.

2, Locate the Microphone Stand Assembly and ensure that the clip will allow you to insert
the microphone oriented towards the event to be recorded.

3. Firmly push the Microphone Stand Assembly into the ground using your hand, or if the ground
is too solid, use a rubber mallet and strike the top of the stand, being careful not to damage in the
microphone clip. DO NOT use a metal hammer as it will damange the stand.

4, Install the microphone into the clip.

3 Assembled Seclions: Microphone Stand Assembly - Part No. 720A6001

Use your hand or a rubber mallet to install the Microphone Stand; ¢lip on the microphone.
NOTE: DO NOT use a metal hammer as it will damage the microphone stand.

e

Q80-720006-000 Rev 01 - Product Specitcations are Subject to Change

Z Instantel

The World’s Most Trusted Vibration Monitors ' www.instantel.com



| Warranty

| Instantel's products are warranted against defects in materials and workmanship and shall perform in accordance
with published specifications for a period of ninety days. This warranty is void if the protective heat-shrink is removed

| from the cables. The company makes no warranty, expressed or implied of fitness for purpose, merchantability or |
| function of the products. Instantel does not represent that any product will prevent bodily injury or damage to i
[ property.

| Should a product fail to operate to these specifications within the warranty period it shall be repaired or replaced
free of charge. This warranty is void if the equipment has been dismantled, altered or abused in any way. Authority
to return the product must be obtained from Instantel prior to shipment. Shipping charges to Instantel’s factory will
be paid by the customer and Instantel shall pay for the return freight.

Instantel assumes no responsibility for damages of any description resulting from the operation or use of its
products. Since it is impossible to anticipate all of the conditions under which its products will be used, either by
themselves or in conjunction with other products, Instantel cannot accept responsibility for the results unless it has
| entered into a contract for services which clearly define such an extension of responsibility and liability. Instantel
retains the right to change specifications without notice.

uUs Office:

808 Commerce Park Drive,
Ottawa, Ontario K2K 3JA3 Ogdensburg, New York 13669 Facsimile: (613) 592 4296
Canada USA Email: sales@instantel.com

I I

[ ’ 2612 Xrark Corporation. Instantel, the Instantel logo, Blastmate, Blastware, onieyBlockaDecker

. J nsta nte & and Minimate amrggdegrksnosf%?aifey Befackns&aseecke?;g?nc., or its a%‘i-':‘atgss. ICRIPBICR ADRCRE
The World’s Most Trusted Vibration Monitors

Corporate Qffice:
309 Legget Drive,

Toll Free: (800) 267 9111
Telephone: (613) 592 4642

9BO-720008-000 Rev 01 - Product Speciications are Subjaet bo Change
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'*;/”"_/—-—-\\_“"‘\ ACCREDITED
% —
C Lc /{%"f”l“\\‘\\ D1MEN%?$LBAHLAEE:STJZ?EMENT
Accredited ARNRRTS
ISO/IEC 17025
NOMENCLATURE 9 pH METER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE g PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO06]
CLID. NO. : 372200480
JOB CONTROL NO. : 230725081582
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Calibration Engineer

Approved By :
Authorized Signatory
02 August 2023

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

the International System of Units ( SI)

Certificate No. Q23081582

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO0.LTD. & A,ﬁm
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C Lc {%"f”l“\\‘\\\ D1MEN%?$LBAHLAEE:STJZ?EMENT
Accredited ARNRRTS
ISO/IEC 17025
REPORT OF CALIBRATION
FOR

NOMENCLATURE pH METER

MANUFACTURER EUTECH INSTRUMENTS

MODEL / TYPE PH700

SERIAL NO. 983068/93X218814/93X052911[MEC-LABO06]

LOCATION SITE

DATE OF CALIBRATION

LABORATORY

25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 24°C to 25°C

PROCEDURE USED :

Relative Humidity : 48% to 52%

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

as calibration guidelines. The calibration was performed by direct measurement with Certified Reference Material (CRM)

and comparison with Micro Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

2. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC757348.

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

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

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

Certificate No. Q23081582

F3-011-04/01-12

page 2 of 4
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CALIBRATION LABORATORY Co.,LTD. %%m A,jm
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= ACCREDITED
; 5////,_-?\‘\0 T
“hyj | L CALIBRATION AND
c Lc HIR DIMENSIONAL MEASUREMENT

Accredited ACDM-2814

ISO/IEC 17025

TRACEABILITY :

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

Lot Number. 080822 , 040822 , 230822. Due Date 26 April 2024.

