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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : Wisvjududin a13ddufineads lassnsmiiewsiugaamnssuriiniiuvuzeead tegnamnisunaaiig
Usenmulng@ 33649/16553

Address : it 15 fuaunth Srneiles Swmdagiuns Customer Code  : M680214

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 15-18 March 2025
Sample Type : naluusseInevialy (Ambient) Sampling Method : High Volume Air Sampler
Station : thulannsam (UTM 48P 326135 E, 1631411 N) Report No. : M680214-01

Data Provided by Laboratory

Laboratory Code No. : M680214/1 Received Date  : 19 March 2025
Analytical Date : 19-29 March 2025 Report Date : 29 March 2025
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 Result SEEE
(mg/m?) (mg/m?)
 15-16/03/2025 US.EPA 40 CFR 50, Appendix B 0.072
Total Suspended Particulate (TSP) | 16-17/03/2025 US.EPA 40 CFR 50, AppendixB | 0076 | 0330
17-18/03/2025 US.EPA 40 CFR 50, Appendix B 0.075
_ 1516/03/2025 | USEPA4O CFRS0, AppendixJ | 0026
Particulate Matter (PM-10) | 16-17/03/2025 US.EPA 40 CFR 50, Appendix J 0028 | 0120
17-18/03/2025 US.EPA 40 CFR 50, Appendix J 0.027

Note: ! Usznmarmznysumiseuandesuviend atufl 24 (e, 2507) ot fummsguanmemaluussemealagialy
Usgmalusafiaanuuny @y 121 aoufiiey 104 9 Usend o Fuil 9 Aema wa. 2547
Total Suspended Particulate (TSP) : fluazeouIUaBYTI e 24 $alug
Particulate Matter (PM-10) : fuagaasuniinnd 10 luasou wie 24 Halu

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

Customer Name

Address
Sampling By
Sample Type
Station

: thefudaud e o13dduRneass lasinamilewsivgramnssuvilnfiuusvead iegravnssunoaing

Usenudns? 33649/16553

il 15 siuaunth Sunedles Ymdegiuns Customer Code  : M680214

: Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 15-18 March 2025

- meluussemaialy (Ambient) Sampling Method : High Volume Air Sampter
: TsaSuuthunseya (UTM 48P 329493 E, 1633265 N.) Report No. : M680214-01

Data Provided by Laboratory

Laboratory Code No. : M680214/2 Received Date  : 19 March 2025
Analytical Date : 19-29 March 2025 Report Date : 29 March 2025
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 Result Standard =
(mg/m?) (mg/m?)
15-16/03/2025 |  US.EPA 40 CFR 50, Appendix B 0.052
Total Suspended Particulate (TSP) |  16-17/03/2025 ~ US.EPA 40 CFR 50, Appendix B 0.045 I 0.330
17-18/03/2025 US.EPA 40 CFR 50, Appendix B 0.057
15-16/03/2025 US.EPA 40 CFR 50, Appendix J | 0.019
Particulate Matter (PM-10) | 16-17/03/2025 US.EPA 40 CFR 50, Appendix J 0017 | 0120
17-18/03/2025 US.EPA 40 CFR 50, Appendix J 0.021

Note: " UszmrpmiznssumAauandonienn atuil 24 (n.a. 2567) Fos Sumnasguspinmemeluussimelagiily
Uszmalusefiaayuny i 121 aoufivey 104 ¢ Usznia o Fuit 9 Fewnen w.e. 2547
Total Suspended Particulate (TSP) : fuagaaiIuaoys Wiy 24 Falus
Particulate Matter (PM-10) : fuazessninpdnnii 10 lumseu iy 24 Falus

Reviewed signatory Approved signatory

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : arfududnfin en3dduiineains lassmamilewsiivgramnssusinfiuuzeead Nognemnssunadiig
Usgnmulingdi 33649/16553

Address i 15 dhwaunth sunedles Swingiuns Customer Code  : M680214
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 15-18 March 2025
Sample Type i a'm’lﬂIuU'iiEnmﬂﬁ"’ﬂﬂ (Ambient) Sampling Method : High Volume Air Sampler
Station s Uhuunden (UTM 48P 328054 E, 1634604 N.) Report No. : M680214-01
Data Provided by Laboratory
Laboratory Code No. : M680214/3 Received Date  : 19 March 2025
Analytical Date : 19-29 March 2025 Report Date : 29 March 2025
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 Result Spandar =
(mg/m?) (mg/m®)
15-16/03/2025 |  US.EPA 40 CFR 50, Appendix B 0.037
Total Suspended Particulate (TSP) |  16-17/03/2025 US.EPA 40 CFR 50, Appendix B 0.029 0.330
| 17-18/03/2025 US.EPA 40 CFR 50, Appendix B 0.027
15-16/03/2025 |  US.EPA 40 CFR 50, Appendix J 0.013
Particulate Matter (PM-10) 16-17/03/2025 US.EPA 40 CFR 50, Appendix J 0011 | 0120
17—18/03/2055 US.EPA 40 CFR 50, Appendix J 0.010

Note: ! Usmrmmuznssumsasiandosuviennd atudl 24 (ne. 2547) Boa ﬁ’muﬂmmgﬂmmmwmﬂ'm'lumimnfmimaﬁ"ﬂﬂ
UssmAlus1eRiaanune iéu 121 eufitey 104 « Usenmd s uil 9 Bawen w.el. 2547
Total Suspended Particulate (TSP) : eluazaIuYIUARETIM Wiy 24 ol
Particulate Matter (PM-10) : fuagossuinadnni 10 lunsew 1ade 24 Falus

Reviewed signatory Approved signatory
s e s e R s e ]|
Reported results refer to submitted sample(s) only. 3/3

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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Data Provided by Customer
Custorner Name  : ¥avfudaus fn esddudneasne Tassnamiiesusugramnssuslinfiuuseead iheguamnssuneains

Address
Sampling By
Sample Type
Station

Data Provided by Laboratory
Laboratory Code No. : M680214/9

Usenmusngl 33649/16553
-y 15 shuauth dunadles Smisasuni
: Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
: A wazimnsas (Wind Speed)
: diinulsdldduvedlasanis

(UTM 48P 327447 E, 1632538 N.)

usun Tud 1IBUSITeSD PoUBaNaUr Tria
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Customer Code

: M680214
: 15-18 March 2025

Sampling Method : Anemometer
: M680214-01

Report No.

Received Date

: 19 March 2025

Analytical Date : 19-29 March 2025 Report Date : 29 March 2025
Result
Time 15-16 March 2025 16-17 March 2025 17-18 March 2025
Wind Speed Direction Wind Speed Direction Wind Speed Direction
(m/s) (m/s) (m/s)

