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- Taifi 34 45.33 67 56.30 79 56.43 180 53.89

-4l a1 54.67 52 43.70 61 43.57 154 46.11

2.2 §13 Dulseezlsuesiign

- syuumadAumela 9 21.95 13 25.00 12 19.67 34 22.08
- SEUUMAUAURIMNS 1 244 6 11.54 3 4.92 10 6.49
- szuunduie 6 14.63 1 21.15 a 6.56 21 13.64
- lsmimtlauagiiuiivineg 11 26.83 9 17.31 15 24.59 35 22.73
- Tsaweifuy/m/itu 1 2.44 1 1.92 3 4.92 5 3.25
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- Uanelimeies 5 12.20 3 5.77 8 13.11 16 10.39
- Fopniu q 9.76 q 7.69 9 14.75 17 11.04
- Taanilownsie 12 29.27 15 28.85 16 26.23 43 27.92
- lumadin/lsewenunatenau a 9.76 9 17.31 11 18.03 24 15.58
- lUlsanenunavessy 16 39.02 21 40.38 17 27.87 54 35.06
2.4 uasiaulunsiSeu
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- Taif 69 92.00 111 93.28 128 91.43 308 92.22
- thlsdifieane 3 4.00 5 4.20 8 5.71 16 4.79
~hudy 0 0.00 1 0.00 2 0.00 3 0.90
- ﬁqsq‘u 1 133 1 0.84 1 0.71 3 0.90
- thild/nau 2 2.67 1 0.84 1 0.71 4 1.20
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o

-l 8 10.67 6 5.04 1 7.86 25 7.49
~thuana 2 34.67 49 4118 62 44.29 137 41.02
- dhusein 29 38.67 52 43.70 64 45.71 145 43.41
- dhluugidh/dnaes 8 10.67 7 5.88 3 2.14 18 5.39
- Sodhussguin/sausnnth 4 533 5 4.20 0 0.00 9 2.69
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2.7 Ygynngaruinldluaiaizou

- Taif 65 86.67 98 82.35 135 96.43 298 89.22
- thldfieane 5 6.67 9 7.56 a4 2.86 18 5.39
-y 1 133 1 0.84 0 0.00 2 0.60
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3.1 viunsunganumsiwilasusvaslasinisusaly

-5 73 97.33 117 98.32 139 99.29 329 98.50
- lainsu 2 2.67 2 1.68 1 0.71 5 1.50
3.2 MuAndnisvinvliswslndduiinanatngls

- iyt 17 22.67 26 21.85 32 22.86 75 22.46
- afseulituyszvsuluiosiu 38 50.67 51 42.86 62 44.29 151 45.21
- svuuassalnalurfesiuity 16 21.33 27 22.69 30 21.43 73 21.86
- lsluamsmnuAndiy q 5.33 15 12.61 16 11.43 35 10.48

3.3 viuAndnsiamiia s inatuiinatdeadnels

- Huayees 33 44.00 a8 40.34 53 37.86 134 40.12
- \Feefssuniu 24 32.00 33 27.73 40 28.57 97 29.04
- wneduaziiiou 16 21.33 28 23.53 31 22.14 75 22.46
- msawawéwa?{ugwu 0 0.00 1 0.84 6 4.29 7 2.10
- A595793ANTA 2 2.67 9 7.56 10 7.14 21 6.29

4. Yeyadunansznududandeuiilasuludaqiu

PnMsFuAwainuIUsEasudulnglasunansznuannsimiles Sevas 61.68 waglilasu
HANI¥NU Sovar 38.32 Tnsuvaiu

- fjﬁgméamﬁauﬁmﬂuazam nu dwlnglesunanssnuniainnisasas Andusesay 50.94
s9%R%NAe NansTuvemiles Sovaz 33.95 Tnvdluglasunansenulusyauiles Andusouay 55.97
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44.74 599a91Ae NanssuveIniles Sesay 34.87 lnsdrulnglasunansenuluseiuliunans Andusosas
46.71

- Yy wansznuduwssduazidiou wui dulugldsunansenuinainian ssuveumiles Andu
Sova 47.80 S99A9NAD N1599195 Sevaz 28.93 Insdiuluglasunansenuluseauties Anduiesay 55.97
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4. wansznududandouitldulutiagly
4.1 JagturinuldSumansenunsels
- aid] 20 26.67 46 38.66 62 44.29 128 38.32
Y 55 73.33 73 61.34 78 55.71 206 61.68
4.2 YagtiuvinuldSunansenuluBedlatha
4.2.1 fluazeas
1aid 42 56.00 62 52.10 71 50.71 175 52.40
ﬁ...mms} 33 44.00 57 47.90 69 49.29 159 47.60
- N19939199 17 51.52 28 49.12 36 52.17 81 50.94
- AAnssuveLuniie 12 36.36 20 35.09 22 31.88 54 33.96
- ﬁﬂﬂsimaqsqwuu 4 12.12 9 15.79 11 15.94 24 15.09
STAUNANTZNU
- day 16 48.48 31 54.39 42 60.87 89 55.97
- U1unag 14 42.42 22 38.60 23 33.33 59 37.11
- 41N 3 9.09 q4 7.02 4 5.80 11 6.92
4.2.2 \J89A95UnIY
Laidi 55 73.33 45 37.82 82 58.57 182 54.49
4.8 20 26.67 74 62.18 58 41.43 152 45.51
- 11993199 11 55.00 33 44.59 24 41.38 68 44.74
- AANTTUVRLUL B 6 30.00 25 33.78 22 37.93 53 34.87
- ﬁaﬂssmaa‘qmu 3 15.00 16 21.62 12 20.69 31 20.39
SZAUNANTZNU
- Yy 7 35.00 28 37.84 20 34.48 55 36.18
- U1unag 10 50.00 34 45.95 27 46.55 71 46.71
- 41N 3 15.00 12 16.22 11 18.97 26 17.11
4.2.3 useduaziitou
14 35 46.67 60 50.42 80 57.14 175 52.40
ﬁ...mms! 40 53.33 59 49.58 60 42.86 159 47.60
- N1999199 13 32.50 14 23.73 19 31.67 46 28.93
- AAnTsuveLunila 15 37.50 34 57.63 27 45.00 76 47.80
- ﬁﬁmﬁmaﬁ;mu 12 30.00 11 18.64 14 23.33 37 23.27
TTAUNANTENU
- Yoy 25 62.50 34 57.63 30 50.00 89 55.97
- Junang 10 25.00 19 32.20 20 33.33 49 30.82
- 47N 5 12.50 6 10.17 10 16.67 21 13.21
4.3 vinudiudleviselirensiumiious

- Whune 64 85.33 104 87.39 132 94.29 300 89.82

- ladude 11 14.67 15 12.61 8 571 34 10.18
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USiIn Tud 1I8UdITaSY AouBAlOUR Do
MINE ENGINEERING CONSULTANT CO.LTD.

Data Provided by Custorner

ANALYSIS REPORT

- 0 - ' & ar \ - - - s 1 ™
Customer Name : Usum qusgaum AIFA Tman‘1‘smﬁa~urmuqma’mn7m°nuﬁvl‘u‘uwaaﬂ maqnmunsmnaam
Usznrutingd 33641716394

Address : vajfl 7 diwauseitny Suneusiam Simdnaiund
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd.

Station : dnlnawlsalufiuvedasims
(UTM 48P 323503 E, 1633244 N.)

Data Provided by Laboratory
Sample No. : M660128/1

Sample Type  : anmeluussenmeialu (Ambient)

Received Date

Report Date

Report No.
Sampling Date
Sarmpling Method : High Volume Air Sampler

: M660128

: 19-22 February 2023

: 23 Febiuary 2023
Analytical Date : 23 February-1 March 2023
: 1 March 2023

Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certifled Date : 5 December 2022 Expiration Date : 5 December 2023
. . Result Standard
Parameter Sampling Date Analytical Method 5
{mg/m?) {mg/m®)
19-20/02/2023 US.EPA 40 CFR 50, Appendix B 0.070
Total Suspended Particulate (TSP) 20-21/02/2023 US.EPA 40 CFR 50, Appendix B 0.072 0.330
21-22/02/2023 US.EPA 40 CFR 50, Appendix B 0.089
19-20/02/2023 US.EPA 40 CFR 50, Appendix J 0.034
Particulate Matter (PM-10) 20-21/02/2023 US.EPA 40 CFR 50, Appendix J 0.037 0.120
21-22/02/2023 US.EPA 40 CFR 50, Appendix J 0.042
Note: U Usemarmenssumidanedenuvind atufl 24 (. 2547) e dvumnasguaanmemaluusssmdlagily
YremalurreRnaryuny @ 121 saufiey 104 9 Usenie o 1l 9 Aawnu we. 2547
Totat Suspended Particulate (TSP} : fuazasmeauaassay Wiy 24 F1lu
Particulate Matter (PM-10) : duazansnunadnmia 10 lussou wile 24 Fali
Reviewed signatory Approved signatory
1/4

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

MEC-FM-45 Rev.05 03-01-2566
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uSin Tul ISuditesSo Rousalour Svia
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

- s, L) o - - - -] 4 L] »
Customer Name : U #3unijauRs 9109 Iﬂiqmsmﬁaaumuqmawmmwﬂnwzwmﬁ (WORREANMNITUNDAT
LT |
UsgnuuaTh 33641/16394

Address : mifl 7 duausetany Sunausiam Smdadiund Report No.
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date
Station : thudausmegs W) wdsilndRammading

PrssTuson@sunils (UTM 48P 322768 E, 1631567 N.)