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

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

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

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

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

Certificate No. Q22130793, Due Date 05 January 2024.

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

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

UNCERTAINTY :

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

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

Certificate No. Q23081582

F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO0.LTD. & A,.ﬁm

ilaﬂgﬁi ANS! National Avoreditation Board
‘.//'_"-\\“\:‘_‘ ACCREDITED
“, S .
c /’!,ﬂﬁ\\\‘\ CALIBRATION AND
l_c HIR DIMENSIONAL MEASUREMENT
Accredited AT
ISO/IEC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (£ pH)
1.682 1.68 280 +0.002 0.015 2,07
4.003 4.00 150.0 +0.003 0.010 2,00
7.000 7.00 -25.3 0.000 0.013 2,00
10.003 10.01 -193.2 -0.007 0.016 2,05

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

2. TEMPERATURE RESULT [ THERMISTOR |

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

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q23081582

F3-011-04/01-12 page 4 of 4
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ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE : UF110

SERIAL NO. :  B418.1125[MEC-LABO05]
CLID. NO. ¢ 332102410

JOB CONTROL NO. : 230712076000

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023

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

the International System of Units ( SI )

Certificate No. Q23076000

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


Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle


CALIBRATION LABORATORY Co.,LTD. ﬁ\\g//m A,jm

10/tme 17085 o
REPORT OF CALIBRATION
FOR
NOMENCLATURE : OVEN
MANUFACTURER : MEMMERT
MODEL / TYPE : UF110
SERIAL NO. :  B418.1125[MEC-LABO05]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION : 25 July 2023
ENVIRONMENT CONDITIONS :
Temperature : 27 °C to 28 °C Relative Humidity : 52% 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 II which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Hydra Series II, Fluke Model 2635A S/N. 8209003.

TRACEABILITY :

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

Certificate No. Q23065867, Due Date 22 June 2024.

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

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

Certificate No. Q23076000

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

R 50/ (7025 p
CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2814

CLC

Accredited
ISO/IEC 17025

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

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

measuring oven.

CALIBRATION DATA
1. OVEN PERFORMANCE
DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °c ) Indicating ( °c ) ( °c ) ( °c ) Variation ( °c )
85.0 85.0 0.50 0.26 1.30
104.0 104.0 0.61 0.11 1.03
180.0 180.0 1.04 0.13 1.90

Certificate No. Q23076000

F3-011-04/01-12 page 3 of 4
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ACCREDITED

R 50/ (7025 p
CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2814

CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( °c )@Probe No.9 is Ref. Uncertainty Coverage
+(°0) factor k
Setting ( °0) Indicating ( °c 1 2 3 4 5 6 7 8 9

85.0 85.0 85.09 | 85.44 | 85.15] 85.34 | 85.12| 85.13 | 84.65 | 85.36 | 85.08 0.39 2,00

104.0 104.0 104.081104.32|104.19]104.42(104.11]104.16]103.55]104.27]104.08 0.45 2,00

180.0 180.0 180.34|181.19]180.60]181.00| 180.23]|180.47]179.46| 181.10]180.21 0.49 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

l/m 43
o /] s
[ L#2 & #a
r[j #9
i 47
T i i .
[/" IH-‘J
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This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q23076000

F3-011-04/01-12

page 4 of 4
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ISO/IEC 17025
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281 MEC-LABO1]
CLID. NO. : 362101621
JOB CONTROL NO. 4 230712075998
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023

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

the International System of Units ( SI)
Certificate No. Q23075998

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY C0.LTD. &, slan

féﬁ ACCCRH::ITED
RCTA D1MEN5%1I~ABAL EE:STJZ?EMENT
A(BE rhgd ACDM-2814
ISO/IEC 17025
REPORT OF CALIBRATION
FOR

NOMENCLATURE ELECTRONIC BALANCE

MANUFACTURER SARTORIUS

MODEL / TYPE AZ214

SERIAL NO. 28092281[MEC-LABO1]

