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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
o . o o -~ i P ) ] 1
Custorner Name ;U ?g‘iﬂﬂﬁ‘{ﬂUﬂi 10A T'FI‘;Nﬂ"I‘iL‘v‘TlJ8ﬂ&iﬁﬂﬂﬂﬁﬂﬁﬂiiﬂ%ﬂ“ﬁﬂz‘ﬁaﬂﬂ maqmawnﬁunaam
Usznuinsil 33651/16563

Address :wfl 7 dnalwa Suneusam Smdagiund Customer Code ~ : M680218
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sampling Date  : 28 November - 1 December 2025 Sampling Method : High Volume Air Sampler
Sample Type  : ereituussennavily (Ambient) Report No. : M680218-02
Station : thumszuun (@nundeiiladiiqe) (UTM 48P 324711 E, 1630364 N.)
Data Provided by Laboratory
Laboratory Code No. : M680218/1 Received Date  : 2 December 2025
Analytical Date : 2 December 2025 - 7 January 2026 Report Date : 7 January 2026
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date ; 27 November 2025 Expiration Date ; 26 Novemnber 2026
Parameter Sampling Date Analytical Method Result Standard =
(me/m?) (mg/m?)
| 28:29/11/2025 | USEPA 40 CFR 30, AppendixB | 0026
Total Suspended Particulate (TSP} | 29-30/11/2025 US.EPA 40 CFR 50, Appendix B | 0.024 |  0.330
30/11-01/12/2025 US.EPA 40 CFR 50, Appendix B 0.029
| 28:29/11/2025 | USEPA40CFR50,Appendix) | 0010
Particulate Matter (PM-10) __25-30/11/2025 | USEPAQOCFR 50, Appendix) | 0009 | 0120
30/11-01/12/2025 US.EPA 40 CFR 50, Appendix J 0.011

Note: ) UsemArmznmunsfansndanuiend aduil 24 (wa. 2547) Foe dwumnesguauamenliussenelantaly
Urmeluswieamypune @ 121 reufitdy 104 « Usenid o Fuft 9 Bovnew wa, 2547
Total Suspended Particulate (TSP) : fuazaiuyIuapss I \adle 24 il
Particulate Matter {PM-10) : duazassuunadinnda 10 lupseu s 24 Fil

Reviewed signatory Approved signatory

Reported results refer to submitted sampleds) 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  : 3% giuvdfauns $1ia Tnsamawdleausiugramnssusiafuuseeas Wegnamnssuioadng
Uszwiulng? 33651/16563

Address :wyfi 7 dwalwa Sruaounam Smiagiuns Customer Code  : M680218
Sampling By : Sampting Team of Mine Engineering Consultant Co., Ltd.
Sampling Date  : 28 November - 1 December 2025 Sampling Method : High Volume Air Sampler
Sample Type  : smmFiluussenniaialy (Ambient) Report No. - M680218-02
Station : Unamueansens (ngudulannsin) UTM 48P 326309 E, 1631293 N.)
Data Provided by Laboratory
Laboratory Code No. : M680218/2 Received Date  : 2 December 2025
Analytical Date : 2 December 2025 ~ 7 January 2026 Report Date : 7 January 2026
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 27 November 2025 Expiration Date : 26 Novernber 2026
Parameter Sampling Date Analytical Method Resuu; Standarc:l !
{mg/m") (meg/m”)
_28-29/11/2025 |  US.EPA 40 CFR 50, Appendix B 0.021
Total Suspended Particulate (TSP} | 29-30/11/2025 |  US.EPA 40 CFR 50, Appendix B 0.024 0.330
30/11-01/12/2025 US.EPA 40 CFR 50, Appendix B 0.022
_28-29/11/2025 | US.EPA 40 CFR 50, Appendix) | 0008
Particulate Matter (PM-10) | 29-30/11/2025 | USEPA4DCFRSO, Appendix) | 0008 | 0.120
30/11-01/12/2025 US.EPA 40 CFR 50, Appendix J 0.008

Note: P Uszmanmznrsunnsiunadonuisetd atud 24 Gua. 2547) Gee dmvusumsgnmanmennidluussomalastily
Ussmalusrefivamuns @ 121 aoufie 106 ¢ Ysena o il 9 Bonan we. 2547
Total Suspended Particulate (TSP) : rijuazamumuaausm \afe 24 Falug
Particulate Matter (PM-10) : fuavaassuimdnmii 10 lunsou wils 24 Falus

Reviewed signatory Approved signatory

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name : U3¥n giunsfauns d1ia Tassnisuiiowsiiugramnssuslefiuuzyeas iipgaanunssuasaing
Uszmudngil 33651/16563