Data Provided by Laboratory
Sample No, : M660128/2

Sample Type  : onAluussenaly (Ambient)

Received Date

Report Date

: M660128

: 19-22 February 2023

Sampling Method : High Volume Air Sampler

: 23 February 2023
Analytical Date :23 February-1 March 2023
: 1 March 2023

Model of Equipment ; TISH Model of Traceability : TE-5025A/2262
Certlfied Date : 5 December 2022 Expiration Date : 5 December 2023
Result Standard
Parameter Sampling Date Analytical Method 5 5
{meg/m?) {me/m?)
19-20/02/2023 US.EPA 49 CFR 50, Appendix B 0.051
Total Suspended Particulate (TSP} 20-21/02/2023 US.EPA 40 CFR 50, Appendix B 0.047 0.330
21-22/02/2023 US.EPA 40 CFR 50, Appendix B 0.056
19-20/02/2023 US.EPA 40 CFR 50, Appendix J 0.024
Particulate Matter (PM-10) 20-21/02/2023 US.EPA 40 CFR 50, Appendix J 0.020 0.120
21-22/02/2023 US.EPA 40 CFR 50, Appendix J 0.026
Note: ¥ Usenimmisnssunisdauandenuviennd adufl 24 (wa. 2567) idoq dmumnasgruguamamaluussomalaedly
Yrzmlusivfinepunm @ 121 ssufiaw 104 3 Usene o Fuil 9 Amnen wa. 2547
Total Suspended Particulate (TSP) : fuasaemumuassi 1ade 24 dala
Particulate Matter (PM-10) : Auazasstunmdnni 10 luaseu iy 24 dalue
Reviewed signatory Approved signatory
2/4

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

MEC-FM-45 Rev.05 03-01-2566
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uSh Tud 1ISUBIteE> AoUBaNOUN i
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
oA £1 o, 8 LY [ P ] L d 1
Customer Name : US¥W q‘%um;aum Nnne T,ﬁmn1smﬁaauiwqma'mnﬁu'uuﬂwuwaan LWBQD’I?I“IHﬂimﬂﬂEI%'"N

Usevnudngdl 33641/16394

Address ;i 7 shuadseay duaevsiam Smiadiund Report No. : M660128

Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 19-22 February 2023
Station : Uuuseiiay (UTM 48P 322451 E, 1629507 N.) Sampling Method : High Volume Air Sampler
Data Provided by Laboratory

Sample No. : M660128/3 Received Date : 23 February 2023

Sample Type  : angluussemaaly (Ambient) Analytical Date : 23 February-1 March 2023

Report Date : 1 March 2023

Model of Equipment ; TISH Modet of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Result Standard ®
(mg/m?) {mg/m®)
19-20/02/2023 US.EPA 40 CFR 50, Appendix B 0.050
Total Suspended Particulate (TSP) 20-21/02/2023 US.EPA 40 CFR 50, Appendix B 0.049 0.330
21-22/02/2023 US.EPA 40 CFR 50, Appendix B 0.032
19-20/02/2023 US.EPA 40 CFR 50, Appendix J 0.024
Particulate Matter (PM-10) 20-21/02/2023 US.EPA 40 CFR 50, Appendix J 0.019 0.120
21-22/02/2023 US.EPA 40 CFR 50, Appendix J 0.016

Note: " Uszmmaniznssunsdaindauuvissd atufl 24 (wa. 2547) Bae hoummpsgruauaaimaluysssamelaegialy
Uszmalusrefisipunw 6 121 noufis 104 3 Ysene o Suil 9 Ronan wa, 2547
Total Suspended Particulate (TSP} : fuatasutruaorsiy ade 24 Falw
Particulate Matter (PM-10) : Auazassmunaiinndt 10 luateu 1wda 24 dalus

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/4

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

ANALYSIS REPORT

Data Provided by Customer
- e ! o o - - P o
Customer Name : U39 g3umijauas 911n lassmsuiliewsivgeamnssusdafiuuseend (iagnamnsmuneain

Usemudnsil 33641/16394

Address : mjfl 7 fiuayseity duneusam Smingiuns Report No. : M660128
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 19-22 February 2023
Station : thudausiwgs (Whuwuy) wiifindfigameduiiamsfusn  Sampling Method : High Votume Air Sampler

(UTM 48P 323869 E, 1631937 N.)
Data Provided by Laboratory
Sample No. : M660128/4 Received Date : 23 February 2023

Sample Type  : omeluussenmaialy (Ambient) Analytical Date : 23 February-1 March 2023
Report Date : 1 March 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 Resulta Standan: 0
(mg/m”) (mg/m~}
19-20/02/2023 US.EPA 40 CFR 50, Appendix B 0.052
Total Suspended Particulate (TSP) 20-21/02/2023 US.EPA 40 CFR 50, Appendix B 0.047 0.330
21-22/02/2023 US.EPA 40 CFR 50, Appendix B 0.059
19-20/02/2023 LISEPA 40 CFR 50, Appendix J 0.023
Particulate Matter (PM-10) 20-21/02/2023 US.EPA 40 CFR 50, Appendix 1 0.017 0.120
21-22/02/2023 US.EPA 40 CFR 50, Appendix J 0.025

Note: ! UszmanmuzassumsAaindeausiend atufl 24 (wa. 2547) (a1 dmusnasgununwemdtuussemalagialy
Yssnrlusiefienyuny W 121 seufiee 104 9 Ysynia w ufl 9 Anex wa. 2547
Total Suspended Particulate (TSP) ; fuareanstiussesi wady 24 Falie
Particulate Matter (PM-10} : duazeasmudnndn 10 luntau wda 24 ke

Reviewed signatory Approved signatory

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

ANALYSIS REPORT

Data Provided by Customer
Customer Neme  : U39w giunitauas 91in lasenswiinsuitugeamnssueliofiuuzyoas iogaamnssunoads
Usenudnsil 33641/16394

Address s mifl 7 duadseiiay Suneunam Swvingiung Report No. : M660128
Sampling By : Sampling Team of Mine Engineering Consultant Co,Ltd. Sampling Date  : 19-22 February 2023
Station : dhlinaulssldfiueeslaseans Sampling Method : Sound Level Meter

{UTM 48P 323503 E, 1633244 N.)
Data Provided by Laboratory

Sample No. : M660128/5 Received Date  : 23 February 2023
Sample Type  : 7efiuden (Sound Level) Report Date : 1 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB{A)}: 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 19-20 February 2023 20-21 February 2023 21-22 February 2023
Leq 24 hrs. Lrmax Leq 24 hrs, Lmax Leq 24 hrs. Lmax
11.00-12.00 53.7 78.5 59.3 77.5 58.7 80.1
12.00-13.00 52.9 71.8 59.7 90.3 58.7 78.7
13.00-14.00 55.3 72.4 59.8 86.0 58.9 77.4
14.00-15.00 57.0 7.1 58.1 758 60.6 86.3
15.00-16.00 54.5 67.1 59.9 855 60.0 8l.6
16.00-17.00 54.4 68.2 57.5 79.9 58.3 80.3
17.00-18.00 529 734 54.7 79.9 572 85.8
18.00-19.00 52.2 78.1 539 71.3 54.5 76.9
19.00-20.00 48.4 69.2 55.8 8§78 50.3 72.0
20.00-21.00 48.6 750 47.0 63.5 47.1 66.2
21.00-22.00 56.5 80.3 47.5 64.9 46.6 66.9
22.00-23.00 62.1 89.5 456.9 69.2 46.9 71.1
23.00-00.00 54.8 84.9 46.9 61.5 46.2 66.1
00.00-01.00 47.5 50.5 47.6 69.8 45.6 64.6
01.00-02.00 48.2 65.8 46.7 56.9 45.1 65.0
02.00-03.00 47.9 60.5 46.6 63.2 45.1 72.8
03.00-04.00 55.9 84.1 519 727 45.7 65.0
04.00-05.00 53.6 839 50.6 76.8 49.7 727
05.00-06.00 60.2 210 553 75.6 56.7 72.5
06.00-07.00 49.7 69.6 57.1 771 58.2 86.1
07.00-08.00 53.4 74.8 60.6 81.7 58.7 804
08.00-09.00 53.7 g82.5 59.7 78.1 62.2 88.6
09.00-10.00 55.1 79.5 60.2 81.3 60.6 78.6
10.00-11.00 535 79.9 59.8 79.6 59.4 78.2
Average 24 hrs. 554 - 56.8 - 57.0 -
Maximum - 91.0 - 90.3 - 88.6
Standard” 70.0 1150 70.0 115.0 70.0 1150

Note: ¥ Ussmiamusnssumsiiuwndouuvised aduil 15 e, ZWW@:Hmg’msxﬁmﬁﬂﬂmuﬁa‘lﬂ
S (1T

Reviewed signatory " Approved signatory

Reported results refer to submitted samplels) only. 1/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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usun Tud IBURITESY POUBAKIUN S0
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U5%¥ giunigauas $1in Tassmsmiipwsfugaamnisueiinfiuvzyead ageamnisunoads
Usevulngh 33641/16394