LOCATION SITE LABORATORY

DATE OF CALIBRATION 25 July 2023

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

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

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

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

Certificate No. Q23075998

F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY Co.,LTD. il%//m A,jm

=z
S e 2 WCCREDYT ED
N

) B {S0/IEC (7025 g

il ‘\.\\‘\ CALIBRATION AND
C LC L DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

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

CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g) t (mg)
10.0000 10.0000 10.0004 +0.0004 - -
20.0000 20.0000 19.9998 -0.0002 - -
50.0000 50.0000 49.9993 -0.0007 c -
100.0000 100.0000 99.9989 -0.0011 c -
200.0000 199.9997 199.9984 -0.0013 - -

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00006

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

CLC

Accredited
ISO/IEC 17025

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

CALIBRATION DATA

Wy
S %
=~ \.,__/ =
Ry S =

m ANS! Wational Accraditation Board

A e S

Z "~ ACCREDITED

YO\
Dl ™ CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2814

3 1 4
[ ]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 49.9999 49.9997 49.9999 50.0000 49.9997 0.0002

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54

Certificate No. Q23075998
F3-011-04/01-12

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

### End of Certificate ###
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SCIMET Co., Ltd.
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NSC-TISI-TIS 17025
CALIBRATION 0454

Certificate No. C07230015

Calibration Certificate

Represent to Calibration Certificate, Serial number C07230011

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

Customer

MINE ENGINEERING CONSULTANT CO. LTD.

Calibration Place
MINE ENGINEERING CONSULTANT CO..LTD.(Laboratory}

Calibration Date
24 July 2023

Environment Condition

Temperature; 221 °C t 08 °C
Humnidity: 524 %RH % 49 %RH
The Method used
In-house method, WI07, based on ASTM E 275-08 and
ASTM E 387-04
Traceability

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

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

This cerificate is issued the units of
measurement accarding to the Intemational
Systern of Units {SI). It provides traceability
of measurement to international or national
standard or other recognized nalional
standard laboratories.

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

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

The standard for Wavelength Certificate No. 108691 and 108692
The standard for Photometric Certificate No. 108010

MET

SCIMET CO. LTD.
viuvn srediun I o0

Person in charge Authorized signatory

FCO7-03: 30 MAY 2023
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oGIMET

Certificate No.: C07230015 Page 2 of 3
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 Uncertainty of
{(nm) {(nm) (nm} Measurement { £ nm)

417.67 4176 0.07 0.14
440.74 440.8 -0.06 0.14
448.99 448.8 0.19 0.14
472.22 472.2 0.02 0.14
513.70 513.7 0.00 0.14
537.49 5374 0.09 0.14
574.60 574.7 -0.10 0.14
641.76 641.8 -0.04 0.14
68463 684.7 -0.07 0.14
740.27 740.4 -0.13 0.14
748.28 748.4 -0.12 0.14
807.16 807.3 -0.14 0.14
87970 g§79.8 -0.10 0.14

usUn votwn 3Ra (SCIMET CO., LTD.)

FCO07-03: 30 MAY 2023
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Certificate No.. C07230015 Page 3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of

{Abs) {Abs) {Abs) Measurement{  Abs)
0.0000 0.000 0.0000 0.0045
0.5617 0.562 -0.0003 0.0045

420 nm
0.7392 0.738 0.0012 0.0045
1.0550 1.055 0.0000 0.0045
0.0000 0.000 0.0000 0.0045
0.5513 0.552 -0.0007 0.0045

440 nm
0.7230 0722 0.0010 0.0045
1.0324 1.033 -0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.5036 0.506 -0.0024 0.0045

465 nm
0.6735 0.672 0.0015 0.0045
0.9615 0.963 -0.0015 0.0045
0.0000 0.000 0.0000 0.0045
05176 0.519 -0.0014 0.0045

546.1 nm

0.6930 0692 0.0010 0.0045
0.9908 0.992 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.5530 0.554 -0.0010 0.0045

590 nm
0.7196 0.718 0.0016 0.0045
1.0301 1.030 0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5370 0.538 -0.0010 0.0045

635 nm
0.6862 0.686 0.0002 0.0045
0.9822 0.982 0.0002 0.0045

The End of Certificate

usSuUn wuwn nfa (SCIMET C€O., LTD.)

FCO7-03: 30 MAY 2023


Windows 10
Rectangle


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

Statements of conformity:

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

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

Tolerance and Decision rules:

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

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

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

[ Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard
band {w=rVU).