Address st 7 iualwa Snnousiam Stagiung Custorer Code  : M680218
Sampling By : Sampling Tearn of Mine Engineering Consultant Co., Ltd.
Sampling Date  : 28 November - 1 December 2025 Sampling Method : High Volume Air Sampler
Sample Type : pyAluussennavialy (Ambient) Report No. : M680218-02
Station : TsaSouiuansaying (UTM 48P 324436 E, 1629301 N.) '
Data Provided by Laboratory
Laboratory Code No. : M680218/3 Received Date  : 2 December 2025
Analytical Date : 2 December 2025 - 7 January 2026 Report Date 1 7 January 2026
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 27 November 2025 Expiration Date : 26 November 2026
Parameter Sampling Date Analytical Method fesdit Stagdard”
(meg/m?) {mg/m?)
| 28-29/11/2025 | USEPA A0 CFR30, AppendixB | 0033
Total Suspended Particulate (TSP) | 29-30/11/2025 US.EPA 40 CFR 50, Appendix B 0028 | 0330
30/11-01/12/2025 US.EPA 40 CFR 50, Appendix B 0.032
| 28-29/11/2025 | USEPA 4D CFR S0, Appendixt | 0012
Particulate Matter (PM-10)  29-30/11/2025 US.EPA 40 CFR 50, AppendixJ | 0010 | 0.120
30/11-01/12/2025 US.EPA 40 CFR 50, Appendix J 0.012

Note: " Uszmpaaisnssumsdandouuanid adud 24 tua. 2547) Fee dvumnaspununmomeluusssimataaily
Ussmalugwfsamuune 1@ 121 asufiiee 104 9 Ussma s Yudl © Bonew . 2507
Totat Suspended Particulate (TSP) ; {uazansuyauaeys wde 24 falue
Particulate Matter (PM-10) : duasaadnumidnndy 10 luasey nde 24 b

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 3/3
Do not copy partial of this analysis report without official approval
MEC-FM-5 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U38% g3unijauas $1ia Inssnmsmiiswusiugeamnssusiiniuvzyend Mogramnssuioast
Usenudniil 33651/16563

Address s viiHl 7 dvalwe Snneuam dmingiuns Customer Code  : M680218
Sampling By : Sampling Team of Mine Engineering Consultant Co.,, Ltd.
Sampling Date  : 28 November - 1 December 2025 Sampling Methoed : Sound Level Meter
Sample Type : 5¥AULAEN (Sound Level) Report No. : M680218-02
Station : Uuaszuun hundiilndfign) (UTM 48P 324711 E, 1630364 N.)
Data Provided by Laboratory
Laboratory Code No. : M680218/4 Received Date  : 2 December 2025
Analytical Date : 2 December 2025 - 7 January 2026 Report Date 1 7 January 2026
Model of Equipment : Scarlet Tech/ST-120 Maodel of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 17 July 2025
Measurement of Reading (dB(A)) : 94.03 dB/114.07 dB Certificate No : Ay, wa.ul. 14/0768
Equivalent Sound Pressure Level (dB(A))
30 Novemnber - 1
Time 28-29 Novernber 2025 29-30 Novernber 2025 December 2025
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leg 24 hrs. Lrnax
10.00-11.00 556 86.5 49.3 69.9 49.1 693
11.00-12.00 52.8 78.1 50.3 71.1 52.7 73.6
12.00-13.00 50.9 73.3 49.8 76.3 56.1 80.9
13.00-14.00 55.0 80.1 557 79.8 55.7 80.2
14.00-15.00 54.2 824 54.8 834 55.3 74.8
15.00-16.00 52.6 70.9 53.4 76.7 523 74.7
16.00-17.00 51.1 747 50.4 1.0 50.7 670
17.00-18.00 47.9 62.5 478 730 51.5 70.9
18.00-19.00 47.4 58.5 47.9 60.3 50.8 68.1
19.00-2C.00 47.5 57.9 47.8 64.3 48.8 68.9
20.00-21.00 47.4 63.0 47.8 63.7 47.8 64.0
21.00-22.00 47.3 69.2 479 63.4 48.7 61.0
22.00-23.00 47.2 61.0 49.1 716 48.8 59.2
23.00-00.00 473 52.7 47.7 58.3 489 60.7
00.00-01.00 47.3 604 47.8 62.1 504 67.9
01.60-02.00 50.7 73.8 50.1 72.4 53.6 71.7
02.00-03.00 56.5 76.6 54.8 75.6 54.0 67.8
03.00-04.00 58.1 77 57.1 77 52.7 803
04.00-05.00 55.5 84.8 56.9 76.4 52.2 66.8
05.00-06.00 54.6 735 571 84.6 53.8 73.7
06.00-07.00 54.8 79.4 58.2 84.3 55.0 76.4
07.00-08.00 54.8 756 55.3 78.5 52.6 78.6
08.00-09.00 51.1 76.3 54.0 76.3 52.1 76.4
09.00-10.00 50.2 76.0 498 1.7 516 74.8
Average 24 hrs, 52,9 - 53.2 - 52,5 -
Maximum - 86.5 = 84.6 = 80.9
Standard” 70.0 1150 ——__ 70.0 115.0 70.0 1150
3 " T

