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1. e
-8 6 54.55 72 40.68 27 40.30 30 44.12 12 46.15 147 42.12
- N9 5 45.45 105 59.32 40 59.70 38 55.88 14 53.85 202 57.88
2.9y
- fowni 20 U 0 0.00 5 2.82 3 4.48 2 2.94 2 7.69 12 3.44
-21-30 ¥ 0 0.00 26 14.69 11 16.42 13 19.12 5 19.23 55 15.76
-31-40 U 1 9.09 35 19.77 20 29.85 16 23.53 8 30.77 80 22.92
-41-50 Y 9 81.82 a1 23.16 14 20.90 15 22.06 5 19.23 8a 24.07
-51-60 U 1 9.09 51 28.81 13 19.40 10 14.71 a 15.38 79 22.64
- 111 60 U 0 0.00 19 10.73 6 8.96 12 17.65 2 7.69 39 11.17
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- WliBoundsde 0 0.00 20 11.30 5 7.46 4 5.88 1 3.85 30 8.60
- Uszaufnwn 0 0.00 a7 26.55 19 28.36 20 29.41 8 30.77 94 26.93
- fsgunw 2 18.18 58 32.77 18 26.87 19 27.94 6 23.08 103 29.51
- 91fNY 3 27.27 24 13.56 14 20.90 12 17.65 4 15.38 57 16.33
- Useyaywisdully 6 54.55 28 15.82 11 16.42 13 19.12 7 26.92 65 18.62
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1. Tuseulilshunminu/andnluaseuaiillasdutaeviel
- 1aifd 3 27.27 102 57.63 41 61.19 a5 66.18 15 57.69 206 59.03
-4 8 72.73 75 42.37 26 38.81 23 33.82 11 42.31 143 40.97
2. #ndl Wulseeslsuasiign
- syuumaiunela 1 12.50 9 12.00 2 7.69 2 8.70 1 9.09 15 10.49
- SEUUNBAUBINNT 0 0.00 7 9.33 1 3.85 1 4.35 0 0.00 9 6.29
- 35‘U‘Uﬂ51m‘5@ 1 12.50 8 10.67 3 11.54 4 17.39 1 9.09 17 11.89
- Tseimifauas giiuisingg 1 12.50 12 16.00 5 19.23 4 17.39 4 36.36 26 18.18
- TsaReaiuy/m/itu 0 0.00 a 5.33 1 3.85 1 435 0 0.00 6 4.20
- TsAUszdnsn 5 62.50 35 46.67 14 53.85 11 47.83 5 45.45 70 48.95
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3. Bmsinnilvesiigadlaianisiulie
- Uanglsiveies 1 12.50 5 6.67 2 7.69 1 4.35 1 9.09 10.00 6.99
- Foniiu 1 12.50 5 6.67 3 11.54 2 8.70 1 9.09 12.00 8.39
- lWaandleunsle 2 25.00 16 21.33 5 19.23 4 17.39 2 18.18 29.00 20.28
- lUediindseweuiatenasu 1 12.50 14 18.67 3 11.54 3 13.04 1 9.09 22.00 15.38
- IUlsanenunavessy 3 37.50 35 46.67 13 50.00 13 56.52 6 54.55 70.00 48.95
4. unduhmsluadaiSou
vl 0 0.00 3 1.69 1 1.49 0 0.00 0 0.00 q 1.15
~thumna 0 0.00 23 12.99 4 5.97 4 5.88 1 3.85 32 9.17
~thuszh 0 0.00 26 14.69 8 11.94 8 11.76 2 7.69 a4 12.61
- Fothussana/sousmnh 11 100.00 125 70.62 54 80.60 56 82.35 23 88.46 269 77.08
5. dymieatuthauluaiaitou
- 1aifd 11 100.00 132 74.58 a6 68.66 a7 69.12 17 25.00 253.00 72.49
~thlsidleane 0 0.00 34 19.21 17 25.37 17 25.00 5 19.23 73.00 20.92
-y 0 0.00 q 2.26 1 1.49 1 1.47 1 3.85 7.00 2.01
-ty 0 0.00 4 2.26 2 2.99 2 294 2 7.69 10.00 287
~hiid/nau 0 0.00 3 1.69 1 1.49 1 1.47 1 3.85 6.00 1.72
6. wndatni4lundaiteu
vl 0 0.00 19 10.73 3 4.48 3 a.41 1 3.85 26 7.45
- ﬁwmma 2 18.18 60 33.90 18 26.87 18 26.47 9 34.62 107 30.66
~thuszth 9 81.82 73 41.24 40 59.70 a1 60.29 11 42.31 174 49.86
- luushin/deaes 0 0.00 15 8.47 4 5.97 4 5.88 3 11.54 26 7.45
- Fodussgvan/saussnnih 0 0.00 10 5.65 2 2.99 2 2.94 2 7.69 16 458
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- 1aif] 9 81.82 120 67.80 39 58.21 49 72.06 19 73.08 236 67.62
- 13113&%8&% 1 9.09 35 19.77 19 28.36 14 20.59 5 19.23 74 21.20
- iy 0 0.00 2 1.13 1 1.49 1 1.47 1 3.85 5 1.43
-ty 0 0.00 11 6.21 5 7.46 3 4.41 0 0.00 19 5.44
- hitd/nau 1 9.09 9 5.08 3 4.48 1 147 1 3.85 15 4.30
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- N3V 11 100.00 170 96.05 61 91.04 66 97.06 21 80.77 329 94.27
- lainsu 0 0.00 7 3.95 6 8.96 2 2.94 5 19.23 20 5.73
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- ﬁ!uazam 8 72.73 83 46.89 36 53.73 26 38.24 16 61.54 169 48.42
- \@89ResUNIUY 1 9.09 42 23.73 16 23.88 16 23.53 6 23.08 81 23.21
- LLiﬂguﬁtLﬁau 2 18.18 32 18.08 12 1791 4 5.88 2 7.69 52 14.90
- miawawﬁwﬁugm 0 0.00 8 4.52 1 1.49 9 13.24 1 3.85 19 5.44
- ANSATIVIAAUA 0 0.00 12 6.78 2 2.99 13 19.12 1 3.85 28 8.02
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N=11 Sovaz N=177 | Sovaz N=67 Sovaz N=68 Sovaz N=26 Sovaz N=349 Sovaz
1. wansznusdawandeuiildiulutegiu
1.1 Yagtiuvinuldsunansenuvisalsl
g 8 72.73 T 43.50 29 43.28 30 44.12 9 34.62 153 43.84
-4 3 27.27 100 56.50 38 56.72 38 55.88 17 65.38 196 56.16
1.2 YagtiuvinuldFunansenuluiFedatig
1.2.1 fuazaas
> dunn
- NN1799199 6 54.55 106 59.89 38 56.72 a2 61.76 18 69.23 60.17 60.17
- Aanssuvesmniias 4 36.36 52 29.38 21 31.34 16 23.53 6 23.08 28.37 28.37
- ﬁﬂﬂismawmu 1 9.09 19 10.73 8 11.94 10 14.71 2 7.69 11.46 11.46
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N=11 Sovaz N=177 Souas N=67 Souas N=68 Souas N=26 Sovay N=349 Sovay
> szuNansznu
- Yoy 9 81.82 58 32.77 22 32.84 34 50.00 9 34.62 132 37.82
- Uunang 2 18.18 79 44.63 34 50.75 26 38.24 11 42.31 152 43.55
- 4N 0 0.00 40 22.60 11 16.42 8 11.76 6 23.08 65 18.62
1.2.2 \dagfssunau
> dunn
- N19997199 7 63.64 85 48.02 24 35.82 32 47.06 15 57.69 163 46.70
- MAnssuveLmile a4 36.36 63 35.59 36 53.73 25 36.76 8 30.77 136 38.97
- ﬁaﬂssmad‘qmu 0 0.00 29 16.38 7 10.45 11 16.18 3 11.54 50 14.33
> sTAuNansEnu
- Yoy 6 54.55 70 39.55 29 43.28 39 57.35 14 53.85 158 45.27
- Yunang 5 45.45 75 42.37 23 34.33 24 35.29 11 42.31 138 39.54
- 470 0 0.00 32 18.08 15 22.39 5 7.35 1 3.85 53 15.19
1.2.3 useduszidiou
> dunn
- N1999799 2 18.18 a7 26.55 15 22.39 13 19.12 5 19.23 82 23.50
- AAnssuveLuile 9 81.82 115 64.97 49 73.13 a7 69.12 19 73.08 239 68.48
- ﬁaﬂssmawmu 0 0.00 15 8.47 3 4.48 8 11.76 2 7.69 28 8.02
> sTAuNansEnu
- U 10 90.91 121 68.36 42 62.69 50 73.53 16 61.54 239 68.48
- Yunang 1 9.09 a5 25.42 17 25.37 13 19.12 6 23.08 82 23.50
- 41N 0 0.00 11 6.21 8 11.94 5 7.35 4 15.38 28 8.02
1.3 vinuliudleviselisanisinwilasus
- Wiuge 11 100.00 112 63.28 55 82.09 52 76.47 24 92.31 254 72.78
- laliude 0 0.00 65 36.72 12 1791 16 23.53 2 7.69 95 27.22
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : nsvjudminin an3ddufneads lnsamsmilewsiugramnssuyliniiuvseead iegnamnssuneasn