10.00-11.00 1.7 SSW 1.5 SE 3.6 SE
11.00-12.00 T4 S 2.3 SE 1.6 ENE
12.00-13.00 1.4 SE 3.1 SE 2.4 SE
13.00-14.00 2.2 SSE 1.9 SE 2.0 SE
14.00-15.00 2.0 SE 2.2 SE 1.6 =
15.00-16.00 2.0 SSE 1.7 SE 2.1 SSE
16.00-17.00 1.6 S 6.1 N 14 NNW
17.00-18.00 1.1 SSW 2.4 £ 1.3 N
18.00-19.00 N/A N/A N/A N/A N/A N/A
19.00-20.00 N/A N/A N/A N/A N/A N/A
20.00-21.00 N/A N/A N/A N/A N/A N/A
21.00-22.00 N/A N/A N/A N/A 1.2 ESE
22.00-23.00 N/A N/A 1.0 NE 1.7 SE
23.00-00.00 N/A N/A 0.8 SSE 1.5 SE
00.00-01.00 N/A N/A 2.5 ESE 2.1 SE
01.00-02.00 N/A N/A 1.5 ESE 1.6 SE
02.00-03.00 N/A N/A 1.5 SE 1.1 SE
03.00-04.00 N/A N/A 2.3 SE 1.2 SE
04.00-05.00 N/A N/A 2.0 SE 1.0 ESE
05.00-06.00 N/A N/A 1.6 SE 2.7 SE
06.00-07.00 N/A N/A 2.0 SE 1.3 SE
07.00-08.00 1.5 SSW 1.9 ESE 1.3 ESE
08.00-09.00 0.9 S 2.0 SE 1.7 ESE
09.00-10.00 1.7 ENE 2.9 SE 2.4 SE

Note : N/A vingiie augsu (Calm) fa1dndt 0.4 m/s

infer:  Arvnsasdlvgiaunaniie : irnzYueonidesla

ANuSauaulvg fensenine 0.4 — 1.8 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
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : eudiudiin a13ddudineasns lassmsmilowsiugranvnssuvilaivustead Wagraimnssunaaing
Usgyulingfl 33649/16553

Address -yl 15 suaunt sunadies Sewinaiuns Customer Code  : M680214
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 15-18 March 2025
Sample Type : anuSwazirmeay (Wind Speed) Sampling Method : Anemometer
Station - dridnaulssldduedasinig Report No. : M680214-01

(UTM 48P 327447 E, 1632538 N.)

Data Provided by Laboratory

Laboratory Code No. : M680214/9 Received Date  : 19 March 2025
Analytical Date 1 19-29 March 2025 Report Date : 29 March 2025
| WD ROSEFLOT: DVSFLAT: COMMENTS

| Station #M680214/8 Wind Speed
| Direction (blowing from}

R e

4%, —_—
. 0ATA PERDO:

------------------ _ . i
a2% . Start Date: 15/03/2025 - 10:00 |
% k End Dare: 1870372025 - 10.00

Zi:.'; . h".. TOTAL COUMT: CALAWHDY
72 hrs. 27.78%
_,.v-‘-fl'--., s "ﬁb"':l ".‘ ".‘ I". AVG. WIKD SPEETH
1.31m/s
H : : : ) COMPANT NAME:
T S e s -
WODELER
WIND SPEED —
{2 2010312025
Bl - 12
Bl es-112
B se-ss
B 25-s0
1 +a-2s
] ae-10
Calrme: 27.78% FROJECTNO
WAPLOT e - coas Eremrmernt Exbia ——
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 2/2

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : Wasfududifin a13dduideadne Iassmamilosusfugpanunssusiinfiuuzeeas liogramnisuneaing
Usemudng? 33649/16553

Address - i 15 shwawth sunedies Swingiuns Customer Code  : M680214
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 15-18 March 2025
Sample Type : 9%Aude (Sound Level) Sampling Method : Sound Level Meter
Station : Uulanngim (UTM 48P 326135 E, 1631411 N.) Report No. : M680214-01
Data Provided by Laboratory
Laboratory Code No. : M680214/4 Received Date  : 19 March 2025
Analytical Date : 19-29 March 2025 Report Date : 29 March 2025
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 15-16 March 2025 16-17 March 2025 17-18 March 2025
Leq 24 hrs. Lmax Leq 24 hrs. Lrmax Leg 24 hrs. Lmax
12.00-13.00 60.5 91.8 51.7 76.2 51.9 76.6
13.00-14.00 524 80.6 52.5 78.5 50.2 70.1
14.00-15.00 523 72.5 54.3 81.1 50.6 67.6
15.00-16.00 534 75.6 49.9 72.2 60.6 87.0
16.00-17.00 53.7 85.4 51.1 719 58.6 76.6
17.00-18.00 51.6 80.6 50.5 69.6 54.1 75.4
18.00-19.00 47.8 70.0 46.9 77.9 52.3 75.9
19.00-20.00 46.0 69.8 46.3 69.5 50.5 66.5
20.00-21.00 48.6 71.8 455 69.9 504 61.9
21.00-22.00 49.5 65.1 47.0 73.4 50.3 61.3
22.00-23.00 48.9 74.0 47.0 64.1 50.7 69.5
23.00-00.00 54.7 85.5 494 75.4 51.0 59.6
00.00-01.00 48.7 62.8 49.3 76.3 55.3 73.8
01.00-02.00 46.9 61.4 47.1 66.0 52.4 60.9
02.00-03.00 49.3 72.4 46.1 64.6 52.7 57.6
03.00-04.00 46.3 59.5 46.0 64.4 53.1 61.3
04.00-05.00 474 64.9 45.0 57.7 52.8 66.7
05.00-06.00 52.9 73.6 47.0 63.3 52.0 69.5
06.00-07.00 514 73.6 53.0 78.5 55.0 69.8
07.00-08.00 52.3 77.1 52.1 74.1 55.0 73.2
08.00-09.00 51.8 76.4 54.5 80.2 56.2 78.3
09.00-10.00 535 70.2 56.0 73.0 56.3 77.6
10.00-11.00 54.3 80.0 58.3 83.8 575 86.5
11.00-12.00 54.6 79.1 53.2 77.6 53.3 77.9
Average 24 hrs. 52,7 - 51.6 - 54.5 -
Maximum - 91.8 - 83.8 - 87.0
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

: ” !oainS ca¥ S e B, g o o
Note: " UssmAamznssumsaunedenuviend adufl 15 (n.e o annsgusyiudadlaialy

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

Customer Name  : ¥hevudaudia e13ddudnead i Tassnmamilowiiugravnisuviiniivuzeead liegraunssuneasne

Useyutns? 33649/16553

: 15-18 March 2025

Sampling Method : Sound Level Meter

Address i 15 dhwauti Sunadies Swdagiuns Customer Code  : M680214
Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date

Sample Type  : sziuldes (Sound Level)

Station - Tsa3eudnunsevu (UTM 48P 326136 E, 1631412 N.) Report No.

Data Provided by Laboratory
Laboratory Coede No. : M680214/5
Analytical Date : 19-29 March 2025

Received Date
Report Date

: M680214-01

: 19 March 2025
: 29 March 2025

Model of Traceability : ST120C0669E
Calibrated Date : 16 July 2024
Certificate No : 20240708669

Model of Equipment : Scartet Tech/ST-120
Reference of level (dB(A)): 94.0 dB/114.0 dB

Measurement of Reading (dB(A)) : 93.99 dB/114.05 dB

Equivalent Sound Pressure Level (dB(A))
Time 15-16 March 2025 16-17 March 2025 17-18 March 2025