; PFA = Probability of False Accept

Authorized signatory

u3dn vwdwn o (SCIMET CO., LTD.)

FCO07-03: 30 MAY 2023
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Refer to Certificate No..  C07230015 Page: 2 of 3

Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity

4176 0.07 0.14 1.0 Pass
440.8 -0.08 0.14 1.0 Pass
448.8 0.19 0.14 1.0 Pass
472.2 0.02 0.14 1.0 Pass
513.7 0.00 0.14 1.0 Pass
537.4 0.09 0.14 1.0 Pass
574.7 -0.10 0.14 1.0 Pass
641.8 -0.04 0.14 1.0 Pass
684.7 -0.07 0.14 1.0 Pass
740.4 013 0.14 1.0 Pass
748.4 -0.12 0.14 1.0 Pass
807.3 -0.14 0.14 1.0 Pass
879.8 -0.10 0.14 1.0 Pass

uign swemun dwa (SCIMET €O, LTD.)

FCO7-03: 30 MAY 2023
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Without Adjustment

Photometric Accuracy (Absorbance}
Wavelength Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity

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

0.000 0.0000 0.0045 0.010 Pass
420 nm 0.562 -0.0003 0.0045 0010 Pass
0.738 0.0012 0.0045 0.010 Pass
1.055 0.0000 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.552 -0.0007 0.0045 0.010 Pass
440 nm
0.722 0.0010 0.0045 0.010 Pass
1.033 -0.0006 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
465 nm 0.508 -0.0024 0.0045 0.010 Pass
0.672 0.0015 0.0045 0.010 Pass
0.963 -0.0015 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
5461 nm 0.519 -0.0014 0.0045 0.010 Pass
0.692 0.0010 0.0045 0.010 Pass
0.992 -0.0012 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.554 -0.0010 0.0045 0.010 Pass
590 nm
0.718 0.0016 0.0045 0.010 Pass
1.030 0.0001 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
635 nm 0.538 -0.0010 0.0045 0.010 Pass
0.686 0.0002 0.0045 0.010 Pass
0.982 0.0002 0.0045 0.010 Pass

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

The End of Statements of Conformity

uUsSUn sheuun ina (SCIMET CO., LTD.)
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Tunasradausaniniaiasiadsurasan

wavituu: KSMT2300233

wfiaadasflo: SPECTROPHOTOMETER qu: 723C winmanedas; 2C41301043

aadau (3u) ArIaday (d)

24 Jul 2023 swmsasINda 24 Jul 2023 NUIENR
Und | Lirlng Uné | Lidné

O 1. enwsuyselndas O

O 2. emaasane ( dastddhadite, malu-uanieiag) 0

0 3. @wd fla — ula a9 (On-Off Swicth) 0

0O 4. 1una (Keypad) a

O 5. wihaa (Display, Screen Contrast) O O

O O 6. dmyuanamuanaiu (Wavelength Control) 0O O -

0 O 7. anueadu (Wavelength Check) 0O 0O =

O O 8. unasrinflauas (UV < 3,000 hour) O O -

O 9. wwadrinflanay (Visible < 5,000 hour) O

0 10. das¥anawéhada (Carousel Module) O

iumdw/dauunin ;

Service Engineer

uStin pyaiun Jwid (SCIMET CO., LTD.)
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e n sl ACDM-2814
CERTIFICATE OF CALIBRATION
FOR

NOMENCLATURE :  REFRIGERATOR
MANUFACTURER : ACCUPLUS
MODEL / TYPE : P00
SERIAL NO. i 0715-0012[MEC-LABG7]
CLID. NO. : 331600725
JOB CONTROL. NO. ;230712076002

CUSTOMER MINE ENGINEERING CONSULTANT CO., LTD.

DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Approved By :

Calibration Engineer

Authorized Signatory
02 August 2023

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

the International System of Units { SI)

Certificate No. Q23076002

F3-011-04/01-12

page 1 of 4
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CALIBRATION LABORATORY CO.,LTD. &
%‘//r/;“\\\\* 3
c Lc Dl DIMEN%IQ?:EEE&?E:?:RENW

Accredited

ISO/TEC 17028

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  REFRIGERATOR
MANUFACTURER :  ACCUPLUS

MODEL / TYPE : P700

SERIAL NO. :  0715-0012[MEC-LAB07]
LOCATION SITE :  LABORATORY

DATE OF CALIBRATION  : 25 July 2023

ENVIRONMENT CONDITIONS :
Temperature : 29 °C to 30 °C Relative Humidity : 50% to 52 %

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 11, Fluke Model 2635A S/N. 8209003.