Uszmudnsi 33649/16553

Address -yt 15 shuaunt Suneiies Swmingiuns Customer Code  : M670214
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 17-20 December 2024
Sample Type - pmAluusseniavialy (Ambient) Sampling Method : High Volume Air Sampler
Station : tulannsan (UTM 48P 326135 E, 1631411 N.) Report No. : M670214-02
Data Provided by Laboratory
Laboratory Code No. : M670214/1 Received Date  : 23 December 2024
Analytical Date : 23-27 December 2024 Report Date : 27 December 2024
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 29 November 2024 Expiration Date : 28 November 2025
Parameter Sampling Date Analytical Method Resulz Stangad
(mg/m°) (mg/m?)
17-18/12/2024 US.EPA 40 CFR 50, Appendix B 0.034
Total Suspended Particulate (TSP) 18-19/12/2024 US.EPA 40 CFR 50, Appendix B 0.042 0.330
19-20/12/2024 US.EPA 40 CFR 50, Appendix B 0.037
17-18/12/2024 | USEPA 40 CFR 50, AppendixJ |  0.013
Particulate Matter (PM-10) 18-19/12/2024 | USEPA 4O CFR50, AppendixJ | 0016 | 0420
| 19-20/12/2026 | US.EPA 40 CFR 50, Appendix J 0.014

Note: ! Ussmrnqznssunsiawindounvieni atiufl 24 (e, 2547) Bos fmumnasguannmemeluussamelagisly
Uszmalus1Raangiune @y 121 aoufiies 104 1 Ussnd o $ufl 9 Banean wa. 2547
Total Suspended Particulate (TSP) : HuazeoIuvIuADYTI Wiy 24 $lue
Particulate Matter (PM-10) : fuagaasuunauinndt 10 lumseu wds 24 9lus

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/3

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

ANALYSIS REPORT

Data Provided by Customer

¥ o ar a a 1% 1 a a o | )
Customer Name  : #9UdIUANA 9130duRnNaas T,ﬂsqmsmﬁmu,iwuqmamnsimuwuwmaaﬁ LNORAFNNTIUNDATN
u A
UM UURIH 33649/16553

Address - vyl 15 dhuaun suneiles Swmingiuns Customer Code
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Samptling Date
Sample Type  : aneluussennieavialu (Ambient)

: M670214
: 17-20 December 2024

Sampling Method : High Volume Air Sampler

Station : TsaSeutnunszya (UTM 48P 329493 E, 1633265 N.) Report No.

Data Provided by Laboratory
Laboratory Code No. : M670214/2

Analytical Date : 23-27 December 2024

Model of Equipment : TISCH
Certified Date : 29 November 2024

Received Date
Report Date

: M670214-02

: 23 December 2024
: 27 December 2024

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

Parameter

Sampling Date

Analytical Method

Result Standard ¥
(meg/m?) (mg/m?)

17-18/12/2024

US.EPA 40 CFR 50, Appendix B

0.027

Total Suspended Particulate (TSP) 18-19/12/2024 US.EPA 40 CFR 50, Appendix B 0.024 0.330
19-20/12/2024 US.EPA 40 CFR 50, Appendix B 0.020
17-18/12/2024 US.EPA 40 CFR 50, Appendix J 0.011

Particulate Matter (PM-10) 18-19/12/2024 US.EPA 40 CFR 50, Appendix J 0.009 0.120
19-20/12/2024 US.EPA 40 CFR 50, Appendix J 0.007

Note: ! Ussmdraugnssumsdawindeuuwviend atiuil 24 (.. 2547) 3ae Amunnasguguamenmaluusssmelaeialy
Usgmelusiefiasmyune @ 121 Asufimy 104 1 Usznia o Juit 9 Aemau w.e. 2547
Total Suspended Particulate (TSP) : JuazaaLYILABETIN \ady 24 Halus
Particutate Matter (PM-10) : Juazeasuinadnnit 10 lunseu wie 24 dalus

Reviewed signatory

Reported results refer to submitted sample(s) only.

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

MEC-FM-45 Rev.06 03-04-2566

Approved signatory

2/3
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : ¥vfududnin an3ddufineasrs lnssmamiisswsfugramnssuviafiuuseead iograunssunaasng

Usemudns? 33649/16553

Address ;i 15 dvaurt sunaiies Swingiund Customer Code  : M670214
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 17-20 December 2024
Sample Type : ;maluussenavialy (Ambient) Sampling Method : High Volume Air Sampler
Station : Uunniden (UTM 48P 328054 E, 1634604 N.) Report No. : M670214-02
Data Provided by Laboratory
Laboratory Code No. : M670214/3 Received Date  : 23 December 2024
Analytical Date : 23-27 December 2024 Report Date : 27 December 2024
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 29 November 2024 Expiration Date : 28 Novermber 2025
Parameter Sampling Date Analytical Method Result Standar -
(mg/m?) (mg/m?)
- 17-18/12/2024 US.EPA 40 CFR 50, Appendix B | 0.024
Total Suspended Particulate (TSP} 18-19/12/2024 US.EPA 40 CFR 50, Appendix B 0.026 | 0.330
19-20/12/2024 US.EPA 40 CFR 50, Appendix B 0.030
= Lali/laa02e US.EPA 40 CFR 50, Appendix) [ 0009 |
Particulate Matter (PM-10} a 18-19/12/2024 US.EPA 40 CFR 50, Appendix J 0.010 0.120
19-20/12/2054 US.EPA 40 CFR 50, Appendix J 0.011

Note: ¥ Uszmaraiznssunsdawindenusisnd atudl 24 (w.e. 2547) (o f'iwuﬂmmigﬂuﬂmn1wmmﬂ“lumimmﬂiﬂav"fﬂﬂ
UssmeAlusafivamgunsn 1@ 121 meufileiy 104 9 Ussnna s il 9 Boneu we. 2547
Total Suspended Particutate (TSP) : HuagasiuaIuapyy wfe 24 1l
Particulate Matter (PM-10) : fluagessvinmidnnit 10 lueseu wade 24 dalu

Reviewed signatory Approved signatory

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

Do not copy partial of this analysis report without official approval.
MLCC 'M 45 Nev.06 03 04 2566
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MINE ENGINEERING CONSULTANT CO.,LTD.

‘Data Provided by Customer
Customer Name  : Wavfudindnfin a13ddufineadns lassnsnisausfiugeamnssusiaiiuuzyead iiegeamnssuneaine

Address
Sampling By
Sample Type
Station

Data Provided by Laboratory
Laboratory Code No. : M670214/9

Usevnudingdl 33649/16553
sit 15 dwaunth suneidies Smiagiuns
: Sampling Team of Mine Engineering Consultant Co., Ltd.
s anuiSuagiienisan (Wind Speed)
s dineulssliuvedaseng

(UTM 48P 327447 E, 1632538 N.)

ANALYSIS REPORT

Customer Code
Sampling Date

Report No.