Leqg 24 hrs. Lmax Leq 24 hrs, Lmax Leqg 24 hrs. Lmax
11.00-12.00 539 77.5 57.1 96.3 54.8 73.6
12.00-13.00 54.2 82.8 529 70.6 58.5 86.2
13.00-14.00 53.0 79.5 52.4 724 52.8 79.6
14.00-15.00 51.3 74.5 523 76.1 54.1 75.4
15.00-16.00 54.3 80.5 520 70.2 57.0 87.9
16.00-17.00 54.0 79.8 62.8 82.2 59.5 87.4
17.00-18.00 523 72.6 723 96.9 56.4 80.0
18.00-19.00 53.2 76.9 53.0 79.3 53.1 76.7
19.00-20.00 579 80.9 50.2 67.5 520 7.7
20.00-21.00 51.8 78.0 50.0 70.7 49.9 77.1
21.00-22.00 49.0 75.6 49.1 66.4 58.4 80.5
22.00-23.00 47.4 71.4 48.9 69.1 48.0 70.7
23.00-00.00 47.4 70.3 48.8 74.5 49.4 73.0
00.00-01.00 55.2 80.4 48.4 71.7 47.2 76.9
01.00-02.00 50.7 75.2 47.8 62.3 49.2 75.6
02.00-03.00 46.7 69.2 48.6 714 49.6 76.6
03.00-04.00 49.9 76.0 52.0 80.5 49.8 69.7
04.00-05.00 49.9 74.8 50.0 73.0 50.6 69.4
05.00-06.00 54.3 78.5 57.2 79.8 55.6 79.0
06.00-07.00 571 89.4 57.5 84.4 55.2 84.8
07.00-08.00 54.3 80.6 54.8 78.2 53.6 741
08.00-09.00 53.1 713 53.7 82.5 54.8 82.5
09.00-10.00 52.8 70.2 55.0 724 54.2 81.3
10.00-11.00 519 76.7 54.7 78.4 53.3 77.6

Average 24 hrs. 53.2 - 59.9 - 54.5 -

Maximum - 89.4 - 96.9 - 87.9
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

Note : ! Usemeamenssun1sdelindeuuvisdd adus 15 (

Reviewed signatory

Reported results refer to submitted sample(s) only.

Approved signatory

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

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

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : sieudiudnfin ei3ddufneads lassnsmilswsiugaamnssurilnfiuuzeoad iagaamnssuneaing
Ussmuling¥l 33649/16553

Address - it 15 fuaunti sunedies Smlegiuns Customer Code
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type : 3zaudes (Sound Level) Sampling Method

Station - thuwnden (UTM 48P 328054 E, 1634604 N.) Report No.

Data Provided by Laboratory

Laboratory Code No. : M670126/6
Analytical Date : 19-29 March 2025

Model of Equipment : Scarlet Tech/ST-120
Reference of level (dB(A)): 94.0 dB/114.0 dB
Measurement of Reading (dB(A)) : 93.99 dB/114.05 dB

Received Date
Report Date

: M680214

: 15-18 March 2025

: Sound Level Meter
: M680214-01

+ 19 March 2025
: 29 March 2025

Model of Traceability : ST120C0669E
Calibrated Date : 16 July 2024
Certificate No : 20240708J669

Equivalent Sound Pressure Level (dB(A))
Time 15-16 March 2025 16-17 March 2025 17-18 March 2025

Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 53.9 84.4 51.1 69.4 56.3 92.0
12.00-13.00 51.9 70.3 51.2 76.4 523 75.5
13.00-14.00 55.2 78.6 516 74.4 541 80.5
14.00-15.00 51.0 72.3 534 84.7 523 72.6
15.00-16.00 5115 78.9 535 73.5 52.7 81.6
16.00-17.00 49.4 72.5 54.5 78.4 52.1 714
17.00-18.00 50.1 72.2 54.0 73.0 52.3 76.7
18.00-19.00 50.3 735 52.6 74.0 55.0 75.8
19.00-20.00 50.3 63.6 494 65.0 524 76.0
20.00-21.00 50.3 69.1 50.1 70.0 51.2 66.6
21.00-22.00 49.6 69.9 48.4 55.1 52.4 69.7
22.00-23.00 53.7 81.2 49.5 57.1 52.1 61.7
23.00-00.00 53.9 90.4 513 58.9 50.9 64.5
00.00-01.00 a7.7 63.1 50.6 60.4 51.0 65.0
01.00-02.00 48.2 62.9 50.5 60.0 49.6 53.8
02.00-03.00 47.1 57.2 50.5 717 49.5 62.8
03.00-04.00 48.0 62.2 50.0 720 477 60.2
04.00-05.00 48.1 614 50.3 70.5 47.7 61.4
05.00-06.00 53.0 75.9 49.8 64.4 48.1 62.3
06.00-07.00 54.4 74.2 56.9 764 52.9 74.5
07.00-08.00 54.3 74.6 56.5 77.2 535 74.9
08.00-09.00 55.4 80.1 54.3 73.7 63.1 83.6
09.00-10.00 514 70.2 54.1 74.9 61.8 89.7
10.00-11.00 51.8 729 52.6 73.2 50.4 70.0

Average 24 hrs. 52.0 - 52.6 - 54.8 -
Maximum - 90.4 - 84.7 - 92.0
Standard” 70.0 115.0 70.0 115.0 70.0 115.0
Note: ! UszmAnmznssumsaswindeuuviend atud 15 (ne, aumsgdsvauLdeslaeyialy

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.06 03-04-2566

Approved signatory

3/3
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Data Provided by Customer

usun Tud 18udItaso rouBaliaun 9ra
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Custorner Name  : Fstfududin o13dduineadns lassnmsimilewusugnamnssuvilaiiuuseoad iWognamnssuieaiie

Ussvutnsh 33649/16553

Address -yl 15 siauntiy Suneiles dmingiuns

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type  : Aaiduaeitou (Vibration)

Station : YauuwlatUsemutnsmeduiials

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

Data Provided by Laboratory
Laboratory Code No. : M680214/7

Customer Code
Sampling Date

: M680214
: 17 March 2025

Sampling Method : Vibration Recorder

Report No.

Received Date

: M680214-01

: 19 March 2025

Analytical Date : 19-29 March 2025 Report Date : 29 March 2025
Parameter Resutt
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) 18 30 17
Peak Particle Velocity {(mm/sec) 0.552 0.575 0.536
Peak Displacement (mm) 0.007 0.004 0.005
Peak Sound Pressure Level ; pa.L) 2.529
Standard”

Peak Particle Velocity {mm/sec) 22.6 37.7 214
Peak Displacement (mm) 0.20 0.20 0.20

Note: P Ussmanssnsrninenssssumifnardauandey Fes Mvumnasgumuauszsdudeaasauduasiiounnmsiiviiosiv
ARty sfieanyune da 122 meud 125 ¢ aviuil 29 Sunnew 2548

N/A nunesiie Frequency < 1 Hz, Velocity <0.130 mm/sec wag Displacement < 0 mm

wanseidawiies 16.24 u.

Reviewed signatory

Reported results refer to submitted sample(s) only.

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

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

Approved signatory

1/2
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
v L4 L o W @ a1 v e = = d 1 v
Customer Name  : Msrfugiusnia a13ddufineas lassnsmilewsfivgnanvnssuriinfiuuzyoad Wognamnssuteasie
LY A
Ussmuunn 33649/16553

Address vyl 15 Fivaunth sunedles Swingiuns Customer Code  : M680214
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 17 March 2025
Sample Type - uduaziiteu (Vibration) Sampling Method : Vibration Recorder
Station - Unulannsan (UTM 48P 326135 E, 1631411 N.) Report No. : M680214-01
Data Provided by Laboratory
Laboratory Code No. : M680214/7 Received Date  : 19 March 2025
Analytical Date : 19-29 March 2025 Report Date : 29 March 2025
Parameter S
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 : n Ui%ﬂ’]ﬂﬂi%Vli’NVI%’WEJ’miﬁiiu‘lﬂaLLazaQLL’Jﬂé’mJ L%EN ﬁ"l‘wWm’l@ﬁj’mﬂ’mﬂﬂﬁ%éfuLﬁﬂx‘ittﬁ%ﬂ’]Wnﬁuﬂstﬁaumﬂmiﬁ’lLwﬁmﬁu
aa = ' < oo @
WWNW‘LU?W‘U“QQ']HLUF\"S’] LdU 122 AOUN 125 9 a97UY 29 s1nAd 2548

N/A 186l Frequency < 1 Hz, Velocity <0.130 mm/sec wag Displacement < 0 mm
vanszilismiia 16.24 U

Reviewed signatory Approved signatory
e s e s e )
Reported results refer to submitted sample(s) only. 2/2

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usun Tud 1IBUBITESO AoUBANaUN TINA
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS
NS(;-TISI-TIS 1-7025 R E PO RT

TESTING 0623

Data Provided by Customer
Customer Name  : ¥hevjudusniin ar3ddudneas s lasansmilesusiiugramnssusiinfiuuzeead iweguamnssunaaing
Usgmudng?l 33649/16553

Address - il 15 shuau sunaules Swidagiuns Customer Code  : M680214
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 18 March 2025
Sample Type -1h (Waten) Sampling Method : Grab Sampling
Station - thipuuinanesuthwedaseinis Sump) Report No. : M680214-01

(UTM 48P 327126 E, 1632085 N.)