Address ;i 7 dvauseiiny Suneumam Swingiuns Report No. : M660128
Sampting By : Sarnpling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 19-22 February 2023
Station s tuFausegs Whuwus) wdsiilndnagavnedu Sampling Method : Sound Level Meter

sz Tusanideauiia (UTM 48P 322768 E, 1631567 N.)
Data Provided by Laboratory

Sample No. 1 M660128/6 Received Date  : 23 February 2023
Sample Type : sefulden (Sound Level) Report Date : 1 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level {dB(A)): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB(A)} : 108.00 ¢B/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB{A))
Time 19-20 February 2023 20-21 February 2023 21-22 February 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leqg 24 hrs. Lmax
11.00-12.00 58.3 84.3 56.4 78.2 56.0 79.0
12.00-13.00 57.1 T 56.1 813 56.7 76.3
13.00-14.00 56.7 834 58.5 84.7 56.1 80.9
14,00-15.00 56.3 75.3 56.3 71.8 551 74.6
15.00-16.00 56.7 78.9 56.8 80.0 56.0 76.0
16.00-17.00 54.1 739 553 77.1 550 4.7
17.00-18.00 534 7.3 537 78.3 53.9 755
18.00-19.00 58.0 79.3 55.6 74.7 53.0 76.7
19.00-20.00 53.1 74.8 49.9 65.3 50.4 64.8
20.00-21.00 50.4 67.8 51.2 72.9 50.1 60.6
21.00-22.00 50.2 66.3 50.5 70.0 50.0 67.2
22.00-23.00 49.7 65.0 50.6 66.1 50.6 60.2
23.00-00.00 49.2 59.8 48.7 58.9 51.2 62.0
00.00-01.00 49.9 70.5 48.6 61.3 50.3 69.2
01.00-02.00 49.5 58.8 438.8 68.8 50.2 66.3
02.00-03.00 499 714 47.6 64.8 50.1 69.1
03.00-04.00 48.7 60.1 437.7 58.5 50.2 64.5
04.00-05.00 49.8 65.8 49.0 65.0 504 66.3
05.00-06.00 563 73.8 51.9 72.2 51.5 6d.8
06.00-07.00 557 79.4 53.8 74.9 55.4 73.8
07.00-08.00 57.8 809 56.5 75.9 57.1 858
08.00-0%.0C 58.2 194 57.3 79.2 57.2 [ENi
09.00-10.00 56.3 71.9 57.3 80.1 57.2 80.3
10.00-11.00 57.9 84.5 56,9 770 57.9 83.6
Average 24 hrs, 55.1 - 54.4 = 54.3 -
Maximum - 84.5 - 84.7 - 85.8
Standard” 70,0 1150 T0.0 115.0 70.0 1150

Note: U uUssmarmusnssunisdanindenwvier ® auufl 15 ne. 2540) e dwumnaigwszduidedaeioly

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/4
Do not copy partial of this analysis report without official approval
MEC-FM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Pata Provided by Customer
- a - g o = I Py | '
Customer Name  : U999 q3uﬂ3‘§ﬂuﬂi A1NA Iﬂiqmsmum u,wuqma’mmimuﬂwwmaam maqmamnﬁunaa%"m
Usemuingd 33641/16394

Address :mifl 7 duauseiiay Sunevsiam Swmieaiung Report No. : M660128
Sampling By : Sampling Team of Mine Engineering Consultant Co,Ltd. Sampling Date  : 19-22 February 2023
Station : ﬁ‘luﬂisﬁﬁq (UTM 48P 322451 E, 1629507 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample No. : M660128/7 Received Date  : 23 February 2023
Sample Type : 56uLdes (Sound Level) Report Date : 1 March 2023
Model of Equipment : Quest Model of Traceability : CA-128/U2040047
Reference of level (dB(A): 110 dB/1,000 Hz Calibrated Date : 24 March 2022
Measurement of Reading (dB{A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 15-20 February 2023 20-21 February 2023 21-22 February 2023
Leg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
13.00-14.00 49.0 . 78.5 48.2 66.2 48.9 69.8
14.00-15.00 49.1 64.2 47.9 731 45.9 64.6
15.00-16.00 49.9 731 45.4 67.8 48.9 79.9
16.00-17.00 55.1 84.c 53.1 78.5 65.8 83.1
17.00-18.00 49.1 778 49.0 78.4 49.9 64.8
18.00-19.00 49.1 67.2 47.5 63.9 50.0 66.6
19.00-20.00 48.¢ 69.3 48.9 68.0 49.3 65.1
20.00-21.00 47.6 65.9 49.2 60.6 46.8 69.2
21.00-22.00 45.9 538 61.6 80.8 471 55.4
22.00-23.00 45.1 57.1 560 73.7 47.5 59.0
23.00-00.00 47.0 56.2 50.1 67.4 47.4 54.1
00.00-01.00 47.3 553 494 63.6 464 58.1
01.00-02.00 48.8 58.0 4%.0 60.0 46.8 554
02.00-03.00 47.8 5540 48.9 65.1 46.7 65.6
03.00-04.00 a5.7 60.4 49.1 58.9 47.0 57.7
04.00-05.00 45.0 62.1 50.3 73.3 50.6 79.9
05.00-06.00 50.8 753 49.6 67.8 48.4 70.6
06.00-07.00 48.7 73.8 514 70.6 51.2 74.2
07.00-08.00 56.0 84.8 50.6 69.5 54.1 80.5
08.00-09.00 50.2 74.1 54.4 83.6 48.7 72.9
09.00-10.00 54.1 81.1 52.1 77.0 50.5 74.6
10.00-11.00 48.9 72.2 513 78.7 49.0 767
11.00-12.00 48.7 74.6 454 72.1 49.6 0.6
12.00-13.00 49.8 69.0 483 714 48.3 68.8
Average 24 hrs. 50.0 - 52.4 = 53.7 -
Maximum - 84.8 - 83.6 = 83.1
Standard” 70.0 115.0 T0.0 115.0 70.0 1150
Note: U Uszmwmmznssumsduindonuierd alufl 15 wna. 2540) Fas Awvmnasgwssdudedaniily
Reviewed signatory Approved signatory
Reported results refer to submitted samplels) only. 3/4

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name : US#w giumifjeuas $ria lassnmswmiinwwitiugaavnssusiinfuusaons ilagremnssuneaing
Usgmulingi 33641/16394

Address ;g 7 shuatsediay Suneusam Ywdngiuni Report No. : M660128
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 19-22 February 2023
Station s UuiFaustegs Chuw) vdsilndiganiiieasiuan - Sampling Method @ Sound Level Meter

(UTM 48P 323869 E, 1631937 N.)
Data Provided by Laboratory

Sample No. : M660128/5 Received Date  : 23 February 2023
Sample Type  : sudiuidien (Sound Level) Report Date : 1 March 2023
Model of Equipment : Quest Model of Traceability : CA-128/U2040047
Reference of level {(dB(A)): 110 dB/1,000 Hz Calibrated Date ; 24 March 2022
Measurement of Reading (dB(A)) : 108.00 dB8/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 19-20 February 2023 20-21 February 2023 21-22 February 2023
Leqg 24 brs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
12.00-13.00 55.1 79.1 52.1 76.1 515 80.8
13.00-14.00 53.2 78.2 50.4 73.2 53.2 759
14.00-15.00 55.3 79.4 500 73.0 55.1 78.7
15.00-16.00 54.6 78.8 53.9 78.4 54.4 778
16.00-17.00 53.0 77.0 54.9 81.0 525 8.4
17.00-16.00 61.1 88.4 54.3 §2.7 54.0 79.0
18.00-19.00 574 821 49.0 72.6 516 76.1
19.00-20.00 51.0 73.0 48.7 69.1 49.0 72.5
20.00-21.00 52.6 7.6 510 717 48.9 68.6
21.00-22.00 49.7 72.4 48.7 67.9 497 65.1
22.00-23.00 49.5 74.5 51.0 74.5 52.3 79.1
23.00-00.00 48.6 64.7 51.5 77.3 483 89.0
00.00-01.00 48.3 60.1 49.2 713 498 68.8
01.00-02.00 493 70.2 49.1 66.5 49.5 59.8
02.00-03.00 504 70.8 50.5 719 52.1 70.9
03.00-04.00 52.9 736 524 72.1 53.1 73.0
04.060-05.00 59.0 83.2 56.0 74.5 55.7 771.9
05.00-06.00 584 84.7 60.4 88.8 60.3 88.2
06.00-07.00 56.0 84.7 56.2 84.0 54.2 (X
07.00-08.00 60.3 82.6 53.2 73.3 54.1 74.4
08.00-09.00 550 80.1 59.7 8§6.0 53.0 76.9
09.00-10.00 51.3 80.9 62.2 93.5 55.1 775
10.00-11.00 50.8 76.4 58.7 85.2 52.1 77.5
11.00-12.00 51.0 75.6 59.6 74.3 54.3 76.2
Average 24 hrs. 55.2 - 55.6 - 53.9 -
Maxirmum - 88.4 - 93.5 - 88.2
Standard” 70.0 115.0 70.0 1150 70.0 115.0

Note: ! Uszmmmenssunfaindenuiaand adul 15 (ne. 2540-8ag fmumnaspiussiududasialy

Reviewed signatory ; Approved signatory

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

ANALYSIS REPORT

Data Provided by Customer
o - a1 o a = Y P ¢ o ] Y
L UTEN qsumgams PR '[ﬂsqn1immmu‘smuqmamnssmuﬂmuwaam Lwaqma’mnssunaas’m
Y |
Uszn1uuni 33641/16394

Customer Name

Address : it 7 fuavseiny dunausiam Smdagiund Report No. : M660128
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 7 February 2023
Station s UMUFaNT Y3 Whuwuw) nddilndiigamsimiansusenideaniia (UTM 48P 322768 E, 1631567 N.)