Received Date

1 M670214

: 17-20 December 2024
Sampling Method : Anemometer
: M670214-02

: 23 December 2024

Analytical Date : 23-27 December 2024 Report Date : 27 December 2024
Result
Time 17-18 December 2024 18-19 December 2024 19-20 December 2024
Wind Speed Direction wind Speed Direction Wind Speed Direction
{m/s) (m/s) (m/s)

10.00-11.00 1.5 ESE a.7 SE 2.4 SE
11.00-12.00 1.5 SSE 4.1 SE 3.3 SE
12.00-13.00 2.9 NNW 3.5 SE 2.4 SE
13.00-14.00 2.4 SW 5.8 SE 2.4 NNW
14.00-15.00 1.8 WNW 2.4 SE 1.7 N
15.00-16.00 1.9 N 2.4 SE 1.1 SE
16.00-17.00 1.3 SW 1.9 E 3.6 W
17.00-18.00 N/A N/A 2.1 ESE 0.9 SE
18.00-19.00 N/A N/A 0.9 ESE 0.9 ESE
19.00-20.00 N/A N/A 0.9 ESE 1.8 ESE
20.00-21.00 N/A N/A 1.3 ESE 2.2 SE
21.00-22.00 N/A N/A 1.1 E 1.5 E
22.00-23.00 N/A N/A 3 ESE 1.9 SE
23.00-00.00 N/A N/A 1.6 ESE 0.9 NE
00.00-01.00 0.9 ESE 1.8 ESE 1.8 ESE
01.00-02.00 N/A N/A 1.7 ESE 1.7 ESE
02.00-03.00 N/A N/A N/A N/A N/A N/A
03.00-04.00 0.9 ESE 1.1 ESE 1.1 ESE
04.00-05.00 N/A N/A N/A N/A N/A N/A
05.00-06.00 N/A N/A N/A N/A N/A N/A
06.00-07.00 N/A N/A N/A N/A N/A N/A
07.00-08.00 0.9 ESE 2.0 SE 2.0 SE
08.00-09.00 2.4 ESE 3.6 SE 3.6 SE
09.00-10.00 2.0 SE 2.9 SE 2.9 SE

Note: N/A N804 augsu (Calm) fiawind1 0.4 m/s

Infer :  firvsandiulvgWaunainiie : Airnz Tusanidedls

Asdandwlvg) TAnsewing 1.8-3.6 m/s
Reviewed signatory Approved signatory
1/2

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



THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle


usuh Tud 1IBUBITeSD AoUBAIAUN TAa
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : Wisjududnfia a13dduiineasne lassmamilsssiiugnamnssusiinfiuuseead Wiognamnssunoads
Usenudngi 33649/16553

Address vyl 15 siwaunti sunadies SmingTuns Customer Code
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type  : anuSiuazdfirmnsas (Wind Speed) Sampling Method :
Station s dinaulsaludureslasinig Report No.

(UTM 48P 327447 E, 1632538 N.)
Data Provided by Laboratory
Laboratory Code No. : M670214/9 Received Date
Analytical Date : 23-27 December 2024 - Report Date

: M670214
: 17-20 December 2024

Anemometer

1 M670214-02

WIND RGAEPLOT

Station #M670214/9

DUSPLAY:
Wind Speed

Direction (blowing from)

8%,

WIND SPEED
(ms)

B - e

B85-112

Bl se-es
B 35-5s
1 18-2s
1 as-10
Caims: 27.79%

COMMENTS:

DATA PERIOD:

Start Darte: 17/12/2024 - 10:00
End Date: 20/12/2024 - 10.00

TOTAL COUNT:

72 hra.

CALMWNDY

27.78%

AVG WD SPEED

1.63mis

COWPANT MAME:

HOOEUR:

DATE:

2711212024

PROJECT NO_

WRELST Vae - Lpeas Drwrsrmens Sobaan

Reviewed signatory

Reported results refer to submitted samplels) only.

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

Approved signatory

: 23 December 2024
: 27 December 2024

2/2
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : ¥heviudaudiin e13ddudneasne Iassmaniieasfugeavnssusliniuuzaaad livagaamnssuneadn
Usevuling?l 33649/16553

Address -yt 15 dhuauth sunaulas Smdegiuns Customer Code  : M670214
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 17-20 December 2024
Sample Type : seauldes (Sound Level) Sampling Method : Sound Level Meter
Station : Uulannsan (UTM 48P 326135 E, 1631411 N.) Report No. : M670214-02
Data Provided by Laboratory
Laboratory Code No. : M670214/4 Received Date  : 23 December 2024
Analytical Date : 23-27 December 2024 Report Date : 27 December 2024
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 16 July 2024
Measurement of Reading (dB(A)) : 93.99 dB/114.05 dB Certificate No : 20240708J669
Equivalent Sound Pressure Level (dB(A))
Time 17-18 December 2024 18-19 December 2024 19-20 December 2024
Leg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 54.1 78.1 55.8 759 53.8 74.9
11.00-12.00 53.5 7.3 55.7 82.5 534 79.6
12.00-13.00 52.5 8.5 51.5 71.1 58.2 73.6
13.00-14.00 524 82.4 52.3 74.6 52.1 81.3
14.00-15.00 524 67.5 51.7 72.7 53.1 70.2
15.00-16.00 50.9 71.0 529 74.0 57.0 76.1
16.00-17.00 55.3 83.9 54.0 74.7 55.9 82.1
17.00-18.00 52.5 78.6 51.2 734 58.7 79.9
18.00-19.00 554 78.8 534 69.0 61.2 74.6
19.00-20.00 55.1 70.4 534 66.8 59.6 73.2
20.00-21.00 54.9 65.3 53.2 65.6 57.3 65.5
21.00-22.00 55.3 72.2 514 68.1 55.7 67.0
22.00-23.00 534 72.7 518 70.9 56.2 60.7
23.00-00.00 52.5 60.1 522 61.1 56.3 66.8
00.00-01.00 53.2 69.1 514 64.6 55.6 594
01.00-02.00 51.9 61.7 53.0 66.5 52.2 67.0
02.00-03.00 52.2 66.3 59.1 72.7 53.3 63.9
03.00-04.00 514 65.3 51.1 59.3 52.2 58.9
04.00-05.00 51.6 58.9 51.6 594 51.9 63.4
05.00-06.00 54.2 73.1 54.5 77.3 55.2 72.1
06.00-07.00 56.3 81.3 53.5 76.4 55.1 76.9
07.00-08.00 58.7 79.4 56.1 77.0 56.2 733
08.00-09.00 55.8 773 53.0 76.6 539 69.6
09.00-10.00 54.9 77.6 50.8 7.1 49.4 62.6
Average 24 hrs. 54.2 - 53.6 - 56.0 -
Maximum - 83.9 - 82.5 - 82.1
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

Note: ! UszmAnmuznIsumsdauindouuiayifl adudl 15 (g2

uunnnsgssiudedagaly

Reviewed signatory Approved signatory

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

ANALYSIS REPORT

Data Provided by Customer
¥ 44 1] Q .Y v o ¥ la o ) A ) Vv
Customer Name : Wsiudiudnin a13ddufineasns lasamsmiiswsiugnamnssuriiniuuseeas iagnamnisunaads
Usemutnsi 33649/16553