Data Provided by Laboratory

Laboratory Code No. : M680214/10 Received Date  : 19 March 2025
Sample Appearance : ld finznau lufindu Analytical Date  : 19-29 March 2025
Report Date : 29 March 2025
Parameters Units Analytical Methods N Results Standard ?
pH® 25 °C o Electrometric Method (4500-H" B) 84 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids meg/L Dried at 180 °C (2540 C) 720 -
Total Hardness (as CaCOs) me/L EDTA Titrimetric Method (2340 C) 281 -
Turbidity® NTU Nephelometric Method (2130 B) <10 -
Sulfate me/L Turbidimetric Method (4500~ SO, E) 8.2 -
Digestion, Inductively Coupled Plasma
Iron me/L 0.01 -
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L <0.01
Method (3030 F, 3120 B) than 0.01
: Digestion, Inductively Coupled Plasma Not more
Cadmium™ mg/L <0.002 %)
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 U*sxmﬂﬂmzﬂsmnﬁﬁmﬂﬁauuﬁwﬁvaﬁuﬁ 8 (w.¢1. 2537) senmuealunsznudydRduaiulasinvguamaiindouuiend
0.A.2535 (309 fvununesguauaitluuvaainionu ARufluseiennsune i 111 aoufl 16 ¢ asiuit 24 quaniug 2537
(yssmwﬁ 3

# ﬁwﬁﬁmmnsxﬁw’tugﬂwﬂ CaCOs Wfiundn 100 fadniusiating

* rgmavedeuiloguanuautiemsiuses ISO/IEC 17025 wowissfidn1smaseu

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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uSUN Tud 1IBUBIGeSO AoUBAIOUN T
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025
TESTING 0623

Data Provided by Customer
Customer Name  : ¥ejudoudniin e 3ddudneas s lassnsviiswsiiugaamnssusiinliuvuseead tegaamnisunoaing
Usgnulngdl 33649/16553

Address : il 15 shuaunth Saedles Jwiagiuns Customer Code  : M680214
Sampling By : Sampling Team of Mine Engineering Consuttant Co., Ltd. Sampling Date  : 18 March 2025
Sample Type -1 (Water) Sampling Method : Grab Sampling
Station . thinfusinashensureusiudnlndfuilasenis Report No. : M680214-01

(UTM 48P 326711 E, 1631754 N.)

Data Provided by Laboratory

Laboratory Code No. : M680214/11 Received Date  : 19 March 2025
Sample Appearance : - Analytical Date  : -
Report Date : 29 March 2025
Parameters Units Analytical Methods Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H" B) i 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) s =
Total Dissolved Solids me/L Dried at 180 °C (2540 C) i =
Total Hardness (as CaCOs) mg/L EDTA Titrimetric Method (2340 C) e =
Turbidity* NTU Nephelometric Method (2130 B) ** -
Sulfate me/L Turbidimetric Method (4500~ SO;* E) iy -
Digestion, Inductively Coupled Plasma
Iron me/L = -
Method (3030 F, 3120 B)
) Digestion, Inductively Coupled Plasma Not more
Arsenic* meg/L e
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium® mg/L *x 3
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead mg/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.

3 1Jsvmﬁﬂm.,n-s'mmsﬁat,nﬁaeuum'u'm avuf 8 (.7, 2537) aanmm’nu‘luwskuufgcymauasmmwiﬂmammwﬁaumaaamew
N.1.2535 1584 mwummmiWﬂmmwuﬂuuﬂaﬂmmﬂu mwuw"{u‘swﬂ%muwﬂm @ 111 aoudl 16 1 aviudi 24 numwuﬁ 2537
(‘Ui.,mw 3}

3 mwm’nunizzmﬁuwwaﬂ CaCos 1fiun 100 findnsusoans

* i‘lf.sn'!‘i'nﬂaauuaguan‘uaumaﬂ’l‘i‘m‘saa 1SO/IEC 17025 wawmﬂg‘ummiwmaau

** hffl‘liu"ﬁﬂLf‘IUG'I'JiJFJ'N'LﬂLuiNﬁ]’mU']LmG

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usun Tud 18uBiteso Aousaliaurn Thna
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS
NSC—TIéI-TIS 17025 R E P O RT

TESTING 0623

Data Provided by Customer
Customer Name  : #evududin a3ddudneadne lannismiswusiivgaamnssusliniuuzeead tegnamnisuioaing
Usenulingd 33649/16553

Address -y 15 duanth sunaies Swdngiund Customer Code  : M680214
Sampling By : Sampling Team of Mine Engineering Consuttant Co., Ltd. Sampling Date  : 18 March 2025
Sample Type -1 (Water) Sampling Method : Grab Sampling
Station  thinfusnaensun g iuilasinis Report No. : M680214-01

(UTM 48P 327197 E, 1631502 N.)

Data Provided by Laboratory

Laboratory Code No. : M680214/12 Received Date  : 19 March 2025
Sample Appearance : - Analytical Date  : -
Report Date : 29 March 2025
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C - Etectrometric Method (4500-H" B) x 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) X -
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) = -
Total Hardness (as CaCO») mg/L EDTA Titrimetric Method (2340 C) = g
Turbidity* NTU Nephelometric Method (2130 B) x> -
Sulfate meg/L Turbidimetric Method (4500- SO, E) = -
Digestion, inductively Coupled Plasma
Iron meg/L > -
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L s
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium* meg/L ** 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: ! Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017. .

N U'izmﬂﬂmzﬂssumiaeanﬁamm"mﬁvaﬁuﬁ 8 (w.f. 2537) senmuanulunsyswdygiduasuuarinyamuamaunndenuisi
W.A.2535 309 fmumnasgiunmuaelusvaaifony ffuilusieisnngune ey 111 aeudl 16 1 acfuil 24 quaius 2537
(yismwﬁ 3)

» ﬁﬂﬁﬁmmnizéiw'lugﬂmaa CaCO; fiunin 100 fadnsuneans

* snensvedeuiioguenveutien1siuses ISO/EC 17025 veavissufjiRnmsvnaeu

= yigmnsadiusoglfidasmiug

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.
MEC-FM-45 Rev.06 03-04-2566
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Data Provided by Customer
: rajudausite a13ddudneasne lassnmsmiiswusingravnssusliaiiuugeead iegaamnssunaaing
Usenmudnghl 33649/16553

Customer Name

Address
Sampling By
Sample Type
Station

-yt 15 siwaunt sunedies Sminaiuns Customer Code
: Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
: nnAluanuUIENBuNTs (Workplace)

= X &0
S UTIWUNNIINUY

Data Provided by Laboratory
Laboratory Code No. : M680214/13

usUN Tud 1IBUDITESY AoUBAaIaUr Tra
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Sampling Method :
Report No.