: w . PO T |
Note: ¥ Ussmdpmenssumsdiundounvieti adud 15 @

%ﬁ&ﬂmmmuwﬁmﬁaﬂﬁaﬁ;ﬂt}
a\
12

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


User
Rectangle

User
Rectangle

User
Rectangle


usun Tud IBUSITeSD AOUBAIGUN DA
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
v oW a o das o ) - 1o - - s o ' w
Customer Name mmuehumﬁ'ﬂ D3dAUARDASTN Tﬁiqmimummwuqma’mnﬁmuwwwmﬁ LWSQF%?I‘WIO‘S?&JH%TN
Yszyulngh 33649/16553

Address s il 7 dalwa dunausiam Saiagiung Custorner Code  : M680218
Sampling By : Sampling Team of Mine Engineering Consuitant Co., Ltd.
Sampling Date  : 28 November - 1 December 2025 Sampling Method : Sound Level Meter
Sample Type  : szAiuldes (Sound Level) Report No. : M680218-02
Station : thunueanssny (naudnulannsan} (UTM 48P 326309 E, 1631293 N.)
Data Provided by Laboratory
Laboratory Code No. : M680218/5 Received Date  : 2 December 2025
Analytical Date : 2 December 2025 - 7 January 2026 Report Date 1 7 January 2026
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 17 July 2025
Measurernent of Reading (dB(A)) : 94.03 dB/114.07 dB Certificate No : Aviu, Wa.ul. 14/0768
Equivalent Sound Pressure Level (dB(A))
30 November - 1
Time 28-29 November 2025 29-30 November 2025 December 2025
Leq 24 hrs. Lmiax Leq 24 hrs. Lmax Leqg 24 hrs. Lmax
12.00-13.00 554 83.9 56.6 743 51.0 73.6
13.00-14.00 53.8 829 51.2 76.7 48.4 72.6
14.00-15.00 58.3 79.1 519 74.3 47.7 61.2
15.00-16.00 551 78.7 52.3 82.8 50.3 79.2
16.00-17.00 51.7 788 53.0 76.9 518 5.7
17.00-18.00 49.5 68.7 50.9 69.9 50.9 721
18.00-19.00 48.6 65.1 48.5 73.9 48.5 66.8
19.00-20.00 583 68.5 49.6 4.7 48.5 73.2
20.00-21.00 58.1 724 46.0 67.2 46.0 59.5
21.00-22.00 53.1 66.6 449 66.4 46.1 60.7
22,00-23.00 44.1 55.2 45.6 69.7 45.0 576
23.00-00.00 46.5 70.3 44.7 64.7 46.7 65.3
00.00-01.00 443 59.2 46.6 67.2 46.2 61.1
01.00-02.00 448 61.1 46.1 65.3 46.9 66.4
02.00-03.00 45.0 63.1 a5.7 664 45.5 62.5
03.00-04.00 47.5 74.5 44.2 61.3 46.2 62.1
04.00-05.00 44.5 61.7 44.9 62.6 47.0 72.9
05.00-06.00 49.0 720 47.8 61.5 53.0 82.6
06.00-07.00 50.6 67.3 515 69.6 55.7 76.4
07.00-08.00 55.6 72.0 50.6 66.8 66.5 92.2
08.00-09.00 577 76.8 53.2 812 60.7 80.4
09.00-10.00 53.2 68.0 51.2 755 53.2 69.9
10.00-11.00 52.1 79.8 56.9 84.3 54.5 821
11.00-12.00 55.1 74.2 51.8 754 53.5 74.8
Average 24 hrs. 53.6 - 51.0 - 55.3 -
Maximum - 839 - 84.3 - 92.2
Standard” 70.0 1850 5 115.0 70.0 1150

: | o, = o
Note: Y Uszmesguenisunmsdaunisdenssid aliun 1 1 BNpIRsTIUsYiuEDlaeva b
= c_);
z

>
=/

Approved signatory

Reviewed signatory

Reported results refer to submitted sample(s) only, 2/3
Do not copy partial of this analysis report without official approvat.
MEC-FM-45 Rev.06 03-04-2566
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usun Tud 1IBUdItesY RouBaNaUr T
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : swdnudnin o13dduinead lassmamilsansiugmamnsausiiafuuyysod ivegramnssunoadn

Usznmulagf 33649/16553

Customer Code : M680218

Sampling Method : Sound Level Meter

Address - wyfi 7 shualwa SunsUsiam Youingiund

Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd.