Sampling Methed : Ground Vibration Recorder
Data Provided by Laboratory

Sample No. : M660128/9 Received Date  : 8 February 2023
Sample Type - ansiduasiiiou (Vibration) Report Date : 14 February 2023
Parameter flasst

TRANSVERSE VERTICAL LONGITUDINAL
Frequency {Hz) N/A N/A N/A
Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130
Peak Displacement (mm) 0.000 0.000 0.000
Peak Sound Pressure Level ; pa.(l) <0.500

Standard”

Peak Particle Velocity (mm/sec) - - -
Peak Displacement (mm) - - -

Note: U vssmaAnszmsaminensssnvifuasiuinien o dwmumnmgumuaussiudsuasmudusnfiowsnmaimitesiu
anasilusinamyunw @y 122 seufl 125 « asfuil 29 funau 2548

N/A vt Frequency < 1 Hz, Velocity <0.130 mm/sec uas Displacement < O mm
vansulnmiles 16.40 4,

Reviewed signatory Approved signatory
s e aTn s et e R PR e L S N SR Tty T I e A e T o e SV e e RS e e T B A R D S B e e e N S e e e

Reported results refer to submitted samplel(s} onty. 1/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO,,LTD,

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3t g3unsjeuns §10n Tassnisiniiosusiiugraunssuvlinfiuuzroad Wagaanmnssunoasis
Usevutingii 33641/16394

Address ;g 7 duauseiiey duneusam dmingiuns Report No. : M660128
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 7 February 2023
Station : UuiFaus e 1 Whuwun) ndsaladigameinuiany Sunn (UTM 48P 323869 F, 1631937 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample No. : M660128/10 Received Date  : 8 February 2023
Sample Type : rwdasiitou (Vibration) Report Date : 14 February 2023
Parameter 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) - - -

a - 9 » 'l ° Y - ° - .
Note: U dssmansvirwminentorsurtiuasiwanden (as Mmuanesgumuniszdudssussanuduasiiouanmaiwmiiaciy
ARl RN 18 122 sawfl 125  astuil 29 Sunan 2548

N/A wanafis Frequency < t Hz, Velocity <0.130 mm/sec uag Displacement < 0 mm
vanisiiamiios 16.40 .

Reviewed signatory Approved signatory

Reparted resutts refer to submitted sample(s} only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-95 Rev.05 G3-01-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

/A ANALYSIS
NSC%ISI-TIS 17025 R E PO RT

Testing 0623

Data Provided by Customer
Customer Name : U3WW 3 w‘:‘;wn's 9109 Tn‘sqm'smuaquwuqmﬂmmswﬂﬂﬁwwaan Wagnamnssunsadg
ﬂsvmuums'n 33641/163%4

Address - 'm;m 7 dwaussviay dnnsunam dmingiuns Report No. : M660128
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 22 February 2023
Station s iRuuiaioanasnauvedaTIns Sampling Method : Grab Sampling

(UTM 48P 323687 E, 1630988 N.)
Data Provided by Laboratory

Sample No, : M660128/11 Received Date  : 23 February 2023
Sample Type : W (Water) Analytical Date ;-
Sample Appearance : - Report Date : 1 March 2023
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C - Electrormetric Method {4500-H* B) > 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) #* -
Total Dissolved Solids mg/L Dried at 180 °C {2540 Q) b -
Total Hardness mg/L as CaCCy | EDTA Titrimetric Method (2340 ©) - -
Turbidity* NTU Nephelometric Method (2130 B) b -
Sulfate me/L Turbidimetric Method {4500- SO, E) i -
\ Digestion, inductively Coupled Plasma Not more
Arsenic* ay
ik ek Method (3030 F, 3120 B) than 0.01
Digestion, Inductively Coupled Plasma Not more
Cadmium m »
aem gt Method (3030 F, 3120 B) than 0,05”
Digestion, Inductively Coupled Plasma
Total Iron L el -
- e/ Method (3030 F, 3120 B)
Lead /L Digestion, Inductively Coupled Plasma " 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 U*svmﬂﬂmznasumsﬁqmmaeuuﬁamm aluil 8 (n.A. 2537) aaﬂmumw'luwszﬂwmn;f‘ ema-s:uuassnmﬂmmwaaumaammmm
.71.2535 304 fvuaunsguamnmitluumsni o FRuflus1vRvniyiune 1y 111 meuft 16 3 aviuit 26 nuANUG 2537
(Ussiandi 3)

3 u’rﬁmmwnismﬂugﬂ'nm CaC0s Wundt 100 fadnduviedns

» ﬁam‘;mmaauuaguawaumamﬁmm ISO/EC 17025 woaasufifmavnasy

“ Lignunsafiusegnididessniinuiupuednarnauuds

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. /2
Do not copy partial of this analysis report without official approval,
MEC-FM-05 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
NSC—1'I$I—'I’IS ;?025 R E P O RT

Testing 0623

Data Provided by Customer
LA Y 1 o LYY o N A 4 »
Customer Name  : UFWN AIUNTTIUAT 91A I‘P’I‘Nﬂ"l'il»'lv‘lﬁﬂ\'lll‘iﬂﬂﬂﬂﬂ‘TWﬂ‘S?NWH“ﬂU%ﬁBﬁﬁ WEgRATMNTTUNDEATN

Usenutingil 33641/16394

Address - mift 7 dwantssdiay Suneusam Sudagund Report No. : M660128
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 22 February 2023
Station : Usurntatiuwu (UTM 48P 323869 E, 1631937 N.) Sampting Method : Grab Sampling
Data Provided by Laboratory
Sample No. 1 M660128/12 Received Date  : 23 February 2023
Sample Type  : ¥ (Water) Analytical Date  : 23 February-1 March 2023
Sampte Appearance : Ta fimgnouthive Lifindu Report Date : 1 March 2023
Standard ?
Parameters Units Analytical Methods ¥ Results | Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Etectrometric Method (4500-H* B) 8.1 7.08.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C {2540 D) <5.0 - -
Not more
Total Dissolved Solid L Dried at 180 °C (2540 C 187 1,200
otal Dissolved Solids me/| ried a ( } than 600
N
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C} 76 ohimore 500
than 300
Turbidity® NTU Nephelometric Method (2130 E) 1.6 5 20
Not
Sulfate myl | Turbidimetric Method (4500- SO E) <5 ot nore 250
than 200
. Digestion, Inductively Coupled Plasma Not
A c* 0.01 X
Sl mg/t Method (3030 F, 3120 B) s Detected 003
] Digestion, inductively Coupled Plasma Not
Cad 002 0.
aciilin Myl Method (3030 F, 3120 B) <000 Detected ol
igestion, | i led PL
Total Iron m/L Digestion, Inductively Coupled Plasrna <001 Not more 10
Method (3030 F, 3120 B) than 0.5
Digestion, Inductively Coupled Plasma Not
tead (.01 0.05
e g~ Method (3030 F, 3120 B) - Detected

Note: " Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 Yszmensgvsaminenssssuniuarianaion 3as dwandnionsluasnmsnistumdenisdmiumstastuluaissagaas
midesiludasdauandouduie we. 2551 FRuilussRoenyune @ 125 aeuifiey 85 4 asiufl 21 nguwmMaAy 2551
* sremsnadeuilegusnveutiumsiuses ISO/IEC 17025 v maasy

Reviewed signatol Approved signatory
gnatory S

Reported results refer to submitted sample{s) only, 212
Do not copy partial of this analysis report without official approval,
MEC-FM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

Data Provided by Customer
Customer Name : U9 fiuniiouns $1in Tassnrsinilewsiugnamnssuelinfiuuseaad Wagpamnssunsaing
Usevutnsi 33641/16394

Address

Sampling By
Station

:wyil 7 davsediay dunausienn Soringiund
: Sampling Tearmn of Mine Engineering Consultant Co., Ltd.

. USaiuitiney

Data Provided by Laboratory

ANALYSIS REPORT

Report No.
Sampling Date

: M660128

: 22 February 2023

Sampling Method : Personal Pump

Sample No. : M660128/13 - M660128/14 Received Date : 23 February 2023
Sample Type  : 9IndluaauUsznaunts (Workplace) Analytical Date: 23 February-1 March 2023
Report Date  : 1 March 2023
Result Standard !
3smpie Ng Parameter Station Analytical Method esu 3 nea
(mg/m¥ (meg/m?)
Total Dust - \ NIOSH 0500, Gravimetric Method 3.974 15
M660128/13 vinaunki S
Respirable Dust NIOSH 0600, Gravimetric Method 2836 5
Total Dust - = NIOSH 0500, Gravimetric Method 2.024 15
M660128/14 - U'iL'Jt;uTswaum';\'l - -
Respirable Dust NIOSH 0600, Gravimetric Method 1071 5

Note: ¥ Usemaatfinsuavdunsonsean Bos Sadrfnnsundufurssmsiadiduasy Yseme s fufl 3 Sanay 2560 Turwfaampunmn

i 135 maufite 198 1 wih 34

Reviewed signatory

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev .05 03-01-2566

Approved signatory

1/1
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MINE ENGINEERING CONSLULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name
Usenulngdl 33641/16394

Address - myil 7 davseiing Sunausiam Samingiund
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd.
Station S UBnumvmiias (UTM 48P 323628 E, 1631285 N.)

Data Provided by Laboratory
1 M660128/17
: sxAuded (Sound Level)

Sample No.
Sample Type

Model of Equipment : Quest
Reference of level (dB(A)): 110 dB/1,000 Hz
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz

: U3ty giumdfauas $1da Tasimaniinsusfiugaavnssueiinfivureead iWegnaunssunaasng

: M660128
Sampling Date  : 20 February 2023
Sampling Method : Sound Level Meter

Report No.

Received Date  : 23 February 2023
Report Date : 1 March 2023

Model of Traceability : CA-12B/U2040047
Calibrated Date : 24 March 2022
Certificate No : C2203-0102

Time Leq 8 hrs. [dB{A}] Lmax [dB(A)]
09.00-10.00 80.9 20.5
10.00-11.00 78.5 103% _
11.00-12.00 81.8 95.5
12001300 | 8od s
13.00-14.00 74.2 85.3
14515‘00 - ‘__hYE(_)_ B __—-88.?
- 15.(50-1&50 - 61.8 79.3
o o 16.00-17.00 495 o B 7d.1
Average 8 hrs. 78.4 -
Maxirmum - 103.6
Standard 85.0" 140.07

Note :

D ssnmnmaiadniuazfunismsa dee insspussdudeieodligninlfiuaiemasasssznamminuluusiesiu

Usenta o Tl 26 unTIAN 2561

| 3 - ar o Iy A A )
a ALATEATHLT L38Y ﬂq“uﬁuqﬂﬁﬁquluﬂqiﬂm'ﬁ dams uavmiiumamuanmlaands endeude Llsagﬁﬂ"lﬂlnﬁa'ﬂu'h‘lm‘i
3 al e v '
Amuiinfurnaiou uasaite uasdes na. 2559 Uszma o fuil 17 aanen 2559

Reviewed signatory

Approved signatory

- s e e e e e e e
Reported resulls refer to submitted sample(s) only.