Received Date

: M680214
: 15 March 2025

Personal pump

: M680214-01

: 19 March 2025

Analytical Date : 19-29 March 2025 Report Date : 29 March 2025
Laboratory . . Result | Standard ¥
Parameter Station Analytical Method N B
Code No. (mg/m>) (mg/m~)
] wﬁnawuﬁﬂﬁﬂ‘ﬁﬂu o
M680214/13 Respirabte Dust - o NIOSH 0600, Gravimetric Method 4.000 5
UIIUWBULNLDA

Note: ? Ussmeaaiadnisuasduasawuseu iSee Tadrfianrududuresnsndidunie Ysznia audui 3 Aanan 2560 Tustivamguns
iaudl 134 maudivAy 198 ¢ w1 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.06 03-04-2566

Approved signatory

1/1
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usun Tud 1IBUDITeSD AroUBaNauUr Sria
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : Wajudauinfia a13ddudneass lassmsmilsasiugeanunssusiafuuzyead iiagraminssunoaing
Usgmutngi 33649/16553

Address ;i 15 shuaunti Sunewles Swdngiuns Customer Code  : M680214
Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd.  Sampling Date  : 15 March 2025
Sample Type - msduiadedlugaiuiiviiery (Workplace Noise Assessment) Sampling Method : Noise Dosimeter
Station  USnmituivie Report No. : M680214-01

Data Provided by Laboratory

Laboratory Code No. : M680214/14 Received Date  : 19 March 2025
Analytical Date : 19-29 March 2025 Report Date : 29 March 2025
Laboratory . . ) . Result
Sampling Location Sampling Date | Sampling Time
Code No. % Dose (%) | TWA (dB(A))
M680214/14 | wilneu§uRanu vsumimiios 15/03/2025 09.00-17.00 5.8 69.3
wasgru @ 100" 85?

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

& _a v < o = v w o o Vo a
2 ll’]ﬂiﬁ’]’uﬂ’mﬂi&’ﬂ']ﬁﬂill?l’lﬂﬂﬂ”liuﬁw‘]uﬂiadLLS\NTLJ LI JJ"Iﬂiﬁ’lui%ﬂULﬁﬂ\iﬂﬂﬂlﬂﬂ@ﬂi}’ldﬁ’{illLﬂﬂﬂﬂﬁﬂﬂ$5E15L’Zﬁ"lﬂ’ﬁ“/ﬂﬂ'm‘lul,l,ﬂﬁ&“lu

) - < o a ry o a ¥ a
1B 135 ApunLey 19 3 (26 unsAN 2561) LAZAHATENTNULINIY 1IN ﬂ"mummmﬁwu'[uﬂ"ﬁusvm I0n13 LazALduNIsSAUANUREASY
a & v a d . ' a
1YIDUINY wazanmwndaslumsiauieAuauiau ueadng wavides e 2559 (17 laouigt] 2559)

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/1
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.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
y 7\ \\\\

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

CERTIFICATE OF CALIBRATION

: Top Load Orifice
: TISCH

: TE-5025A
12262

: Used item

: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 Department 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’.’




THAI METEOROLOGICAL DEPARTMENT

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 5 August, 2024 Certification No. 286/24
Page : 1 of 2
Object 3 Wireless Wind Speed and Wind Direction
Manufacturer : SCARLET
Type : WL-21
Serial No. Wireless Receiver 2306DR0001 ID No. : WS-8
Wind Sensor 2306DT00012
Customer
Calibration Condition : Temperature 25.1 ©C  Barometric Pressure 1009.5 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
i

Calibrated by :

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Certification No. 286/24

5 August, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = = - 1.0 0.00
3.02 = s 5 3.0 0.02
5.00 = - s 5.0 0.00
7.00 E - = 7.0 0.00
9.02 = 5 = 9.0 0.12
11.01 = - = 10.9 0.11
13.01 # 2 = 13.0 0.01
15.01 = = - 15.0 0.01
17.02 - = 5 17.0 0.02
20.02 = 7 - 20.1 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by :

Mechanical Engineer
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NSC-TISI-TIS 17025

CALIBRATION 0454
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Certificate No. C07240190

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: 723C Job No.: KSMT2403525
Serial No.(or ID): 2C41301043 (MEC-LAB11) Received Date: 24 December 2024
Manufacturer: KWF Issued Date: 24 December 2024
Condition: In Condition Page: 1of 3

Customer

Calibration Place

Calibration Date ) ) o ,
This certificate is issued the units of

24 December 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: 258 °C + 04 °C The measurement uncertainty stated is

. the expanded uncertainty which is obtained

Hum|d|ty: 498 %RH 3.4 %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, WI07, based on ASTM E 275-08 and il i
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 Starna Scientific Limited. 2PProval of SCIMET Co., Lid.

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

e

SCIMET CO..LTD

usun swodwn o

Person in charge Authorized signatory

FCO07-03: 30 MAY 2023
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abIMET

Condition of reference standards Instruments / CRM:

Instruments
Holmium Oxide Glass Reference
Didymium Oxide Glass Reference

Neutral Density Filter Reference

Calibration Results:

Set No.

Certificate No.: C07240190 Page 2 of 3

Certificate No. Due date
108691 25-Jan-25
108692 25-Jan-25

109010, 114655 2-Feb-25

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
440.74 441.0 -0.26 0.14
448.99 448.5 0.49 0.14
472.22 472.5 -0.28 0.14
513.70 513.8 -0.10 0.14
537.49 537.5 -0.01 0.14
574.60 574.4 0.20 0.14
641.76 642.0 -0.24 0.14
684.63 684.9 -0.27 0.14
740.27 740.6 -0.33 0.14
748.28 748.7 -0.42 0.14
807.16 807.5 -0.34 0.14
879.70 880.0 -0.30 0.14

FCO07-03: 30 MAY 2023
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aGIMET

Certificate No.: C07240190 Page 3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) (Abs) (Abs) Measurement( £ Abs)

0.0000 0.000 0.0000 0.0045

0.2373 0.235 0.0023 0.0045

420 nm 0.5617 0.564 -0.0023 0.0045
0.7392 0.741 -0.0018 0.0045

1.0550 1.0589 -0.0040 0.0045

0.0000 0.000 0.0000 0.0045

0.2335 0.232 0.0015 0.0045

440 nm 0.5513 0.552 -0.0007 0.0045
0.7230 0.724 -0.0010 0.0045

1.0324 1.035 -0.0026 0.0045

0.0000 0.000 0.0000 0.0045

0.2126 0.211 0.0016 0.0045

465 nm 0.5036 0.506 -0.0024 0.0045
0.6735 0.675 -0.0015 0.0045

0.9615 0.964 -0.0025 0.0045

0.0000 0.000 0.0000 0.0045

0.2201 0.219 0.0011 0.0045

546.1 nm 0.5176 0.519 -0.0014 0.0045
0.6930 0.693 0.0000 0.0045

0.9908 0.992 -0.0012 0.0045

0.0000 0.000 0.0000 0.0045

0.2443 0.243 0.0013 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 0.263 0.0016 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

FCO07-03: 30 MAY 2023
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oGIMET

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.:  C07240190 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.