Address - gl 15 dwauth sunewiss Swmiagiuns Customer Code  : M670214
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 17-20 December 2024
Sample Type : szAUEDS (Sound Level) Sampling Method : Sound Level Meter
Station - TsaSputnunsevy (UTM 48P 326136 E, 1631412 N.) Report No. : M670214-02
Data Provided by Laboratory
Laboratory Code No. : M670214/5 Received Date  : 23 December 2024
Analytical Date : 23-27 December 2024 Report Date : 27 December 2024
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 16 July 2024
Measurement of Reading (dB(A)) : 93.99 dB/114.05 dB Certificate No : 20240708669
Equivalent Sound Pressure Level (dB(A))
Time 17-18 December 2024 18-19 December 2024 19-20 December 2024
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
14.00-15.00 529 76.9 52.8 178 58.9 82.1
15.00-16.00 51.2 74.9 56.5 85.4 64.8 95.2
16.00-17.00 54.6 81.2 62.5 95.1 51.6 78.3
17.00-18.00 57.2 89.2 55.9 83.5 56.6 72.4
18.00-19.00 58.2 76.8 53.6 76.8 59.6 87.2
19.00-20.00 62.3 779 53.9 73.7 59.0 95.4
20.00-21.00 59.4 78.0 514 69.2 55.4 68.8
21.00-22.00 50.3 70.1 50.7 68.8 50.5 64.8
22.00-23.00 49,7 66.1 50.7 67.2 50.2 60.1
23.00-00.00 50.2 72.1 49.4 65.2 49.3 74.6
00.00-01.00 49.8 66.8 49.5 65.3 a48.7 63.2
01.00-02.00 49.0 62.6 49.0 72.9 49.0 67.6
02.00-03.00 48.9 59.9 46.1 66.9 q47.1 60.9
03.00-04.00 50.0 63.2 45.9 64.2 48.0 61.6
04.00-05.00 54.1 73.2 46.1 65.8 50.1 60.9
05.00-06.00 51.4 64.8 50.8 75.0 51.1 65.5
06.00-07.00 51.6 63.7 49.3 66.0 50.0 70.7
07.00-08.00 53.9 78.5 514 73.5 52.7 67.8
08.00-09.00 62.1 89.2 57.6 79.0 51.1 715
09.00-10.00 59.4 81.7 54.3 78.0 47.5 70.7
10.00-11.00 55.3 83.1 59.3 82.3 65.4 87.4
11.00-12.00 62.0 95.0 69.7 93.0 61.2 83.5
12.00-13.00 63.1 88.6 67.5 96.5 65.9 96.7
13.00-14.00 58.9 87.2 58.1 82.3 62.5 91.8
Average 24 hrs. 574 - 59.6 - 58.8 -
Maximum - 95.0 - 96.5 - 96.7
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

- o ' a w A - o Y o
Note: ¥ Ussmemmenisun1sfauindouuiewid atdudl 15 (wa. 2540) 58 Amuauasgussiudedlaevily

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s} only. 2/3
Do not copy partial of this analysls report without officlal approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name = ¥avfududnfin en3ddudineatns lasnsmiiswusiugramnisusiafivuzyead iagnamnssunease
Uszmulngi 33649/16553

Address - it 15 shuaut Suneiiles Suingiund Customer Code : M670214
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 17-20 December 2024
Sample Type : 95AULEEN (Sound Level) Sampling Method : Sound Level Meter
Station s Uhuuniden (UTM 48P 328054 E, 1634604 N.) Report No. : M670214-02
Data Provided by Laboratory
Laboratory Code No. : M670126/6 Received Date  : 23 December 2024
Analytical Date : 23-27 December 2024 Report Date : 27 December 2024
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 16 July 2024
Measurement of Reading (dB(A)) : 93.99 dB/114.05 dB Certificate No : 20240708)669
Equivalent Sound Pressure Level (dB(A))
Time 17-18 December 2024 18-19 December 2024 19-20 December 2024
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 515 81.4 49.8 71.4 50.2 74.7
11.00-12.00 50.9 73.3 514 68.5 50.3 79.7
12.00-13.00 514 75.1 494 729 48.8 71.1
13.00-14.00 534 69.2 55.9 93.2 50.8 80.3
14.00-15.00 50.8 68.9 52.8 91.6 48.7 70.1
15.00-16.00 523 714 50.4 76.6 49.7 75.6
16.00-17.00 50.3 78.2 66.8 82.8 54.1 82.4
17.00-18.00 48.5 74.1 47.8 68.1 524 70.1
18.00-19.00 49.0 71.2 45.9 64.3 50.7 69.2
19.00-20.00 48.2 68.9 49.4 68.2 50.6 85.0
20.00-21.00 47.2 69.6 52,5 87.1 49.0 78.7
21.00-22.00 48.5 62.4 49.3 84.8 49.2 74.4
22.00-23.00 48.1 60.9 48.8 71.1 49.0 79.8
23.00-00.00 q47.2 56.1 48.4 69.9 48.6 72.1
00.00-01.00 47.9 65.0 48.1 70.8 49.0 69.0
01.00-02.00 48.5 64.4 476 69.4 47.2 58.3
02.00-03.00 479 58.8 47.8 67.7 q7.1 554
03.00-04.00 48.7 56.3 47.9 57.2 47.8 63.0
04.00-05.00 49.2 65.6 48.5 55.3 48.3 56.3
05.00-06.00 49.3 62.1 49.1 56.4 45.0 58.3
06.00-07.00 48.5 72.8 49.9 70.2 50.5 80.1
07.00-08.00 514 74.4 49.4 68.6 50.3 73.0
08.00-09.00 49.7 70.6 51.0 72.9 51.7 80.4
09.00-10.00 56.5 97.0 518 82.2 534 80.0
Average 24 hrs. 50.4 - 54.8 - 50.2 -
Maximum - 97.0 - 93.2 - 85.0
Standard"” 70.0 115.0 70.0 115.0 70.0 115.0
Note: 2 Uszmrnmznssumsdeuindeuuiend atud 15 (we. 2540) Boy dmumnasgussiudeddaevialy

Reviewed signatory Approved signatory

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

ANALYSIS REPORT

Data Provided by Customer
L4 3 1 o @ U a1 24 I a oo A I |24
Customer Name  : Meyjududnfin ensddusineatne lassnismiiewwsiugaamnssuiiafiuuseead ivegaaunssunea’ns
o
Usgnuunsn 33649/16553

Address : ‘Viﬂ;iﬁ 15 shwauth dunadias Jwmingiuns Customer Code : M670214
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 17 December 2024
Sample Type : Anuduaziiiow (Vibration) Sampling Method : Vibration Recorder
Station : YaukUasUszulnsnnaauiials Report No. : M670214-02

(UTM 48P 327235E E, 1631886 N.)

Data Provided by Laboratory

Laboratory Code No. : M670214/7 Received Date  : 23 December 2024
Analytical Date : 23-27 December 2024 Report Date : 27 December 2024
Parameter —
TRANSVERSE VERTICAL LONGITUDINAL

Frequency (Hz) 23 14 21

Peak Particle Velocity (mm/sec) 4.548 10.92 8.292

Peak Displacement (mm) 0.030 0.115 0.053

Peak Sound Pressure Level ; pa.(L) 61.27

Standard”
Peak Particle Velocity (mm/sec) 28.9 17.6 26.4
Peak Displacement (mm) 0.20 0.20 0.20

2 a Y 2 ) o v o < - o a o
Note : 1 UsEAMANIENTNNTNEINTITIUTALAZRWIRABL 1509 m‘vmﬂmﬂijj'mﬂ’mF}:JSSWULE!ENLLaSﬂ’J’mauazLﬂaumﬂmi“ﬂ’u‘wumwu
aa a ' = o o )
mwuw‘tui"l‘ﬁﬂﬂ'ﬂ']ul;ﬂﬂ"d’l AU 122 maun 125 9 a9un 29 sunay 2548

N/A sn8iEia Frequency < 1 Hz, Velocity <0.130 mm/sec uag Displacement < 0 mm
nansslinmiion 16.02 u.

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/2
Do not copy partlat of this analysls report without officlal approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

Address
Sampling By
Sample Type
Station

Usemutinsdi 33649/16553

-yl 15 duaunth sunaifles Smiagiuns

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

: thulannsan (UTM 48P 326135 E, 1631411 N.)

Data Provided by Laboratory
Laboratory Code No. : M670214/7

Analyticat Date

Customer Code
Sampling Date

Sampling Method :
Report No.