TRACEABILITY :

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

Certificate No. 23065867, Due Date 22 June 2024.

UNCERTAINTY :

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

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

Certificate No. Q23076002

F3-011-04/01-12 page2of 4
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CALIBRATION LABORATORY CO,LTD. &%, A,;ﬁAB

ANSI Nationai Accreditation Board

))>
% g
“yy =\ N

B ACCREDITED
% &

CLC eyl CALIBRATION AND
DIMENSIDNAL MEASUREMENT

ACDM-2814

Accredited
IS0 /IEC 170258

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 refrigerator.
CALIBRATION DATA

1. REFRIGERATOR PERFORMANCE
DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °C) Indicating ( °C) (°c) (°C) Variation ( °C)
3.0 3.0 1.76 046 237
Certificate No. Q23076002
page3 of 4
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Accredited
ISO/TEC 17025

CALIBRATION DATA

2. TEMPERATURE DISTRIBUTION

g
ANAB

ANS) Nalional Aceradisation Soarg
ACZCCREDITED
— EEEE e ——
CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2514

DUC Measured Temperature ( °C J@Probe No.9 is Ref.

Uncertainty Coverage
T °c) factor &

Setting (© C) | Indicating (° C) ! 2 3 4
3.0 3.0 426 | 450 | 3.72 | 437 | 337 | 3.04 | 425 [ 432 | 3.01 0.71 2,00
Technical Note : W= 102 cm, D =50 ¢cm, H= 138 cm.
The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page 43 of 54
i
EY s
& #o & qa
9 #9
#5 #7
T ? - ? .
| L d
#6 J #8
' ’ o D2 — --—_\
W
e
This report is valid for the above stated instrument/s only.
#it# End of Certificate ###
Certificate No. Q23076002
paged of 4
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name:  Mine Engineering Consultance CO., Ltd.

Instrument Serial No.: 079518071903

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

Company Name: Mine Engineering Consultance CO., Ltd.
Address
(Instrument Location):
Serial Number: 079518071903 PM Number: 20f2
Cl_lstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO-02409453
Name: Number:
Date PM Performed: 10-Aug-2023 Next PM Due Date: 10-Feb-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.5 B January 2018 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
Avio200 079518071903 Syngistix V 3.0.0.3081
Parts Lists
Parts Included with the PM
I?art Nt.lmber Description Quantity
(if applicable)
09995098 Air Filter-Spectrometer Not Applicable
N077520 Air Filter-RF Generator Not Applicable
09992731 Axial Window Not Applicable
B0810377 Radial Window Not Applicable
N0770438 O-ring kit, injector support adapter Not Applicable
N0780437 O-ring kit, torch Not Applicable

Additional Reagents and Standards Required for PM

Part Number
(if applicable)

Description Quantity

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

N0691579

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

7-263MFX1 Apr-2024

N9300221

Instrument Calibration-4
(N9300221 diluted 100X)

59-091CRY1 Jun-2024

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

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

2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

V] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

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

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

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

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

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

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




Additional Comments

Additional Comments Regarding the PM

Review

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

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

Review of Preventive Maintenance:

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

Authorized Customer Representatived | . - Date:
10-Aug-2023
(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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' ISO
PerkinElmer TruQ SaiT

Atomic Spectroscopy Standard CERTIFIED

Certificate of Analysis

PerkinElmer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNO:
Lot Number: 59-091CRY1 Certification Date: DEC - = 2022

Expiration Date:  JUN 3 0 2024

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pgfmL 100 pg/mb 3103a" Pb 50,0 pgfmL 48.8 po/mL 3128"
Tl 100 pgimL 100 pg/mb 3158" Se 50.0 pg/mL 50.1 yg/mlL 3149
Cd 50.0 pofmL  50.0 pg/mL 3108
* - indicates NIST SRM + - indicates CRM (when NIST SRM is not availaible)

Reference Multi: Lot# 54-134CR, 57-156CR, 58-169CR

Refer to side 2 for details of cerification.