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

>§€Mﬂ

SCIMET CO..LTOD
vidn miodwn difa

Authorized signatory

FC07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240190 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
441.0 -0.26 0.14 1.0 Pass
448.5 0.49 0.14 1.0 Pass
472.5 -0.28 0.14 1.0 Pass
513.8 -0.10 0.14 1.0 Pass
537.5 -0.01 0.14 1.0 Pass
§574.4 0.20 0.14 1.0 Pass
642.0 -0.24 0.14 1.0 Pass
684.9 -0.27 0.14 1.0 Pass
740.6 -0.33 0.14 1.0 Pass
748.7 -0.42 0.14 1.0 Pass
807.5 -0.34 0.14 1.0 Pass
880.0 -0.30 0.14 1.0 Pass

FCO07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240190 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

0.235 0.0023 0.0045 0.010 Pass

420 nm 0.564 -0.0023 0.0045 0.010 Pass
0.741 -0.0018 0.0045 0.010 Pass

1.059 -0.0040 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.232 0.0015 0.0045 0.010 Pass

440 nm 0.552 -0.0007 0.0045 0.010 Pass
0.724 -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

0.211 0.0016 0.0045 0.010 Pass

465 nm 0.506 -0.0024 0.0045 0.010 Pass
0.675 -0.0015 0.0045 0.010 Pass

0.964 -0.0025 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.219 0.0011 0.0045 0.010 Pass

946.1 nm 0.519 -0.0014 0.0045 0.010 Pass
0.693 0.0000 0.0045 0.010 Pass

0.992 -0.0012 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.243 0.0013 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

0.263 0.0016 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

FCO07-03: 30 MAY 2023


User
Rectangle


aGIMET

Tunsavdaudninaiay Spectrophotometer
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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

o"

0

\

i

N
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Frequency Response of UM22389
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CALIBRATION LABORATORY C0,LTD. &% arfam

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
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ANSI National Accreditation Board

=L
- ACCREDITED
%
’f/,/’/::\\v R 150/16C 17025 — S
- ‘ Dl v CALIBRATION AND
CI_C ik DIMENSIONAL MEASUREMENT
Accredited ACDM-2814

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 nin 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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ISO/IEC 17025

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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LOTAR T CALIBRATION AND
C LC A 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 ) + (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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CLC e DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
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 Enginf:er

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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CALIBRATION LABORATORY C0,LTD. &% aam

=
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TN CALIBRATION AND
c Lc DIMENSIONAL MEASUREMENT
Accredited ACDM-2814

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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c I_ c i DIMENSIONAL MEASUREMENT
Accredited GEERLEED

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
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e e
e /""“-\ ACCREDITED
/’If,@.\“ CALIBRATION AND
c I_c ALERY DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
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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ANSI National Accreditation Board

)|

i ACCREDITED
% AN S 150/EC 025 S
c I_c b DIMEN‘:S‘:&:‘IE;ARI_AII:E:STJ%%MENT
Accredited ACDM-2814
ISO/IEC 17025
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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Acccr!:igd ACDM-2814
ISO/IEC 17025
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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Accredited
ISO/IEC 17025

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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CALIBRATION LABORATORY CO.LTD. &% anf
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% | ISO/IEC 17025 Sy
ol o CALIBRATION AND
c I_‘ Lk DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
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 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

F3-011-05/12-23
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Certificate No. C07240190

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: 723C Job No.: KSMT2403525
Serial No.(or ID): 2C41301043 (MEC-LAB11) Received Date: 24 December 2024
Manufacturer: KWF Issued Date: 24 December 2024
Condition: In Condition Page: 1of 3

Customer

Calibration Place

Calibration Date ) ) o ,
This certificate is issued the units of

24 December 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: 258 °C + 04 °C The measurement uncertainty stated is

. the expanded uncertainty which is obtained

Hum|d|ty: 498 %RH 3.4 %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, WI07, based on ASTM E 275-08 and il i
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 Starna Scientific Limited. 2PProval of SCIMET Co., Lid.

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

>§I§MH

SCIMET CO..LTD

usun swodwn o

Person in charge Authorized signatory

FCO07-03: 30 MAY 2023
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abIMET

Condition of reference standards Instruments / CRM:

Instruments
Holmium Oxide Glass Reference
Didymium Oxide Glass Reference

Neutral Density Filter Reference

Calibration Results:

Set No.

Certificate No.: C07240190 Page 2 of 3

Certificate No. Due date
108691 25-Jan-25
108692 25-Jan-25

109010, 114655 2-Feb-25

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
440.74 441.0 -0.26 0.14
448.99 448.5 0.49 0.14
472.22 472.5 -0.28 0.14
513.70 513.8 -0.10 0.14
537.49 537.5 -0.01 0.14
574.60 574.4 0.20 0.14
641.76 642.0 -0.24 0.14
684.63 684.9 -0.27 0.14
740.27 740.6 -0.33 0.14
748.28 748.7 -0.42 0.14
807.16 807.5 -0.34 0.14
879.70 880.0 -0.30 0.14

FCO07-03: 30 MAY 2023
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Certificate No.: C07240190 Page 3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) (Abs) (Abs) Measurement( £ Abs)

0.0000 0.000 0.0000 0.0045

0.2373 0.235 0.0023 0.0045

420 nm 0.5617 0.564 -0.0023 0.0045
0.7392 0.741 -0.0018 0.0045

1.0550 1.0589 -0.0040 0.0045

0.0000 0.000 0.0000 0.0045

0.2335 0.232 0.0015 0.0045

440 nm 0.5513 0.552 -0.0007 0.0045
0.7230 0.724 -0.0010 0.0045

1.0324 1.035 -0.0026 0.0045

0.0000 0.000 0.0000 0.0045

0.2126 0.211 0.0016 0.0045

465 nm 0.5036 0.506 -0.0024 0.0045
0.6735 0.675 -0.0015 0.0045

0.9615 0.964 -0.0025 0.0045

0.0000 0.000 0.0000 0.0045

0.2201 0.219 0.0011 0.0045

546.1 nm 0.5176 0.519 -0.0014 0.0045
0.6930 0.693 0.0000 0.0045

0.9908 0.992 -0.0012 0.0045

0.0000 0.000 0.0000 0.0045

0.2443 0.243 0.0013 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 0.263 0.0016 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

FCO07-03: 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.:  C07240190 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.

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

>§€Mﬂ

SCIMET CO..LTOD
vidn miodwn difa

Authorized signatory

ind
FCO07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240190 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
441.0 -0.26 0.14 1.0 Pass
448.5 0.49 0.14 1.0 Pass
472.5 -0.28 0.14 1.0 Pass
513.8 -0.10 0.14 1.0 Pass
537.5 -0.01 0.14 1.0 Pass
§574.4 0.20 0.14 1.0 Pass
642.0 -0.24 0.14 1.0 Pass
684.9 -0.27 0.14 1.0 Pass
740.6 -0.33 0.14 1.0 Pass
748.7 -0.42 0.14 1.0 Pass
807.5 -0.34 0.14 1.0 Pass
880.0 -0.30 0.14 1.0 Pass

and

FCO07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240190 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

0.235 0.0023 0.0045 0.010 Pass

420 nm 0.564 -0.0023 0.0045 0.010 Pass
0.741 -0.0018 0.0045 0.010 Pass

1.059 -0.0040 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.232 0.0015 0.0045 0.010 Pass

440 nm 0.552 -0.0007 0.0045 0.010 Pass
0.724 -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