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name
Usznutansi 33641/16394

Address s wyil 7 dwavsediny dunausiam Saringiund
Sampling By : Sampling Team of Mine Engineering Consultant Co. Ltd.
Station s Winulsagoandige (UTM 48P 323431 E, 1633203 N.)

Data Provided by Laboratory
1 M660128/18
: 5eRUEDY (Sound Level)

Sample No.
Sample Type

Report No.
Sampling Date

: U3 glunitouns 91a Tasansiniiow sfugeamnssusiinfivuzeoad thagramnssunaaing

: M660128
: 20 February 2023

Sampling Method : Sound Level Meter

Received Date
Report Date

: 23 February 2023
: 1 March 2023

Model of Traceability : CA-128/02040047
Calibrated Date : 24 March 2022
Certificate No : (2203-0102

Model of Equipment : Quest
Reference of level (dB(A)): 110 dB/1,000 Hz
Measurement of Reading {dB(A)) : 108.00 dB/999.42 Hz

Time Leq 8 hrs. [dB(A)] Lrnax [dB(A)]
09.00-10.00 84.1 69.2
10.00-11.00 69.4 §7.9 N
11.00-12.00 69.1 94.7
-~ isoorzee | 122 86.7 N
13.00-14.00 - 75.1 91.5
14.00-15.00 o 69.0 B —9“10 d o
- 15.{.)0-1.6.00 63.7 79.1
16.00-17.00 62.1 o 7;.2 -
Average 8 hrs. 76.2 -
Maxirum - 99.2
Standard 85.0" 140.07

Note :
Useme o Sufl 26 unsIAN 2561

o v P a i w W o = s »
Dbssmansuaiafinuasauaioinsany Fes wnsgussdudssiseniigndnsldfuiniionasnsyssnammeinuluusiasfu

2 agnsenvassn das fvumnesgilumsuivn dams wassidiunsiueiasady orfeuniiy uazammwndenluns
4 o a W ' & ol
vhadisaiuan oy useine uasides wa. 2559 Usemie o Suli 17 amas 2559

Reviewed signatory

Reported results refer to submitted samptels) only.
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566

Approved signatory
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usuh Tud 1Sudidaso Aoudanauri o
MINE ENGINEERING CONSULTANT CO. LTD.

ANALYSIS REPORT

Data Provided by Customer
o w ™ e o = - o ¢ '
: U3t giunieuns $1im Tassnisilowsiiugramnssiniinfiuusyoad inagamnssunoaing

Customer Name

Ussmudngfl 33641/16394

Address s wjfl 7 shuauseiny Suneusiam Soringiung Report No. : M660128
Sampling By : Sampting Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 20 February 2023
Station : Fuilhany Sampling Method : Noise Dosimeter
Data Provided by Laboratory
Sample No. : M660128/17 — M660128/18 Received Date  : 23 February 2023
Sample Type  : msdudandivduanuiivinan Report Date : 1 March 2023
(Workplace Noise Assessment)
Result
Sample No. Sampling Location Sampling Date | Sampling Time
% Dose (%) | TWA (dB(A))
M660128/17 | uSmmtiunilaq 20/02/2023 09.00-17.00 8.4 64.3
M660128/18 | ulalsoanige 20/02/2023 09.00-17.00 9.7 71.0
wmsgu @ 100" 8s?
wwsgM ;7 American Conference of the Govemment Industrial Hygienists ; ACGIH (2006)

[y » - a oy v - i
2 ‘ll"lﬂ‘ii’\‘uﬂszﬂﬂﬁﬂmﬂ’li‘mm‘iuﬂzqummI.l.‘i\N']‘u l."ilm !.l‘lﬂ‘ij'l‘l..l‘i!’-ﬂulﬁﬂdﬂﬂau‘l‘l‘lwﬁndmwsﬂﬁaﬂm:m::l.’]ﬁ'lﬂ"ﬁmﬂut‘l.lunasw
' = = s o o.- -
\iu 135 apufay 19 4 (26 unTIAY 2561) LABRANTENTILRINY Foa fvuaasgndlunsudng Janns wessidumsduaranaonds

afhnunily uasammwafeslumsvhamafioafiumndon wasaine uasifiss na. 2559 (17 ganny 2559)

Reported results

Reviewed signatory

refer to submitted samplels) only.

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

Approved signatory

1/1
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uSh Tud ISubIdaso AouBaraLr Do
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

- as - ' o w - e = £ W
L UTN q’iuﬂ%‘iquﬂi ¥1A Iﬂi\'lﬂ'1'3IMQJGQLLi“uqmﬁTﬂﬂiiUWﬂﬁngﬁ@ﬂﬁ Lﬂﬂﬁ]ﬂﬁ'\“ﬂ‘ﬁﬁﬂﬂaiq\?

Usemuvasil 33661/16394

Address : il 7 diwaseviy Suneusiaw fmingiung Report No. : M660128
Sampling By : Sampling Team of Mine Engineering Consuttant Co.,Ltd. Sampling Date  : 20 February 2023
Station - Hudlvien Sampling Method : Heat Stress WBGT
Data Provided by Laboratory
Sample No. : M660128/15 - M660128/16 Received Date  : 23 February 2023
Sample Type s AT3oU (Heat) Report Date : 1 March 2023
Result (°C) Standard”
Sample No. Station Time Detail
Twe Toe Ter | WBGT O
M660128/15 | uivnainki 10,00 - 13.00 26.0 38.2 40.5 30.4 (4g] 34.0
M660128/16 | Uilalswentga 13.00-1500 | 263 | 388 | 402 | 305 Uunans 320

Note: Duszmensuaiainisuavdumsaassens Fes Avunuasgniunisuins $an1s usssuiiumsfumiuasnis ondieundls
wazanmuandolunisvhaudeaiumdey wasin vasidss we. 2559 Uszna o Suil 17 gateu 2559

Tuwrer Ao goawgiiiondanlnau (Wet Bulb Globe Temperature)
Twe Ao gamgiiflsunmmeslulivednssw@en (Natural Wet Bulb Thermometer)
Te Ao guugindwaninauvedluived (Globe Thermometer)
Te Ao gamglifdumamesiuliwednseiiewks (Ory Bulb Thermometer)
Reviewed signatary Approved signatory
Reported results refer to submitted sample(s) only. 11

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

TISCH )
‘ ‘ ) December 5, 2023

Environmental

%;é ;ﬂ 2L

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

1 1 2 1 1.4280 3.2 2.00

2 3 4 1 1.0110 6.4 4.00

3 5 6 1 0.9000 7.9 5.00

4 T 8 1 0.8570 8.8 5.50

5 9 10 1 0.7080 12.8 8.00

Data Tabulation

vstd | Qstd 1/ aH (“P%%H“)(J%:d_) @ |JAH(Taspa)

(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9974 0.6985 1.4154 0.9957 0.6973 0.8848
0.9932 0.9824 2.0017 0.9915 0.9807 1.2513
0.9912 1.1013 2.2380 0.9895 1.0994 1.3990
0.9900 1.1552 2.3472 0.9883 1:1532 1.4673
0.9846 1.3907 2.8308 0.9830 1.3884 1.7696
= 2.04196 = 1.27864)
QSTD = -0.00930 QA b= -0.00581|
r= 0.99998 r= 0.99998

Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= I{m((‘/&H( e )(Lng—d-—))b) Qa= 1/m(( JW)"’)

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
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept * f
m: slope
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Certificate of Calibration

Certificate No.:Cal 010-0321-0342 Order No:  040321-1
Customer:

Date of calibration: 2022-03-10

Date of issue: 2022-03-10

Instrument Calibrated: Sound Calibrator

Manufacturer: Quest

Type: CA-12B

Serial no: U2040047

Calibration and verification performed:

The performed tests refer to the sections 5.2, 5.3 and 5.5 in IEC 60942 (2003): Electro-acoustics - Sound
Calibrators. The calibrator has been tested as described in Annex B of the same standard.

Preconditioning:

The equipment was preconditioned for morethan 12 hours at the specified calibration temperature and
humidity.

Instruments and Program:

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

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

Traceability

The measured values are traceable to following the ISO/IEC 17025 laboratories:
Sound Pressure Level: NCL, Norway

Reference microphone: NCL, Norway

Voltage: TPA, Thailand

Frequency: TPA, Thailand

Page 1 of 2
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Certificate No.:Cal 010-0321-0342 Order No:  030321-1
Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.325 kPa 23.0 °C 50 %RH
Measurement conditions: 100.89 = 0.01 kPa 235 1.1 °C 559=2.2 %RH

1. Sound pressure level

Specified sound | Measured sound | Deviated value Uncertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2
Reference microphone 40AU S/N 309231
110 | 108.40 | -1.60 | £ 0.1 +0.75
2. Frequency
Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) TEC60942:2003
(Hz) (Hz) Class 2
Reference microphone 40AU S/N 309231
1000.00at 94Hz | 999.95 | -0.05 | £ (.1 +2.0%
3. Total distortion
Specified sound ; ; : Tolerance limit
pressure level Meas“""g, /];'s“"'“"“ U"“(e,;“;‘“ty IEC60942:2003
(dB) 5 ’ Class 2
Reference microphone 40AU S/N 309231
94.00 | 0.60 \ +0.3 | +4.0%

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

Calibrated By:.. Checked By:

: 2022-03-10
: 2022-03-10

Date of calibration
Date of issue

This certificate of calibration is issued by a laboratory accredited by Norwegian Accreditation (NA). NA is one of the signatories to the EA Multilateral Agreement for mutual
recognition of calibration certificates (European Co-operation for Accreditation). The accreditation states that the laboratory meets the NA requirements concerning
competence and calibration system for all the calibrations contained in the accreditation. It also states that the laboratory has a satisfactory guality assurance system and
traceability to accredited or national calibration laboratories. This certificate may not be reproduced other than in full.