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:

, PerkinEl .
PerkinElmer’ —e Lol AL

Visit www.perkinelmer.com/fasoffices for a completc listing of our global offices.
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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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d1euf Asuaiiy LRI At
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...



dndudl asuafiv Bhaszv
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...




AuR fTuaiy FEhased

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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Form NSC/TIS| 2

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.amsnﬁﬂ’mmmmm‘a‘g'mwamnmmqmawn's'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)

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 =
NHIULAVNTIIIUTDIN

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)

¥ -
90N 8 TUN b WIWAIAU N.A. lodod
(Issue date : 2 May B.E. 2565 (2022))

sesavismsdinenasgundnfusigramnssy
UfUATITNsuny

i:‘i\\_,\i"i’,./’i

o ar (=3 L f ‘J- /-.-—-_\ ‘.:‘

nsensgRamnssy dinsanasgrdnfumngaamnssy A
(Mirvstry of Industry Thailand, Thal Industrial Standards Institute) ’(‘{f:} L .\\‘\\\
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(Scope of Accreditation for Testing)

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

YoreaUfuRn1g U3em Tl 1Budillede peudausud 411n
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
RUNYLAVATSUTOIN
(Accreditation No.)
atul 03 ponlfauaTuN 21 FmAu w.A. 2566 DYTUN 17 wawniAu w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1s Ouwenaaun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@1971N1IVIAdaUy F1YATNAFDU Wnedeu
(Field of Testing) (Parameter) (Test Method)
ANUEIINR DY
(Environment field)
1 ﬁq - Heavy Metals - Standard Methods for the
(Water) e Cadmium (Cd) Examination of Water and

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

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

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

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

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

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

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

0.10 mg/L to 5 mg/L

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

()

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

auuNn 03

(Issue No.) (Valid from)

DONLVAILATUN 21 FINAU W.A. 2566

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

DYTUN 17 wawn1Au w.A. 2571
(Unti) (17 May B.E.2571 (2028))

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

(Water) (Count.)

5.0 mg/L to 2 000 mg/L

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

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

- Total Hardness
1 mg/L to 2 000 mg/L
(Expressed as CaCOs)

Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 D

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

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

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

part 2340 C O/

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

atunl 03 PoNIfUATUN 21 FIAN W.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuN NiBaUusng Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU Fvegau
(Field of Testing) (Parameter) (Test Method)
AAIInNADY
(Environment field)
> Sz - Heavy Metals - Standard Methods for the
(Wastewater) e Cadmium (Cd) Examination of Water and

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

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

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

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

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

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

0.10 mg/L to 10 mg/L

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

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

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 5220 C

()

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 3/6
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(Scope of Accreditation for Testing)

atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU SJ%VIG]?‘@U
(Field of Testing) (Parameter) (Test Method)
AUNALINRDY
(Environment field)
2. Unde (9) - Total Suspended Solids - Standard Methods for the
(Wastewater) (Count.) 5.0 mg/L to 10 000 mg/L Examination of Water and

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

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

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

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

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

part 4500-H" BO/
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(Scope of Accreditation for Testing)

atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU SJ%VIG]?‘@U
(Field of Testing) (Parameter) (Test Method)
AAIInNADY
(Environment field)
3. U1 waziudy (sie) - Biochemical Oxygen Demand - Standard Methods for the
(Water and Wastewater) (Count) (BOD) Examination of Water and
2 mg/L to 10 0000 mg/L Wastewater, APHA, AWWA,

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

part 4500- SO4* E O/
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(Scope of Accreditation for Testing)

atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIRANPY 251041 YNIINAEDU Fvegau
(Field of Testing) (Parameter) (Test Method)
avdwIndou
(Environment field)
4. fiy - Heavy Metals - MEC-WI-43 based on
(oits) e Chromium (Cr) US EPA Method 3050 B
10 mg/kg sample to Revision 2: 1996 and
100 mg/kg sample US EPA Method 6010 D
e Copper (Cu) Revision 5: 2018

10 mg/kg sample to Q/

100 mg/kg sample
e Nickel (Ni)

10 mg/kg sample to

100 mg/kg sample
e Zinc (Zn)

10 mg/kg sample to

100 mg/kg sample
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