0.211 0.0016 0.0045 0.010 Pass

465 nm 0.506 -0.0024 0.0045 0.010 Pass
0.675 -0.0015 0.0045 0.010 Pass

0.964 -0.0025 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.219 0.0011 0.0045 0.010 Pass

946.1 nm 0.519 -0.0014 0.0045 0.010 Pass
0.693 0.0000 0.0045 0.010 Pass

0.992 -0.0012 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.243 0.0013 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

0.263 0.0016 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

ind
FCO07-03: 30 MAY 2023
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Tunsavdaudninaiay Spectrophotometer
il KSMT2403525

arflaiA3asiia; SPECTROPHOTOMETER Ju: 723C WieLRaLARa: 2C41301043
M5daL (51) AsIadaY ()
24 Dec 2024 31EN15M5ATA 24 Dec 2024 NS
Und | laln@ Und | lung
| 1. mmﬂuuinlm‘%'m O
m 2. AMudzan ( Tavldsau, nmulu-uaniadag) O
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O 4. 1lunm (Keypad) |
O 5. wuaa (Display, Screen Contrast) O
O | 6. ﬁ'muul,ﬁanm'mmfmﬁu (Wavelength Control) O O -
1 7. AMENIAAL (Wavelength Check) O
0 0 8.  uuavinfiauas (UV < 3,000 hour) O 0O -
0 9.  uuavinudlaus (Visible < 5,000 hour) u
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Service Engineer
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name:

Instrument Location:

Instrument Serial No.: 079518071903

Date: 10-Feb-2025
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 10f2
Cl_lstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO0-03026397
Name: Number:
Date PM Performed: 10-Feb-2025 Next PM Due Date: 10-Aug-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 . ey
Y PerkinElmer
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 2
N077520 Air Filter-RF Generator 1
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 2
N0780437 O-ring kit, torch 2

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 7-263MFX1 Jun-2025
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 61-190CRY1 Aug-2025

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.
V1 Is the instrument operational?

2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

¥] Check the neon lamp for proper operation.

¥ 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.

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

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

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

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

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

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

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.007 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 % 0.92 Passed
Mg 280.856 %RSD <1 % 0.47 Passed
Mg 285.207 %RSD <1 % 0.58 Passed
Ba 455.403 %RSD <1 % 0.44 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 16388.1 1457189.2
Mn 257.610 Axial 1,000 ppb 28263.9 3276593.0
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 16388100 1440801.1 11.37 <30 PPB Passed
Axial 28263900 3248329.1 8.70 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.

V] Discuss recommended customer supplied materials to have on hand.

¥1 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 O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Represgntative: . Date:
10-Feb-2024
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
10-Feb-2024
(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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ANSI National Accreditation Board
ACCREDITED

CALIBRATION AND
DIMENSIONAL MEASUREMENT

Certificate of Calibration

Certificate Number : SPR25020013-4 Page: 1 of 3
Customer

Equipment Name Primary Flow Meter

Manufacturer DryCal

Model DCL-H

Serial Number 103657

ID. Number DRY.CAL

Environmental Conditions

Ambient Temperature ARG °C Received Date 03 Feb 2025
Relative Humidity 50% T15% Calibration Date 05 Feb 2025
Location of Calibration In-Lab Recommend Due Date 05 Feb 2026
Calibration Procedure SP-CPM-04-13 Date of Issue 06 Feb 2025

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.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

DIMENSIONAL MEASUREMENT
ID LINE : IEC17025
Page : 2 of 3

- SPR25020013-4

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
arfas

Certificate Number

Reference Standards

{_:J'

@ Equipment Name Model Serial No. Certificate No. | Due. Date
Standard Flow Meter 520-H 200353 L0-2507005/24 | 27 Jul 2025
Standard Air Flow Meter 250 SLPM 260529 L0-1508003/24 | 20 Aug 2025

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

THC - Thai Heart Calibration Co.,Ltd.

nmniiag

SP-FM-04-15 rev.0
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Result of Calibration

ID LINE : IEC17025

Certificate Number : SPR25020013-4 Page : 3 of 3
N

3 Function :  Air Flow Measurement Unit - L/Min
Calibration uuc Standard uuc K Factor Uncertainty

2, Point Reading Reading Error Value (£)

:_ 7.5 7.512 7.510 0.002 0.99973 0.10

- 10.0 10.60 10.55 0.05 0.99528 0.10

25.0 25.31 25.22 0.09 0.99644 0.30

30.0 29.90 29.87 0.03 0.99900 0.31

- Note :

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

L2 This Certificate is not certified for any commercial transaction.

9

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.0
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SCARLET | TECH

Calibrutien Laborstary
3519

We hereby certify that the instrument under mentioned has been certainly calibrated according to our
calibration standard and the testing resuit in the calibration procedure has been good enough within the

tolerance regulated in our specification.

Test conditions

Model name ..........ccccccceveeeeeevevesnnnnnnnann. NOiISe Dosimeter

Model NUMDbEr .....ocevvvvviiiiiiiiciiriiiians ST-130

Serial nUMbEr .....cooevvveeeeeeeree e 230600013

Temperature ..........cccoeeciininicniininenisnnn, 22.0°C

Humidity ..ooceeeeeecee e 70.0%rh

Date of calibration ..........cccccccveevevrennn.... 2024/07/17

ValidUntil. ..ooooovviiieiiie v nenns 2025/07/16

Testdata
M dBA Range: 30...130 dB PASS
M dBC Range: 30...130 dB PASS
M dBZ Range: 30...130 dB PASS

Calibrator

Standard SOUND LEVEL METER B&K 2239 2449143 OCT/22/2024

The standard generators used for calibration procedure are proofed once a year and can be traceable to
the standard authorized by public organization.

Approved by

Tim Lin

Scarlet Tech

Head of Engineering Department
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deudl dsuany EFRIGEREY

1 Arsenic Digestion, Inductively Coupled Plasma Method™

2 Barium Digestion, Inductively Coupled Plasma Method™

5 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method™

q Cadmium Digestion, Inductively Coupled Plasma Method™

5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method"™!

6 Copper Digestion, Inductively Coupled Plasma Method™

7/ Cyanide Distillation, Colorimetric Method™

8 Formaldehyde Distillation, Colorimetric Method™

9 Free Chlorine lodometric Method™

10 Hexavalent Chromium Colorimetric Method™

11 Lead Digestion, Inductively Coupled Plasma Method™

12 Manganese Digestion, Inductively Coupled Plasma Method™

13 Nickel Digestion, Inductively Coupled Plasma Method™

14 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method'™!

15 pH ' Electrometric Method™

16 Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™!

17 Selenium Digestion, Inductively Coupled Plasma Method"™

18 Sulfide lodometric Method"™

i) Temperature Laboratory and Field Methods®

20 | Total Dissolved Solids Dried at 180 °C**

21 Total Suspended Solids Dried at 103-105 °C™

22 Trivalent Chromium D'igestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation Method™

23 Zinc _ Digestion, Inductively Coupled Plasma Method®

AR, .
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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 Method™
5 Cadmium Digestion, Inductively Coupled Plasma Method"™
6 Chromium Digestion, Inductively Coupled Plasma Method"™
Vi Chromium (II) 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™
11 Manganese Digestion, Inductively Coupled Plasma Method™
i Nickel Digestion, Inductively Coupled Plasma Method™
13 Phenols 1) Distillation, Chloroform Extraction Method™!
2) Distillation, Direct Photometric Method™!
14 | pH Electrometric Method™
il% Selenium Digestion, Inductively Coupled Plasma Method™
16 Silver Digestion, Inductively Coupled Plasma Method™
ILTf Vanadium Digestion, Inductively Coupled Plasma Method™
18 Zinc Digestion, Inductively Coupled Plasma Method™

dsfnaniedagilalduda d1uau 19 598015

fdudl drsuaiy BATn
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™*"
2) Digestion, Inductively Coupled Plasma Metho

d[5,7]
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10

11

12

Chromium (V1)
Cobalt

Copper

Lead

Molybdenum

aduii drsuaie BNATIN
3 Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method™"
q Beryllium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*!
2) Digestion, Inductively Coupled Plasma Method®™"
5 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%*"
2) Digestion, Inductively Coupled Plasma Method®"
6 Chromium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"*™
2) Digestion, Inductively Coupled Plasma Method®™”
1/ Chromium (Il) 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method; Waste Extraction, Colorimetric
Method; Caltculation Method™*7#!