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

Certificate of Calibration

Certificate Number : SPR23010174-2 Page: 1 of 4
Customer

Equipment Name : Vibration Monitors

Manufacturer » Instantel

Model T N/A

Serial Number ¢ UM14539

ID. Number : VM-NO-8

Environmental Conditions

Ambient Temperature Ll aen Received Date A3 dan 2023
Relative Humidity D 50% T15% Calibration Date : 17 Jan 2023
Location of Calibration ¢ In-Lab Recommend Due Date T 17 Jan 2024
Calibration Procedure . In-House Method Date of Issue : 18 Jan 2023

Method of Calibration

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

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

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

MMM RLEW G 0222-€6T (299) 2L ( puelieyL ) ozieT ueyiunyied Suenjduopy 1SSUo| T 0ON 62/69

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

Calibration Officer

E

=]

=

Authorized Signatory

WO ULCHIMEEWINRALLINCG

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

e |
S
i i
[ C x x
alibration Report
Certificate Number : SPR23010174-3 Page :2 of 4
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
| ICF Accelerometer 353804 LW231756 45841 13 Nov 2022
Traceability

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

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



ty METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. :

Result of Calibration

SPR23010174-3

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

Geophone P/N 721A3301

Functional Performance Test

Page : 3 of 4

Function STD Reading UUC. Reading Error Uncm(eit)aﬁnty
Velocity (mm/s) 5.004 4.991 -0.018 0.059
Frequency Response Perfarmance Test @ 5mm/s Unit : m/s®
Frequency Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
10.0 5.010 4,988 -0.022 0.058
20.0 5.008 4.986 -0.022 0.058
50.0 5.007 4.990 -0.017 0.058
80.0 5.005 4.987 -0.018 0.058
100.0 5.005 4.989 -0.016 0.058
160.0 5.003 4.992 -0.011 0.058
200.0 5.005 4,990 -0.015 0.058
500.0 5.007 4.991 -0.0186 0.058

SP-FM-04-15 REV.Q




| 5 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

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

Results of Calibration : () Without ( ) After Adjustment

Linearity Performance Test Unit : m/s®
Freguency Uncertainty
STD Reading UUC. Reading Error

(Hz) (+)
180.0 0.501 0.495 —-0.0086 0.0060
160.0 1.000 0.892 -0.008 0.012
160.0 1.502 1.490 -0.012 0.017
160.0 2.000 1.985 -0.015 0.023
160.0 3.001 2.981 -0.020 0.035
160.0 5.002 4.978 -0.026 0.058
160.0 8.997 9.970 —0.027 0.12

Note:

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

This Certificate is not certified for any cammercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence aporoximately 95%

— End of Certificate -

SP-FM-04-15 REV.0
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DIMENSIONAL MEASUREMENT

Accredited ACDM-2814
1SO/EC L7026

’J .\q

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL /TYPE ! AZ214

SERIAL NO, : 28092281|MEC-LABO1]
CLID. NO. 2 362101621

JOB CONTROL NO. $ 220718072052

CUSTOMER :

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

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

Calibrated By :
Calibration Engineer
Approved By :
Authorized Signatory
06 August 2022

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

the International System of Unlts ( 81)

Certificate No, Q22072052

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

@clecalibration


THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle


N CALIBRATION LABORATORY Co,LTD.

ilaé__"__ﬁﬁqg AH5E Walignal Arceeditaiign Board

Accredited
ISO/1IEC 17025

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER :  SARTORIUS
MODEL / TYPE ;. AZ214
SERIAL NO. . 28092281[MEC-LABO1]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION ~ : 03 August 2022

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

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-13/Version 4.0 (11/2015).

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

REFERENCE STANDARD TISFED :

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

TRACEABILITY :

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

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

UNCERTAINTY :

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

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

Certificate No, Q22072052

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

a@clecalibration
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CALIBRATION LABORATORY CO.LTD. ¢

—~ isdiier intes. |

CLC

Acceredited
IS0 /IBC 17020

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

CALIBRATION DATA

1. Error of indications [ Before Adjustment |

Nominal Test Value Conventional mass Display Value Etror of Uncertainty
Coverage factor k
(g) (g) (g) Balance ( g) £ (mg)
10.0000 10.0000 10.0000 0.0000 e v
20.0000 20.0000 19.9997 -0.0003 - »
50.0000 50.0000 49.9991 -0.0009 5 -
100.0000 1060.0000 99.9992 -0.0008 = s
200.0000 199.9597 199.9975 -0.0022 - #

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (8) Balance ( g) * (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,28
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0001 +0.0001 0.07 2,00
5.0000 5.0000 5.0001 +0.0001 0.07 2,00
10.0000 10.0000 10.0002 +0.0002 0.07 2,00
50.0000 50.0000 50.0001 +0.0001 0.11 2,00
100.0000 100.0000 100.0001 +0.0001 0.18 2,00
150.0000 149.9999 150.0001 +0.0002 0.26 2,00
200.0000 199.9997 195.9999 +0.0002 0.33 2,00
3. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00005
Certificate No. Q22072052
page 3 of 4

F3-011-04/01-12
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CALIBRATION LABORATORY CO.,LTD. 2 ,$np

- - :“acw ANSI Naltoaal Accreditalion Beard

ACCREDITED

N T
CI_C THulahY DlMEN%éLTLA:gSmEMENr
Accredited ACDM-2814
1S0O/1IEC 17025
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4 (3 . :J ; 4\
[]
2 5 € v
Display Value ( g) Maximum Pifference of
Nominal Test Value ( g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49,9999 50.0000 50.0002 49.9999 0.0002
Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No, Q22072052
F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY C0.,LTD. . a8
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CLC
Accredited
IS0/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER ; METTLER TOLEDNQ
MODEL /TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-1.AB02]
CLID. NO. P 362101622
JOB CONTROL NO. : 220718072053
CUSTOMER
DATE OF RECEIVED : 18 July 2022 DATE OF ISSUED : 06 August 2022

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

Calibrated By :
Calibration Engineer

Approved By :
Authorized Signatory
06 August 2022

This Calibration Certificate documents the traceabilily (o national standards, which realize the units of measurement according to
the International System of Units ( S1)
Certificate No. Q22072053
F3-011-04/01-12 page L of 4
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CALIBRATION LABORATORY CO.,LTD. i, A,;%AB

]IBE_M'R_& ANST Malional Accrediiairon Beard

ACC REDITED
— ESED =
; CALIBRATION AND
DIMENSKNAL MEASUREMENT
ACOM-2814

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER :  METTLER TOLEDO
MODEL / TYPE :  AB204-S
SERIAL NO. :  1123163290[MEC-LAB02]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION  : 03 August 2022

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

PROCEDURE USED :
T'his instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

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

REFERENCE STANDARD USED :

Weight Sct Mcttler Toledo Class B2 S/N. 158850,

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

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

UNCERTAINTY :

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

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

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

CALIERATICN AN
CIMEMHSIOMAL MEASUREMENT

ACDM-2814

Accredited
IS0 /TEC 17025

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( ) without adjustment { X) adjustment
CALIBRATION DATA

1. Error of indications [ Before Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) {g) (g) Balance ( g) + (mg)
10.0000 10.0000 9.9999 -0.0001 : -
20.0600 20.0000 20.0001 +0.0001 = -
50.0000 50.0000 49.9995 -0.0005 " -
100.0000 100.0000 99.9950 -0.0010 = =
200.0000 199.9997 199.9976 -0.0021 g =

2. Error of indications | After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g ) t (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,28
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0001 +0.0001 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.6000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 149.9999 149.9999 0.0000 0.24 2,00
200.0000 199.9997 199.9999 +0.0002 0.24 2,00
3. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00005
Certificate No. Q22072053
F3-011-04/01-12 page 3 of 4
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ISO/IEC 17020
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4 ( 3 ::‘ : 4\
[ ]
2 5
Display Value ( g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value ( g}
50.0000 50.0000 | 50.0000 50.0000 50.0001 50.0000 0.0001
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only,
##H End of Certificate ###
Certificate No. Q22072053
F3-011-04/01-12 page 4 of 4
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YAk Certificate of Calibration
'/‘ff,' ﬁ “\\}_\“
= NSC-TISI-TIS 17425
Colilrgtinm MY
Equipment: SPECTROPHOTOMETER Certificate No.. C06220365
Model: 723C Issued Date: 02 August 2022
Serial No. {or ID.): 2C41301043 (MEC-LAB11) Job No.: KSPR2209413
Manufacturer: KWF Page; 1 0of 2
Condition: In Condition
Customer:
Environment Condition: Temperature 231 °C i 04 °C
Humidity 589 %RH t 50 %RH
Calibration Place;
Calibration By:
Calibration Date: 02 August 2022
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabllity: This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Stama Scientific Limited.
The standard for Wavelength Certificate No. 93907 and 93914
The standard for Photometric Certificate No. 9112739
Person in charge Authorized signatory

This cortificato lo fesuad tho units of measurement according 1o the Inlemetional System of Units (S1). it provides traceability of measuremant to intemational o
natfonal stenderd or olher recognized national standard aboratories.