Received Date

U 2 1 o w Q) a 1 b4 Y a a d 1 124
s sjududin en3dfuiineatn Inssnsmiiewsiugaamnssuriinfiuuzvead Wegnamnssuneaing

: M670214
: 17 December 2024

Vibration Recorder

: M670214-02

: 23 December 2024

: 23-27 December 2024 Report Date : 27 December 2024
Parameter fesult
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 :

a a ' P @ o w
Anunilumeiaanuuny ey 122 aeui 125 ¢ as¥udl 29 Sunneu 2548

N/A vl Frequency < 1 Hz, Velocity <0.130 mm/sec uag Displacement < 0 mm
nansziiiawiles 16.02 u

Reviewed signatory

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysls report without officlal approval.
MEC-FM-45 Rev.06 03-04-2566

@ a a v o o W o ° 4 a
v UsEMANTENTININEINTTIINIALASEILING DN 1389 ﬂ'\mﬂﬂ'\miﬁquﬂquﬂuiﬂﬂUlaﬂqLLa::’ﬂ'J"lﬂJaua3Lﬁﬂuﬁnﬂﬂqiwqwmﬂqwu

Approved signatory

2/2
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MINE ENGINEERING CONSULTANT CO.,LTD. A ANALYS IS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
Customer Name  : navjudiudnin esddufinean lassnswilesusiiugaavnssuriniiuuseead iagnamnsunoaing
Usemudngh 33649/16553

Address gl 15 diwaunti Suneles Seingduns Customer Code  : M670214
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 20 December 2024
Sample Type - 1h (Water) Sampting Method : Grab Sampling
Station s thinfuuinaesuihwedasims (Sump) Report No. : M670214-02

(UTM 48P 327126 E, 1632085 N.)

Data Provided by Laboratory

Laboratory Code No. : M670214/10 Received Date  : 23 December 2024
Sample Appearance : waesld dnvnouduiena Lifindu Analytical Date  : 23-27 December 2024
Report Date : 27 December 2024
Parameters Units Analytical Methods ? Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) 7.8 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 811 -
Total Hardness mg/L as CaCO, | EDTA Titrimetric Method (2340 Q) 292 -
Turbidity* NTU Nephelometric Method (2130 B) <1.0 -
Sulfate me/L Turbidimetric Method (4500- SO4% E) 8.6 -
Digestion, Inductively Coupled Plasma
Total Iron me/L <0.01 -
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic* meg/L <0.01
Method (3030 F, 3120 B) than 0.01
) Digestion, Inductively Coupled Plasma Not more
Cadmium* me/L <0.002 3
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B) than 0.05

Note: ¥ Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.

2 45y mﬂﬂmunﬁumiaaLL'maammamm atiuil 8 (w.A. 2537) iJEIﬂﬂ’131Fl’J’]31111“iui’l‘U‘UmEUG]?NLﬁ‘iuLLau‘jﬂﬂ'lﬂﬂéﬂ’]'wﬁ\m'éﬂaamLLW\?“H'WM
W.£.2535 (394 mwuﬂmmmuﬂmmwu'ﬂul,mmmmsm ARulusIwisayuny Wy 111 ApUT 16 9 avuil 24 AUAMUS 2537
(Uiumw 3)

» uﬂﬂuﬂ’s’mquﬂﬂu‘gﬂmm CaCOs w91 100 daansudadns

* e vaaevileguanvaudien1suses ISO/IEC 17025 sawiasUfjianmsvnaeu

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/3
Do nat copy partlal of this analysls report without officlal approval,
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
24 U [] o W a a1 | 4 1 = < d 1 v
Customer Name : ejududnin aisddudneasns lasamamiiewsiugranvnssuriiniuuseead iegranvinssunaaing
Ussmutnii 33649/16553

Address -yt 15 dwaunth sunedies Smingiuns Customer Code : M670214
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 20 December 2024
Sample Type -1h (Water) Sampling Method : Grab Sampling
Station  hinAuuinarheasudeuimudlndiuilasinis Report No. : M670214-02

(UTM 48P 326711 E, 1631754 N.)

Data Provided by Laboratory

Laboratory Code No. : M670214/11 Received Date  : 23 December 2024
Sample Appearance : - Analytical Date -
Report Date : 27 December 2024
Parameters Units Analytical Methods Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H" B) il 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) ** =
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 3t -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) = -
Turbidity* NTU Nephelometric Method (2130 B) . -
Sulfate me/L Turbidimetric Method (4500- SO4% E) s -

Digestion, Inductively Coupled Plasma

Total Iron me/L e -
Method (3030 F, 3120 B)
. Digestion, inductively Coupled Plasma Not more
Arsenic* mg/L e
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium™® me/L e 3)
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead me/L -
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*s.,n"maa:.,miamW‘sﬁamﬂaauummm atuil 8 (w.f. 2537) aanmumw‘luws.xswu:yzymmmiuu.a.,‘sn'mmumwﬁeu’:maammww
.. 2535 L‘SBQ ﬂ’mu@lu’iﬂiﬁ"!ﬂﬂf&lﬂﬂﬁﬂ'ﬂﬂ“ﬁﬁﬂﬂﬂw‘mu mwmw’lu‘s’mmmmmnm |y 111 91814‘1'1 16 4 anu'n 24 ﬂ&lﬂ"lﬂuﬁ 2537
(Ui..um'n 3)

qqqqq

4(
* 'i'mmsmaauuaguan-uawwmﬁmm ISO/IEC 17025 “llﬂxiﬂil\iUﬂUMﬂ’]i‘VlﬂﬁaU
X "Lua’rsmmmumamﬂﬂmawmmu.m

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/3
Do nat copy partlal of this analysls report without officlal approval.
MEC-FM-45 Rev.06 03-04-2566


THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle


UsUN Tud 18UdITesSY AoUBAIAUR Dra
MINE ENGINEERING CONSULTANT CO.,LTD.

NSC-TISI-TIS 17025

Testing 0623

ANALYSIS
REPORT

Data Provided by Customer

v v 1 o r Ql = b3 Ia o = & A 1 v
Customer Name : W9WUAIGNA 2130dudineade IﬂsamimﬁmLLiMuqmmwﬂssmuwuuwaam LNOYRATANTTUNDEAIS
v
Y3EN1UUNITH 33649/16553

Address

Sampling By

Sample Type -1 (Water)
Station

1 o V) P v v oa e
DN 15 AUAUIUID DNDLUBY WNINGITUNT
: Sampling Team of Mine Engineering Consultant Co., Ltd.

 a a a 1 w v vd
: ‘u’lmﬂuum’)m‘mElmmllmN’ml,’il’ﬂﬂawumﬂi\‘lmi

Customer Code
Sampling Date

- M670214
: 20 December 2024

Sampling Method : Grab Sampling

(UTM 48P 327197 E, 1631502 N.)

Data Provided by Laboratory

Laboratory Code No. : M670214/12

Sample Appearance : (gadld dnznauduiaa Liufindu

o

Received Date
Analytical Date
Report Date

Report No.

1 M670214-02

: 23 December 2024
: 23-27 December 2024
: 27 December 2024

Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H" B) 7.4 5.0-9.0
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) 14.7 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 254 -
Total Hardness mg/L. as CaCO; | EDTA Titrimetric Method (2340 C) 110 -
Turbidity* NTU Nephelometric Method (2130 B) 3.2 -
Sulfate me/L Turbidimetric Method (4500- SO,% E) 52 -

Digestion, Inductively Coupted Plasma
Total Iron mg/L <0.01 -
Method (3030 F, 3120 B)
. Digestion, Inductively Coupted Plasma Not more
Arsenic* mg/L <0.01
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium™* mg/L <0.002 3
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B) than 0.05

Note: Y Standard Methods for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.
- v ' a e oo @ em 1 P ar a a0 . a
2 UssMARENTINNTAINGENLAIR alull 8 (w.A. 2537) senmuanulunsyselydRduaiuuasinyaun mawIndeuuiagf
g ¥ C ¥ o an - . o e G
W.A.2535 1594 Amuaasg R mitluvanh@fu Afuilusigfiangua By 111 aeui 16 9 aiuil 24 auanius 2537

(Uszuandl 3)

T e a ] S R
9 dhndianunssanaluguves CaCos 1undn 100 fadnusedns
* sremsnageulieguenyeuinensiuses ISO/IEC 17025 vesiesfiRnvnaey

Reviewed signatory

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

MEC-FM-45 Rev.06 03-04-2566

Approved signatory
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Custormer
Customer Name  : evjusaudnin an3ddufineads lassnsmilawsiugmavinssusliafiuuseead iegaamnTsuneasne
Usynudngfl 33649/16553

Address
Sampling By
Sample Type
Station

s it 15 swauntn Sunedles Smiagiuns
: Sampling Team of Mine Engineering Consultant Co., Ltd.
: onnAludauusznauns (Workplace)

: USLaRuAvinaTu

Data Provided by Laboratory
Laboratory Code No. : M670214/13

Sampling Method :
: M670214-02

Report No.