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®478!

Alkaline Digestion, Colorimetric Method™®®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"

2) Digestion, Inductively Coupled Plasma Method™"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"

2) Digestion, Inductively Coupled Plasma Method®"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*"

2) Digestion, Inductively Coupled Plasma Method®™"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*”

2) Digestion, Inductively Coupled Plasma Method®"

13 Nickel...
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1g) Nickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method[5'7]_
14 pH Electrometric Method®?
15 Selenium 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™"
74 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method™”
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method®™"
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™*”

2) Digestion, Inductively Coupled Plasma Method®"!

A 974U 15 598115

Chromium

a1duii drsuaie BAATIN
1 Antimony Digestion, Inductively Coupled Plasma MethodP"!
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 Digestion, Inductively Coupled Plasma Method®"

7 Chromium (II1)...
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7 Chromium (IlT) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®5"

8 Chromium (VI) | 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 MethodP"

13 | Silver Digestion, Inductively Coupled Plasma Method™"!

14 Vanadium Digestion, Inductively Coupled Plasma Method®™”

15 Zinc Digestion, Inductively Coupled Plasma Method®™"

1aNE1581489

1. ATENTNYAAIVINTTU. UTENIANTENTWYAAUATIN, W.A. 2548, 304 ﬂﬂiﬁ’lﬁ’ﬂé\‘iﬂﬁqaﬂga
Faolalluda snvfnanyunwn. 25 unsiau 2549, Laufl 123 noufiey 114,

2. anAuimnssnduandouuisUsanalne, gliaTinsedunde. fAuriadsd 4. namme:
SaulinsRun, 2547.

3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
24™ ed. Washington DC: APHA Press; 2023.

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 9045D, 2004.
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Form NSC/TISI 2

Tufuseaaedl  22-LBO164
{Certificate No.) 7777

TususeeszuUY

(Certificate of Accreditation)

91AE81U1INNAMNTUNTEINVUYLANTHINTFTIUURIVIR W.0. e

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

1AYIENMTAINUIIRTFIUNARA NN AN T

(Secretary-General, Thai Industrial Standards Institute)

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

&y o
ARRHTERT
(Address)

asUN195UTBIANEINTE

(Certificate of competence)

=
ATMLNINTFIULAUN UBN. esolbd - bdoe
(Standard No. TIS 17025-2561 (2018) (1S0/IEC 17025: 2017)

vafimualuNmsauETIves nesujuinmaasunazvejiRnsaeuiiioy

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

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

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

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

-iam.emwﬁmsﬁwﬁmmmﬂ'sgnunﬁmﬁ’mqﬁqmﬂwniw
UfjUAsnsunuy

wyBnisdninaanasgunaasiusigea1n s
o\ v
N

NS

Aty

NIENTNGNAMNTIN EninuannsgIuNdnfungnaInssy A
4,

(Ministry of Industry Thailand, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

YoreaUfumRng U3em Tl 1Budillede peudausud 41in
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
RUYLAVATSUTOIN
(Accreditation No.) B
atul 03 ponlisauaTuN 21 FmAu w.A. 2566 DYTUN 17 waun1Au w.eA. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a3 Ouwenaaun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@1971N1IVIAdaUy F1YATNAFDU nedeu
(Field of Testing) (Parameter) (Test Method)
ANAIINADY
(Environment field)
1 ﬁq - Heavy Metals - Standard Methods for the
(Water) e Cadmium (Cd) Examination of Water and

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

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

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

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

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

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

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

0.10 mg/L to 5 mg/L

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

()

N3ENTNONAVNTTUAUNNUINIATI RGNS TTgRaIn Ty
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 1/6
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auuNn 03

(Issue No.) (Valid from)

(Scope of Accreditation for Testing)

DONLVAILAIUN 21 FINAU W.A. 2566

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

THAILAND

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

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

(Water) (Count.)

5.0 mg/L to 2 000 mg/L

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

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

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

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

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

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

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

part 2340 C O/

N3ENTNONAVNTTUAUNNUINIATI RGNS TTgRaIn Ty
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 2/6
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(Scope of Accreditation for Testing)

sgazideasvuazveudgluiusasiasufiing

THAILAND

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

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

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

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

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

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

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

0.10 mg/L to 10 mg/L

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

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

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

()

N3ENTNONAVNTTUAUNNUINIATI RGNS TTgRaIn Ty
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 3/6
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(Scope of Accreditation for Testing)

THAILAND
atunl 03 ponlifauaTuN 21 FAN w.A. 2566 DYTUN 17 wauniAu w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otaesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU SJ%VIG]?‘@U
(Field of Testing) (Parameter) (Test Method)
A1UALINRDY
(Environment field)
2. Unde (9) - Total Suspended Solids - Standard Methods for the
(Wastewater) (Count.) 5.0 mg/L to 10 000 mg/L Examination of Water and

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

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

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

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

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

part 4500-H" BO/

N3ENTNONAVNTTUAUNNUINIATI RGNS TTgRaIn Ty
(Ministry of Industry, Thai Industrial Standards Institute)

Wil 4/6
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(Scope of Accreditation for Testing)

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

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

part 4500- SO4* E O/

N3ENTNONAVNTTUAUNNUINIATI RGNS TTgRaIn Ty
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 5/6
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(Scope of Accreditation for Testing)

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

10 mg/kg sample to Q/

100 mg/kg sample
e Nickel (Ni)

10 mg/kg sample to

100 mg/kg sample
e Zinc (Zn)

10 mg/kg sample to

100 mg/kg sample

N3ENTNONAVNTTUAUNNUINIATI RGNS TTgRaIn Ty
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 6/6



User
Rectangle


®
" Technolo®

=9

91dugumuALlunIz vy RdNaT LI ININYImanTuazinalulad w.a. béde

anMTNINeIFEnsuazinalulad

sanluaygailliitouwanain

dansuszneuIvIninemansuazimalulagniuny

MelaunUyQ AwmngranewasUatanuraan1Ivningeansuazmalulag

v v 4

mmmi'fiLﬂsﬂzﬁwanszmu?iaLLfmaaumu%‘mmﬂ'lamt,taxn'ﬁﬂ'm@uuaﬂw
Usztan éﬁmmsg5114&ﬂwmm'aaaaaummn'ﬁ;ﬂu?iaLL'mgau
auluauaAmnz iy
Fudfull  weaann edca §1 e aaAN bEwo

LAYNEUITN  DE&omooxne

LAV NSANIVITNINYAE@RSLazinalulad Y18naNIBNINeEIEnslazwalulag


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


L@NE1ILLUU 2 2

Nusdaud95189uUsEU 2567



usUN Tud 1BUBITEED AoUBAIOUN S1ia |
MINE ENGINEERING GONSULTANT CO. LTD.
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