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

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

Delivering Growth - In Asia and Beyond. CALFM-C08-13; 20 Jul 2022
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Certificate No.: C06220365 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm}, The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncartainty
418.48 418.5 -0.02 013
460.06 460.1 0.04 0.13
536.90 536.8 0.10 0.13
574.60 574.6 0.00 0.13
879.70 8798 -0.10 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Corraction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2899 0.288 0.0019 0.0045
420 nm
0.5170 0.516 0.0010 0.0045
1.0286 1.028 0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.2837 0.282 0.0017 0.0045
440 nm
0.5074 0.507 0.0004 0.0045
1.0071 1.007 0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.2487 0.248 0.0007 0.0045
465 nm
0.4593 0.460 -0.0007 0.0045
0.9322 0.933 -0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2434 0.243 0.0004 0.0045
546.1 nm
0.4649 0.465 -0.0001 0.0045
0.9457 0.946 -0.0003 0.0045
0.0000 0.000 0.0000 0.0045
0.2570 0.257 0.0000 0.0045
590 nm
0.5035 0.504 -0.0005 0.0045
1.0022 1.001 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2560 0.256 0.0000 0.0045
635 nm
0.4968 0.496 0.0008 0.0045
0.9713 0.970 0.0013 0.0045

Delivering Growth - in Asia and Beyond.

CALFM-C06-13: 20 Jul 2022
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CALIBRATION LABORATORY CO.LTD. . &

) i'ag_‘:__FRfi' ANSE Navgnal Accredilatign Boqrd
" '_._'_.-:"__-\'_.' ACCREDITERD
o/ : LT
CLC O 7
rsg;::::’d:-l.::gzs ACDRM-Z014
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE . DIGITAL THERMOHYGRO METER
MANUFACTURER . PRO'SKIT
MODEL / TYPE . NT-311
SERIAL NO. . 100801173[MEC-LABOS]
CLID. NO. ;231600882
JOBCONTROL NO.  : 220727075646
CUSTOMER
DATE OF RECEIVED : 27 July 2022 DATE OF ISSUED : 01 August 2022

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

Calibrated By :
Calibration Engineer

Approved By :
Authorized Signatory
01 August 2022

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

International System of Units ( SI)

Certificate No. Q22075646
F3-011-04/01-12 page 1 of 3

-
@rlecalibration
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CALIBRATION LABORATORY CO.LTD. . o 00

RA ANS! Walional Aee reditairon Baard

Accredited
ISO/IEC 17026

REPORT OF CALIBRATION
FOR
NOMENCLATURE :  DIGITAL THERMOHYGRO METER
MANUFACTURER :  PRO'SKIT
MODEL / TYPE :  NT-311
SERIAL NO. :  100801173][MEC-LAB0S]
DATE OF CALIBRATION ~ : 29 July 2022

ENVIRONMENT CONDITIONS :
Temperature : @t °c Relative Humidity : (55 % 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was performed by using

Chilled Mirror Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602,
Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261.

TRACEABILITY :

‘I'he measurements are traceable to International System of Units (SI), through Thunder Scientific Corporation.

Certificate No. 19944, Due Date 26 January 2023,

UNCERTAINTY :

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

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

Ceriificate No. Q22075646
F3-011-04/01-12 page2 of 3

@clccalibration
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CALIBRATION LABORATORY Co.,LTD.

Jlac:zMRA s et et ot

ACCREDITETD

| TEREE tiage |
CLC -
Ghooredited ACDM-2814
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X) without adjustment { ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the
measuring digital thermohygro meter.
CALIBRATION DATA
1. CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°c) (°C) t(°c)
25.0 25.02 25.2 -0.18 027
2. CORRECTION OF HUMIDITY
STD Temperature STD Reading DUC Reading Correction Uncertainty
(°c) (%RH) ( %RH ) (%RH) + (%RH)
25 50.0 46 +4.0 0.8
Note. The Scope of Accredited ANAB Cettificate No. ACDM-2814 Version 008 Page 49 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q22075646
page3 of 3

F3-011-04/01-12
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et 1y ™ CALIBRATION AND
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ACDM-2814

Accredited
ISO/ABRC 17025

CERTIFICATE OF CALIBRATION

FOR

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

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

Calibrated By :

Calibration Engineer

Approved By :
Authorized Signatory
10 August 2022

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

the International System of Units ( SI)

Certificate No, Q22077943
F3-011-04/01-12 page 1 of 4

@clecalibration
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ANSI National Accredilation Board
ACCREDITETD
WETHET.

CALIERATICH AHC
DIMEHSIONAL MEASUREMENT

ACDM-2B14

CLC

Accredited
IBO/IEC 17020

Supplement to Calibration Certificate No. Q22077943

REPORT OF CALIBRATION
FOR _

NOMENCLATURE :  pHMETER 23 SEP 2022
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE :  PH700
SERIAL NO. :  983068/93X218814/93X052911
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION  : 04 August 2022

ENVIRONMENT CONDITIONS :

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

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

2, Dry Block Calibrator, Presys Model T-45NL S/N, 209.09,18.

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

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

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

Certiflcate No. Q22077943A1
F3-012-04/01-12 page 2 of 4
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Accredited = )

TSO/IEC 17025

Supplement to Calibration Certificate No. Q22077943

TRACEABILITY :

Certificate No. TT-0078-21, Due Date 18 August 2022. 23 SEP 2027
2. The measurements are traceable to International System of Units (SI}, through Calibration Laboratory Co., Ltd.

Certificate No. Q21111638, Due Date 23 November 2022,

3. The measurements are traceable to International System of Units (8I), through Technology Promotion Association

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

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

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

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

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

UNCERTAINTY :

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

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

Certificate No. Q2207794341
F3-012-04/01-12 page3 of 4
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CALIBRATION LABORATORY CO.LTD. & o8
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- - <~ ACCREDITED
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Accredited ACDM-2814
IS0 /IEC L7026
Supplement to Calibration Certificate No. Q22077943
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X)) without adjustment ( ) adjustment
The table in the following gives the calibration resulis and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
2 3 SEP 202
1. pHMETER RESULT @ 25°C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor

(pH) (pH) (mV) {pH) (& pH)

1.680 1.7¢ 289 -0.020 0.010 2,00

4.000 4.0 148.3 -0.010 0,010 2,00

6.996 6.99 -27.1 +0.006 0.013 2,00

10.007 10.01 -197.2 -0.003 0.013 2,00

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

2. TEMPERATURE RESULT [ THERMISTOR ]

Immersion depth (mm) | Actual Temperature ( °C) | DUC Reading (°C) | Correction ( °C) | Uncertainty £ (°C)
100 25.01 25,0 +0.01 0.13

Note. Probe & 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q22077943A1
F3-012-04/01-12 page4 of 4

‘E s

@clccalibration


THANADOL
Rectangle


| B

PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Instrument Serial No.: 079518071903

Date: 31-Oct-2022
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 20f2
Cl_lstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO0-01919017
Name: Number:
Date PM Performed: 31-Oct-2022 Next PM Due Date: 30-Apr-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.5 B January 2018 R — 3
Y PerkintEimer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

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

Additional Reagents and Standards Required for PM

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




Procedure Checklist

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

1. General:

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

2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

¥] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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 % 0.73 Passed
Mg 280.856 %RSD <1 % 0.29 Passed
Mg 285.207 %RSD <1 % 0.36 Passed
Ba 455.403 %RSD <1 % 0.37 Passed
5.4 Mn BEC:

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

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

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 7332 788302.8
Mn 257.610 Axial 1,000 ppb 18083.8 2152249.4
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 7332000 780970.8 9.38 <30 PPB Passed
Axial 18083800 2134165.6 8.47 <30 PPB Passed
6. Review:

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

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




Additional Comments

Additional Comments Regarding the PM

Review

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

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

Review of Preventive Maintenance:

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

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

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

Atomic Spectroscopy Standard

9001

CERTIFIED

Certificate of Analysis

* |Instrumental Analysis using ICP Spectrometer:

Expiration Date: (JC'T 30 2023

PerkinElmer Number: N0691579

Description: Multi-Element Standard

Matrix: 2% HNOa

Lot Number: 58.146CRX1 Certification Date: APR - — 2022

Analyte Labeled Measured SRM Analyte Labeled Measured SRM
As 500 pg/mL 483 pg/mL 3103a" Ni 10.0 pg/mL 9.89 pgfmL 3136*
K 50.0 pgrmL. 50.0 pg/mL I41a* Sr 10.0 pg/mL 10.0 pgfmL 3153a*
La 100 pgfmL 9.81 pg/mL 312va” Zn 10.0 pgimL 9.99 pgfmi J168a"
Li 10.0 pofmL 9.96 pg/mL 3128a* Ba 1.00 ygymL 0996 po/ml 3104a*
Mn 10.0 pg/imL  10.% pgfmbl 3132* Mg 1.00 pg/mL  0.992 pgfmb 3t31a*
' - indicates NIST SRM f - indicates CRM (when NIST SRM is not available)

Reference Multi: Lot# 57-138CR, 3-250MJ, 57-024CR, £7-20B8CR

Refer to side 2 for details of cerification.

Balances are calibrated with weight sels 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 laboralory
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.

| Be

PerkinElmer’

Certifying Officer:
PerkinElmer, Inc.

u.5.A. Tel: 1-203-925-4600
_U.S.A. Toll Free: 1-8[]0-762-4(1

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

Certificate of Analysis

PerkinEimer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOa

Lot Number: 58-169CRY1

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

* Instrumental Analysis using ICP Spectrometer:

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

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Mutti: Loi# 57-15BCR,1-177YJ, 54-134CR

Refer to side 2 for details of certification.

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

) Certifying Officer:

PerkinElmer, Inc.

PerkinElmer’
u.s.A. Tel: 1-203-925-4600

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


THANADOL
Rectangle


E'MMM  BLEY S 022¢

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
aas

ANS! Nativosl Azeraditation Board
ACCREDITED

AL
‘\\\!\ | fuﬂ‘,

7,

) §<¢

Y,
W

"'h...,______/
———

v
4!.’