Received Date

Customer Code
Sampling Date

: M670214
: 17 December 2024

Personal pump

: 23 December 2024

Analytical Date : 23-27 December 2024 Report Date : 27 December 2024
Laboratory . ) Result | Standard”
Parameter Station Analytical Method 3 -
Code No. (mg/m°) (mg/m?)
) wﬁﬂmuﬁﬂﬁﬁ‘ﬁmu o
M670214/13 Respirable Dust - o NIOSH 0600, Gravimetric Method 4.778 5
UL NYNDS

v_a 7] ° o v v Y 2 o =
Note: V ﬂi%ﬂ'lﬂﬁ?ﬁﬂﬂ'ﬁuﬁ%ﬁ:ﬂﬂi’ﬂ\iLLi\N'11.J 5ot Indrfnanududuvesansieiidune Usene w Ul 3 8aneu 2560 'LUT]‘UﬂﬁF\]"I‘l{LUﬂ‘d’]

Wil 134 meufivay 198  wih 34

Reviewed signatory

Reported results refer to submitted samplels) only.

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

MEC-FM-45 Rev.06 03-04-2566

Approved signatory
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MINE ENGINEERING CONSULTANT CO.,LTD.

Data Provided by Customer

ANALYSIS REPORT

Customer Name  : ¥avudndin o13dduRneade Tassmsmilaansitugranunssusliniivuzaead Iivegnavinssunaaing

Usemutns? 33649/16553

Address - il 15 suaunti Sunedles Smingiuns Customer Code  : M670214
Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd.  Sampling Date  : 17 December 2024
Sample Type  : msduiiadesluanuiiviian (Workplace Noise Assessment) Sampling Method : Noise Dosimeter
Station : UShasiuiivieny Report No. : M670124-02

Data Provided by Laboratory

Laboratory Code No. : M6700124/14 Received Date : 23 December 2024
Analytical Date : 23-27 December 2024 Report Date : 27 December 2024
Laboratory . . Result
Sampling Location Sampling Date | Sampling Time
Code No. % Dose (%) | TWA (dB(A))
M670214/14 | wilnauUFuianu ushaminmiies 17/12/2024 09.00-17.00 30 81
wmsgm @ too" gs?

UM : Y American Conference of the Government Industrial Hygienists ; ACGIH (2006)
2)

FYIPN » < P | v v yve o a e
NWﬂiﬁﬂuﬂﬁuﬂi%ﬂTﬂﬂﬁJﬁ?ﬂﬂﬂ'ﬁl,l,ﬂ‘.‘.-‘(']llﬁiﬁﬂbﬁﬁ"lu [F1M ll"lﬂijj'mi&‘ﬂ‘uLﬂﬂiﬂﬂﬂﬂlﬁ@ﬂ’ﬂﬂlﬂiuLﬂﬁﬂﬂﬁaﬂiyﬂ“-ﬂL'Jﬁ"lﬂ'ﬁ“l’l"ld"lu'tutl,ﬂﬁ&”lu

' = | a = Py s = @
LAY 135 aauhey 19 9 (26 unsiAN 2561) LASAHNISNTNUITNIUY 3D n’mummmﬁﬂu’[uminimi Fans wasaufiunisauarulasasie

o o d e v '
21¥euti uaranmwindeslumsvhauivaiuemudau uasahs wasidos wa. 2559 (17 ganau 2559)

Reviewed signatory Approved signatory

Reporied resulis refer to submitted samplel(s) only.
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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NAC

JIRANATEE ASSOCIATES CO.,LTD.

Certificate No. : COF-047-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Flow measurement laboratory
Calibration services department.

e
"\ | /11,

s

o~
P N
<, / /\ \\\\

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

CERTIFICATE OF CALIBRATION

: Top Load Orifice
: TISCH

: TE-5025A
12262

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

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

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

: 24 hours at ambient conditions.

: The average values during measurement are 24.7 °C and 55.8 %RH.

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

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

[0 Mr. Sorawit Thachalad
M Miss Jittraporn Lertsomphol

CNAC

| JIRANATEE ASSOCIATES CO.,LTD.

Page 1 of 2 Pages

Calibration procedure:

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

Traceability:

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

Uncertainty of Measurement:

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

Approved signatory .

Calibration Départment Manager

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

IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO.,LTD.

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

MEASUREMENT RESULTS:

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

Table 1: The results of @ Standard calibration data

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

1 0.702 759.268 24.51 23.58 55.802 1.742 1.320 0.653

2 1.001 759.347 24.52 23.63 61.117 8.511 1.875 0.924

3 1.117 759.363 24.59 23.82 43.208 4.628 2.152 1.056

4 1.164 759.452 24.69 23.96 31.142 5.207 2.282 1.120

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

Table 2: The results of @ actual calibration data

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

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

Slope (m): 1.29307

Intercept (b): -0.01819

Correlation coefficient (7): 0.99986

Uncertainty (k = 2): 0.015 m3/min

***End of Certificate of Calibration***

" NAC -

JIRANATEE ASSOCIATES CO.,L'TD.

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

Certificate of Calibrator
for ST-120 Sound Calibrator

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

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

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

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

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

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

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

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

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

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

Calibrated By: _

z' Instantel’ 00 egset drive, ottawa, ontario, K2k 343, (613) 592-4642
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CALIBRATION LABORATORY C0,LTD. &2 afam

ANSI National Accreditation Board

)

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

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

Calibrated By :

Calibration Engineer

Approved By :
Authorized Signatory
25 July 2024

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

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

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

@clecalibration


THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle


\\\‘"‘"I“/"?,l

CALIBRATION LABORATORY CO0.LTD. &

e

4
ANAB

Ao
B
Mk ANSI National Accredation Board
. ~—— ACCREDITED
e
YN\ —— e —
G #
7T CALIBRATION AND
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Accredited oMzl

ISO/IEC 17025

REPORT OF CALIBRATION

NOMENCLATURE ELECTRONIC BALANCE
MANUFACTURER SARTORIUS

MODEL / TYPE AZ214

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

DATE OF CALIBRATION

20 July 2024

ENVIRONMENT CONDITIONS :

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

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

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

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

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

TRACEABILITY :

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

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

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

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

UNCERTAINTY :

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

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

Certificate No. Q24075309

F3-011-05/12-23 page2 of 3
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LTI CALIBRATION AND
C Lc Wi DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

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

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

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

3 1
[] -

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

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

### End of Certificate ###

Certificate No. Q24075309
F3-011-05/12-23
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL / TYPE : AB204-S

SERIAL NO. : 1123163290[MEC-LAB02]

CLID. NO. : 362101622

JOB CONTROL NO. : 240718075310

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

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

Calibrated By :

Calibration Engineer

CALIBRATION LomoRateay £0.LTD

Approved By :
Authotized Signatory
25 July 2024

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

the International System of Units ( SI)
Certificate No. Q24075310

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

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

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

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

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

TRACEABILITY :

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

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

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

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

UNCERTAINTY :

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

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

Certificate No. Q24075310

F3-011-05/12-23 page 2 of 3
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CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

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

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

### End of Certificate ###

Certificate No. Q24075310

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

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
25 July 2024

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

International System of Units ( SI')

Certificate No. Q24075311

F3-011-05/12-23 page 1 of 4
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=
e ACCREDITED
’/,//'_-f:'\\\:\‘ S ISO/IEC 7025
TN CALIBRATION AND
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ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE :  UF110

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

DATE OF CALIBRATION ¢ 20 July 2024

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

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

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

REFERENCE STANDARD USED :

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

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

Certificate No. Q23116630, Due Date 25 October 2024.

UNCERTAINTY :

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

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

Certificate No. Q24075311

F3-011-05/12-23
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ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

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

measuring oven.