Ry

74 A
AR CALIERATION AND
L DIMENSIONAL MEASUREMENT
ACT - 2050

Certificate of Calibration

Certificate Number : SPR22040301-4 Page : 1 of 3
Customer

Equipment Name . Area Heat Stress Monitor

Manufacturer :  Metrosonics

Model : hs-32

Serial Number © MCD050025

ID. Number . HS-NO.04

Environmental Conditions

Ambient Temperature E agemr N Received Date . 26 Apr 2022
Relative Humidity : 50% T15% Calibration Date © 03 May 2022
Location of Calibration > In-Lab Recommend Due Date . 03 May 2023
Calibration Procedure . SP-CPT-04-13 Date of Issue : 04 May 2022

Method of Calibration

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

~€61 (299) ‘|81 ( puejieyl ) oerel lueyywnyied suenjSuoly 1SSU0ly T 00N 62/69

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.
All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

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

Calibrated by :_ Approved by

Calibration Officer
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Authcrized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR22040301-4 Page : 2 of 3

Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-80S8 N/A SPR22010401-8 | 05 Mar 2023
THERMO-HYGROMETER 5020A A4T7046 QR22-0191 02 Feb 2023
Traceability

This certification is traceable to the International System of Unit maintained at
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

Quality Reborn Co., Ltd

SP-FM-04-15 rev.0



et iniy
SUEBI I|;\\..J: |

ALEH G 0zZee-Ef

r...\ .._
WO .
UUW B

M

u0j
|

+Ed

IUBUILLNUYE

()¢
[

ue|iey |

SINAUWINREE MMM

LWOD VLK

' By METROLOGY

SYSTEM ( THAILAND ) CO.,LTD.

MM Ny
o T

i G Y )

SN %

—%
M NS Watiaaal Accreditetion Board

ACCREDITED

esult o a i ra tion K-
Result of Calib e
Certificate No. :  SPR22040301-4 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) itz *@
Ternpe_rature Stand_ard UUQ Eier Uncertainty
Setting Reading Reading { k)
* 10.0 10.005 9.8 -0.205 0.50
20.0 20.008 19.7 -0.308 0.50
30.0 30.007 29.8 ~0.207 0.50
40.0 40.005 39.7 —-0.305 0.50
* 50.0 50.009 49.7 -0.308 0.50
Temperature Accuracy in the Measurement. (DRY) Unit : °C
Tempe_rature Stand‘ard UUQ Eite Uncertainty
Setting Reading Reading (&)
* 10.0 10.005 9.9 -0.105 0.50
20.0 20.008 19.8 -0.208 0.50
30.0 30.007 29.8 -0.207 0.50
40.0 40.005 39.7 -0.305 0.50
* 50.0 50.009 49.7 -0.309 0.50
Temperature Accuracy in the Measurement. (GLOBE) Unit & °C
Tempe_rature Stand_ard UU(_) EfiGi Uncertainty
Setting Reading Reading (£)
* 10.0 10.005 10.2 0.195 0.50
20.0 20.008 20.2 0.192 0.50
30.0 30.007 29.9 -0.107 0.50
40.0 40.005 39.8 =0, 175 0.50
* 50.0 50.009 49.7 -0.309 0.50
Note:

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

This Certificate is not certified for any commercial transaction.

Calibration Marked (*) "Not ANAB Accredited " in this Certificate have been included for completeness.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

— End of Certificate -

SP-FM-04-15 REV.Q
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Certificate of Calibration
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|

Certificate Number : SPR22040301-3 Page : 1 of 3
Customer

Equipment Name : Area Heat Stress Manitor

Manufacturer : Metrosonics

Maodel : hs-32

Serial Number : MCF050010

ID. Number . HS-NO.03

Environmental Conditions

Ambient Temperature A enE 2N Received Date © 26 Apr 2022
Relative Humidity : 50% T15% Calibration Date : 03 May 2022
Location of Calibration > In-Lab Recommend Due Date : 03 May 2023
Calibration Procedure . SP-CPT-04-13 Date of Issue : 04 May 2022

Method of Calibration

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

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

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

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

Calibrated by :- Approved by

Calibration Officer

Autherized Signatory

% RO
EOTRRES CALIERATION AND
-2080

SP-FM-04-15 rev.0

 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
& afan

ANSI Nativaal Azeradiiation Board
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Calibration Report

Certificate Number : SPR22040301-3 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-80S N/A SPR22010401-8 | 05 Mar 2023
THERMO-HYGROMETER 5020A A47046 QR22-0191 02 Feb 2023
Traceability

This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

Quality Reborn Co.

, Ltd

SP-FM-04-15 rev.0



SsUEN|sUO]Y

ALEWY § 0Z22-E£61

winuied

iuey

A4

uejiey

MMM

RAUINE
u

0 CEBIN

B) METROLOGY
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Lerfr ™ CALIERATION AND

DIMENSHINAL MEASUREMENT
ACT = 2080

Certificate No. :  SPR22040301-3 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) Writ : *@
Tempe_rature Stand_ard UUQ . Uncertainty
Setting Reading Reading foak )
* 10.0 10.005 9.8 -0.205 0.50
20.0 20.008 18.7 -0.308 0.50
30.0 30.007 29.8 -0.207 0.50
40.0 40.005 39.7 -0.305 0.50
* 50.0 50.009 49.7 -0.308 0.50
Temperature Accuracy in the Measurement. (DRY) Limits *6
Tempe_rature Stand‘ard UUQ Error Uncertainty
Setting Reading Reading (+)
* 10.0 10.005 9.9 -0.105 0.50
20.0 20.008 19.8 -0.208 0.50
30.0 30.007 29.8 =207 0.50
40.0 40.005 39.7 -0.305 0.50
* 50.0 50.009 49.7 -0.309 0.50
Temperature Accuracy in the Measurement. (GLOBE) Linit : =
Tempe_rature Stand_ard UU(_) Eftit Uncertainty
Setting Reading Reading £
* 10.0 10.005 10.2 0185 0.50
20.0 20.008 20.2 0.192 0.50
30.0 30.007 29.9 -0.107 0.50
40.0 40.005 39.8 -0.175 0.50
* 50.0 50.009 49.7 -0.309 0.50
Note:

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

This Certificate is not certified for any commercial transaction.

Calibration Marked (*) "Not ANAB Accredited " in this Certificate have been included for completeness.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

— End of Certificate -

SP-FM-04-15 REV.Q
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
! 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‘[
4
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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.amsmiﬂ’mﬂammm‘a‘gmwammmqmawns‘m

(Secretary-General, Thai Industrial Standards Institute)

- o s ¥
anlususasatuillv
(Issues this certificate to)
wesUfjuiinvadeuuiun luu Wuiidess roudaunun dain
(Testing laboratory, Mine Encineering Consultant Co. Ltd)
g g
ﬂﬂ@gl;ﬁ’ﬂ“ﬂ

(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 =
NHIBLAVNITIVUIDIN VIRday

(Accreditation No. Testing

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))

2 S

(WeeniR suEWUY)
sesavismsdinenasgundnfusigramnssy
UfUATITNsuny

NIgNsAgeaMNTIY dinsunnsguHdefmgnaImn sy AN
(Mirvstry of Industry Thailand, Thal Industrizl Standards Institute)
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(Scope of Accreditation for Testing)

FoviosufiAnis vosuftAn1svadey U3 lul 1udilles aoudaunudt drvin
(Laboratory Name) (Testing laboratory, Mine Engineering Consultant Co.,Ltd)
ViﬂEJLa?Jﬂ'ﬁ%JUiaﬂﬁ
(Accreditation No.)
atufl 02 oonliausuil 18 wwieu . 2565 Fetufl 17 nouniau w.e. 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmwiesUijdins Mans O wenaauit O 42p3m O waewd O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIANPY 24T TYNIINAFDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
anndundou
(environmental field)
1. ‘1:1;1 - Heavy metal - Standard Methods for the
(water) ¢ Cadmium (Cd) Examination of Water and
0.002 mg/L to 5 mg/L Wastewater, APHA, AWWA,
e Chromium (Cr) WEF, 23" edition, 2017,
0.01 mg/L to 5 meg/L part 3120 B, and part 3030 F
* Copper (Cu) @
0.01 mg/L to 5 meg/L
* Iron (Fe)
0.01 mg/L to 5 meg/L
* Lead (Pb)

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

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

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

0.01 mg/L to 5 mg/L

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

Wi 1/5
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(Scope of Accreditation for Testing)

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

AALINADY
(environmental field)

1.1 (si9)

(water) (cont.)

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

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

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

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

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

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

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

Standard Methods for the

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

part 2340 C O/

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

Wi 2/5
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(Scope of Accreditation for Testing)

DONIVAILAIUN 18 LUWIEU W.A. 2565

fetufl 17 nouniau w.e. 2566

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

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

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

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

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

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

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

0.01 mg/L to 10 mg/L

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

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

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

part 5220 C @

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

Wi 3/5
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(Scope of Accreditation for Testing)

atun 02 P9NIVFIATUN 18 WY WA, 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O venaowi O d2p5m O wdeui O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N15NAFBU S18NSNAFDU Wymaou
(Field of Testing) (Parameter) (Test Method)
ANNAWINA DY
(environmental field)
2. Undey (si0) - Total suspended solids (TSS) Standard Methods for the
(wastewater) 5.0 mg/L to 10 000 mg/L Examination of Water and

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

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

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

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

WEF, 23" edition, 2017,
part 5210 B and part 4500-O C

()

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

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

(water and wastewater) (cont.)

4. au (soils)

0.10 mg/ L to 100 mg/ L

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

- Heavy metal

* Chromium (Cr)

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

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

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

5.0 mg/kg to 100 meg/kg sample

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

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

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

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY

(Ministry of Industry, Thai Industrial Standards

Institute)
w9 5/5
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