CALIBRATION DATA

1. OVEN PERFORMANCE

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

85.0 85.0 0.63 0.44 1.47

104.0 104.0 0.78 0.11 1.10

180.0 180.0 1.63 0.13 2.30

Certificate No. Q24075311
page3 of 4

F3-011-05/12-23
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ISO/IEC 17025
CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( % )@Probe No.9 is Ref. Uncertainty Coverage
I 6 ) factor &
Setting (© C) | Indicating ( °cy ! 2 3 4 5 6 7 8 9
85.0 85.0 84.49 | 85.15| 84.90 | 85.11 | 84.84 | 84.95 | 84.67 | 84.81 [ 85.06 0.57 2,00
104.0 104.0 103.32]104.25(103.90|104.17|103.80| 103.96] 103.57] 103.82) 104.07 0.46 2,00
180.0 180.0 178.91]181.05]180.19[180.81|179.78| 180.41|179.68] 180.05| 180.48 0.57 2,00
Technical Note : W= 56 cm, D =40 cm, H=48 cm.
Note. The Scope of Accredited ANAB Certificate No. ACDM-28 14 Version 012 Page 58 of 67
'.’./ -
<|:~ #1 #3
A
i &2 b4
i o #5 ? =y
T| T —
44 - . |lll/ ///
| J—#Q - .Ir‘ 48 /’
, R | /
I R ~ //
w
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q24075311
page 4 of 4
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NOMENCLATURE ; pH METER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE :  PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO6]
CLID. NO. : 372200480
JOB CONTROL NO. : 240718075312
CALIBRATION SERVICE : D IN-LABORATORY M ON-SITE
CUSTOMER
DATE OF RECEIVED : 18 July 2024 DATE OF ISSUED : 25 July 2024

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

Calibrated By :

Calibration Engineet

Approved By :
Authorized Signatory
25 July 2024

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

the International System of Units ( SI)

Certificate No. Q24075312
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REPORT OF CALIBRATION
FOR
NOMENCLATURE : pH METER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE : PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO6]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION - 20 July 2024

ENVIRONMENT CONDITIONS :

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

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

as calibration guidelines. The calibration was performed by direct measurement with Certified Reference Material (CRM)
and comparison with Micro Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

Certificate No. Q24075312

F3-011-05/12-23
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TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Lot Number. 260124, 040822 , 120124, Due Date 04 March 2025.

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

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

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

Certificate No. Q23136343 , Due Date 25 December 2024.

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

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

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

UNCERTAINTY :

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

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

Certificate No. Q24075312

F3-011-05/12-23
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CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

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

of pH meter.

CALIBRATION DATA
1.pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement I Factor
(pH) (pH) (mV) (pH) (E pH)
1.684 1.67 306 +0.014 0.013 2,20
4.003 4.00 173.0 +0.003 0.013 2,15
7.005 7.02 -4.7 -0.015 0.015 2,06
10.015 9.98 -176.3 +0.035 0.016 2,05

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

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

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm

Materials : Metal Sheath.
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 56 of 67

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

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

### End of Certificate ###

Certificate No. Q24075312
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Certificate No. C07240005

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: 723C Job No.: KSMT2300974
Serial No.(or ID): 2C41301043 (MEC-LAB11) Received Date: 12 January 2024
Manufacturer: KWF Issued Date: 13 January 2024
Condition: In Condition Page: 1of 3
Customer

Calibration Place

Calibration Date ) ) e .
This certificate is issued the units of
13 January 2024 measurement according to the International
System of Units (Sl). It provides traceability
of measurement to international or national

Environment Condition standard or other recognized national
standard laboratories.

Temperature: 23 °C * 2 °C The measurement uncertainty stated is

. the expanded uncertainty which is obtained

Humidity: 50 %RH 15 %RH from the standard uncertainty multiplied by

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

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

In-house method, WIQ7, based on ASTM E 275-08 and (GSM)_ d
ASTM E 387-04 These results may be affected by
deviations from specified conditions. The
Traoeablllty results relate only to the items tested,

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

of Standards and Technology (NIST) through Stama Scientific Limited. 2PP™oval of SCIMET Co., Ltd.

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

>§Iﬁ[l

SCIMET €O .LTD

vEvn wisdiun darfo

Person in charge Authorized signatory

FC07-03: 30 MAY 2023


THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle


aGIMET

Certificate No.: C07240005 Page 2 of 3
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 Uncertainty of
{nm) (nm) (nm) Measurement ( £ nm)

417.67 417.9 -0.23 0.14
440.74 440.9 -0.16 0.14
448.99 448.6 0.39 0.14
472.22 472.3 -0.08 0.14
513.70 513.7 0.00 0.14
537.49 537.5 -0.01 0.14
574.60 574.6 0.00 0.14
641.76 641.9 -0.14 0.14
684.63 684.8 -0.17 0.14
740.27 740.4 -0.13 0.14
748.28 748.5 -0.22 0.14
807.16 807.4 -0.24 0.14
879.70 879.9 -0.20 0.14

FC07-03: 30 MAY 2023
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Certificate No.: C07240005 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) (Abs) (Abs) Measurement( + Abs)

0.0000 0.000 0.0000 0.0045

0.2373 0.237 0.0003 0.0045

420 nm 0.5617 0.563 -0.0013 0.0045
0.7392 0.738 0.0012 0.0045

1.0550 1.057 -0.0020 0.0045

0.0000 0.000 0.0000 0.0045

0.2335 0.234 -0.0005 0.0045

440 nm 0.5513 0.553 -0.0017 0.0045
0.7230 0.722 0.0010 0.0045

1.0324 1.035 -0.0026 0.0045

0.0000 0.000 0.0000 0.0045

0.2126 0.213 -0.0004 0.0045

465 nm 0.5036 0.506 -0.0024 0.0045
0.6735 0.673 0.0005 0.0000

0.9615 0.964 -0.0025 0.0045

0.0000 0.000 0.0000 0.0045

0.2201 0.220 0.0001 0.0045

546.1 nm 0.5176 0.519 -0.0014 0.0045
0.6930 0.692 0.0010 0.0045

0.9908 0.991 -0.0002 0.0045

0.0000 0.000 0.0000 0.0045

0.2443 0.244 0.0003 0.0045

590 nm 0.5530 0.554 -0.0010 0.0045
0.7196 0.718 0.0016 0.0045

1.0301 1.029 0.0011 0.0045

0.0000 0.000 0.0000 0.0045

0.2646 0.264 0.0006 0.0045

635 nm 0.5370 0.538 -0.0010 0.0045
0.6862 0.685 0.0012 0.0045

0.9822 0.982 0.0002 0.0045

The End of Certificate

FC07-03: 30 MAY 2023
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Statements of conformity:

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

Refer to Certificate No.:  C07240005 Page: 1 of 3

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

Tolerance and Decision rules:

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

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

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

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

>§ﬁMH

SCIMETYT CO .LTD
vEdn wiwdiun dada

Authorized signatory
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Refer to Certificate No.:  C07240005 Page: 2 of 3
Without Adjustment

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

Unit Under Calibration Correction Guard Band (w)  Tolerance () Conformity
417.9 -0.23 0.14 1.0 Pass
440.9 -0.16 0.14 1.0 Pass
448.6 0.39 0.14 1.0 Pass
472.3 -0.08 0.14 1.0 Pass
513.7 0.00 0.14 1.0 Pass
537.5 -0.01 0.14 1.0 Pass
574.6 0.00 0.14 1.0 Pass
641.9 -0.14 0.14 1.0 Pass
684.8 -0.17 0.14 1.0 Pass
740.4 -0.13 0.14 1.0 Pass
748.5 -0.22 0.14 1.0 Pass
807.4 -0.24 0.14 1.0 Pass
879.9 -0.20 0.14 1.0 Pass

FCO07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240005 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Unit Under Calibration Correction Guard Band (w) Tolerance ()  Conformity

0.000 0.0000 0.0045 0.010 Pass

0.237 0.0003 0.0045 0.010 Pass

420 nm 0.563 -0.0013 0.0045 0.010 Pass
0.738 0.0012 0.0045 0.010 Pass

1.057 -0.0020 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.234 -0.0005 0.0045 0.010 Pass

440 nm 0.553 -0.0017 0.0045 0.010 Pass
0.722 0.0010 0.0045 0.010 Pass

1.035 -0.0026 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.213 -0.0004 0.0045 0.010 Pass

465 nm 0.506 -0.0024 0.0045 0.010 Pass
0.673 0.0005 0.0000 0.010 Pass

0.964 -0.0025 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.220 0.0001 0.0045 0.010 Pass

546.1 nm 0.519 -0.0014 0.0045 0.010 Pass
0.692 0.0010 0.0045 0.010 Pass

0.991 -0.0002 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.244 0.0003 0.0045 0.010 Pass

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

1.029 0.0011 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.264 0.0006 0.0045 0.010 Pass

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

0.982 0.0002 0.0045 0.010 Pass

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

The End of Statements of Conformity

FC07-03: 30 MAY 2023
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Tunsredaudninia3ay Spectrophotometer
waiilueiu: KSMT2300974

afiandasiia: SPECTROPHOTOMETER Ju: 723C neLaAdas: 241301043
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0 2. ANdzaTe ( Havlddiaty, nielu-uanadas) O

O 3. &ma fln — 1 1A%as (On-Off Swicth) O

O 4. 1una (Keypad) O

O 5. MR8 (Display, Screen Contrast) O

O O 6. ﬁmuutﬁanmwmaﬂé’iu (Wavelength Control) O O -
O | 7. AMMNENIAAYU (Wavelength Check) ‘N O -
0 | 8.  uuasrinfiauds (UV < 3,000 hour) O O -
0 9.  uvavriiauaa (Visible < 5,000 hour) 0

O 10.  waviaviaradanng (Carousel Module) O

LanGay/aanuin

Service Engineer

USUN BI8LIILN 9Wia (SCIMET CO., LTD.)

1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260
Email: scimet2022@gmail.com, Tel. 095-552-4939 F107-01: 08 MAR 2023
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Avio200
Preventive Maintenance Report

Company Name: Mine Engineering Consultance CO., Ltd.
Instrument Location: 2/115 Rangsit-Nakhon Nayok Rd.,
Thanyaburi District, Pathum Thani.

Instrument Serial No.: 079518071903

Date: 7-Aug-2024
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name: Mine Engineering Consultance CO., Ltd.
fddress . 2/115 Rangsit-Nakhon Nayok Rd., Thanyaburi District, Pathum Thani.
(Instrument Location):
Serial Number: 079518071903 PM Number: 20f2
Customer Name K. Onanong Telephone Number: | 080 728 2906
(if applicable):
Service Engineer K. Chayanan Service Order WO0-02882335
Name: Number:
Date PM Performed: 7-Aug-2024 Next PM Due Date: 7-Feb-2025
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.5 B January 2018 .
Y PerkinEl

Scope

The purpose of this PM isto 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, PerkinElImer 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




Component List

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

Additional Reagents and Standards Required for PM

Part Number

] X Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N0G9-1579 diluted 10X) 1 61-176CRX1 Jun-2025
N9300221 Instrument Calibration-4 1 59-091CRY1 Nov-2024

(N9300221 diluted 100X)

ICP-OES/Avio200 Preventive Maintenance (PM)
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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.

Is the instrument operational?

2. Mechanical:

Inspect and clean all fans and filters.
Inspect and replace torch components and necessary.

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

Inspect the peristaltic pump for proper operation.
Check and adjust if necessary, the external nitrogen, argon shear gas and wa

ter supply pressures.

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

Check the shear gas nozzle for blockages and proper, uniform flow.
Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

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.

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)
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3. Electrical:

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

B Run instrument diagnostic checks from the appropriate Device Control Module.

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

Spectrometer:
Check the spectrometer status screens.
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 HINo

B 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.

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

Check the shutter home sensor position.

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

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.

Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: OYes [INo
Radial Window Replaced: OYes [INo

5. Post PM Performance Tests:
Perform View Align.

5.1 Spectral Resolution:
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 % 042 Passed
Mg 280.856 %RSD <1 % 0.44 Passed
Mg 285.207 %RSD <1 % 031 Passed
Ba 455.403 %RSD <1 % 0.15 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 6718.4 396197.3
Mn 257.610 Axial 1,000 ppb 12530.1 1029596.3
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 6718400 389478.9 17.25 <30 PPB Passed
Axial 12530100 1017066.2 12.31 <30 PPB Passed
6. Review:

Review with the customer PM work performed.

Discuss recommended customer supplied materials to have on hand.
Attach PM sticker.

ICP-OES/Avio200 Preventive Maintenance (PM)
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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:
7-Aug-2024
(DD-MMM-YYYY)

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

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (I11) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
Ll Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel Digestion, Inductively Coupled Plasma Method
13 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
Ll Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 °C
20 Zinc Digestion, Inductively Coupled Plasma Method

LBNE15871984

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

2) Distillation, Direct Photometric Method®!

¥
U1 ldfy 37u9u 18 578015

fdudl drsuaiy EERIGERER]

1 Antimony Digestion, Inductively Coupled PLasmaIMethodB]

2 Arsenic Digestion, Inductively Coupled Plasma Method™

3 Barium Digestion, Inductively Coupled Plasma Method™

4 Beryllium Digestion, Inductively Coupled Plasma Method™

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method™

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

8 Chromium (V1) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™!

10 Lead Digestion, Inductively Coupled Plasma Method™

il Manganese Digestion, Inductively Coupled Plasma Method™

12 Nickel Digestion, Inductively Coupled Plasma Method™

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

14 | pH Flectrometric Method"!

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method™

17 | Vanadium Digestion, Inductively Coupled Plasma Method!™

18 - liZing Digestion, Inductively Coupled P{ia\s\;.a Method®!

Elazj,ﬁgg...
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1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**™

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

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

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

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

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

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

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

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

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

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

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

L=

11 Lead...



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

Digestion, Inductively Coupled Plasma thhod[m

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

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

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

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

9 Lead Digestion, Inductively Coupled Plasma Method®"

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

11 Nickel Digestion, Inductively Coupled Plasma Method®™”

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

13 Silver Digestion, Inductively Coupled Plasma Method®7

14 | Vanadium Digestion, Inductively Coupled Plasma Method®"

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

19Na158198¢
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ISOULMNIIRUN, 2547.

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

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

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

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

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

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

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

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9_045D§S£)$) .
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{Certificate No.) 7777
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(Certificate of Accreditation)

91AE81U1INNAMNTUNTEINVUYLANTHINTFTIUURIVIR W.0. e

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

1AYIENMTAINUIIRTFIUNARA NN AN T

(Secretary-General, Thai Industrial Standards Institute)

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

&y o
ARRHTERT
(Address)

asUN195UTBIANEINTE

(Certificate of competence)

=
ATMLNINTFIULAUN UBN. esolbd - bdoe
(Standard No. TIS 17025-2561 (2018) (1S0/IEC 17025: 2017)
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(General requirements for the competence of testing and calibration laboratories)
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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)
‘ViiJ']EJLa?Jﬂ'ﬁ%JUTeNﬁ
(Accreditation No.) .
atufl 02 oonliausuil 18 wwieu . 2565 Fetufl 17 nouniau w.e. 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmwiesUijdins Mans O wenaauit O 42p3m O waewd O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU F1YN1INAFEDU 3%‘1/]9]?‘{8‘10
(Field of Testing) (Parameter) (Test Method)
amAsIndeu
(environmental field)
1. ‘1:1;1 - Heavy metal - Standard Methods for the
(water) e Cadmium (Cd) Examination of Water and

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

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

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

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

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

0.01 mg/L to 5 mg/L

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

()

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

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

AALINADY
(environmental field)

1.1 (si9)

(water) (cont.)

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

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

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

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

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

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

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

Standard Methods for the

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

part 2340 C O/

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

DONIVAILAIUN 18 LUWIEU W.A. 2565

fetufl 17 nouniau w.e. 2566

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

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

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

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

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

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

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

0.01 mg/L to 10 mg/L

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

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

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

part 5220 C @

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

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

ANVAWINR Y

(environmental field)

2. Ude (59)

(wastewater)

3. 141 hazuLEe

(water and wastewater)

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

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

pH
2.0 to 10.0

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

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

part 2540 D

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

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

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

()

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

Wil a/5



THANADOL
Rectangle


sgazideasvnazveudgluiusasiasufiing

(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)
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