Sampling Date  : 28 November - 1 December 2025

Sample Type  : suiudes (Sound Level) Report No.
Station : TsaSeuduansaglny (UTM 48P 324436 E, 1629301 N.)

Data Provided by Laboratory

Laboratory Code No. : M670126/6
Analytical Date : 2 Decermber 2025 - 7 January 2026

Model of Equipment : Scarlet Tech/ST-120
Refarence of level (dB(A}): 94.0 dB/114.0 dB
Measurement of Reading (dB(A)) : 94.03 dB/114.07 dB

Received Date
Report Date

: M680218-02

: 2 December 2025
: 7 January 2026

Model of Traceability : ST120C0669E
Calibrated Date : 17 July 2025
Certificate No : finil. Wa.ul. 14/0768

Equivalent Sound Pressure Level (dB(A))
Time 28-29 November 2025 29-30 November 2025 33;:2::;2? 3[,)551
Leq 24 hrs. Lrnax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 574 833 53.9 76.7 56.6 77.5
11.00-12.00 51.9 76.2 55.7 76.8 56.9 78.9
12.00-13.00 49.8 71.5 53.6 79.2 59.0 81.9
13.00-14.00 51.7 73.9 59.4 84.3 59.2 824
14.00-15.00 51.3 74.2 59.1 858 61.8 84.1
15.00-16.00 53.8 770 51.0 74.1 53.2 76.9
16.00-17.00 504 75.4 50.2 77.2 51.8 71.7
17.00-18.00 497 69.3 48.1 716 50.4 69.9
18.00-19.00 47.2 61.1 47.6 60.6 48.7 65.4
19.00-20.00 47.5 58.9 475 61.5 474 63.0
20.00-21.00 474 60.4 473 60.5 47.2 62.1
21.00-22.00 47.0 68.2 47.4 61.8 a1.7 58.0
22.00-23.00 46.7 58.2 53.6 79.7 48.3 62.8
23.00-00.00 48.6 65.8 48.4 67.5 56.0 76.0
00.00-01.00 16.9 61.7 474 599 48.4 61.8
01.00-02.00 51.8 76.6 49.6 75.1 50.2 70.7
02.00-03.00 54.2 78.1 50.8 75.2 51.9 724
03.00-04.00 54.5 71.6 521 67.6 49.8 68.7
04.00-05.00 58.7 §4.4 53.1 73.2 53.7 72.5
05.00-06.00 55.0 79.5 57.7 88.9 53.9 77.6
(6.00-07.00 61.7 86.9 62.3 88.3 535 74.9
07.00-08.00 58.5 81.7 63.1 §7.0 51.6 724
08.00-09.00 53.3 76.7 60.8 81.0 51.7 76.1
09.00-10.00 52.8 771 537 75.7 517 797
Average 24 hrs. 54.2 - 56.1 - 54.5 -
Maxirmum - 86.9 - §8.9 - 84.1
Standard” 70.0 1 1%{;@ 0 nmﬁ.o 1150 T0.0 1150
3 &
Note: ¥ Ussmrnmznisumsfawandnviied aduil 15 / ONER R msgusyiudosdasialy

eviewed signatory

Reported results refer to submitted samplels) only.

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

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

Approved signatory
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Data Provided by Customer
Customer Name
Usenulingd 33651/16563

Address : vyl 7 shualwa Snaustam Smingduns

Sampling By : Sampling Tearn of Mine Engiheering Consultant Co., Ltd.
Sample Type s amuduasdiou (Vibration)

Station : voumtasUseulng (meaudieny unn)

(UTM 48P 325638 E, 1630498 N.)

Data Provided by Laboratory
Laboratory Code No. : M680218/7

usun Tud 1I8uBideso AouBalaun Ao
MINE ENGINEERING CONSULTANT CO.LTD.

Customer Code
Sampling Date

Sampling Method :
Report No.

Received Date

ANALYSIS REPORT

- o = ' e re e ¢ o : 2
DU quf‘iﬂuﬂi 9178 Iﬂidm‘smﬁmu,‘svmqﬁmwﬂi‘m‘ﬁuﬂwuuwaam LHRERAINNITUNDEATN

: M680218
: 29 November 2025

Vibration Recorder

: M680218-02

: 2 December 2025

Analytical Date : 2 December 2025 — 7 January 2026 Report Date : 7 January 2026
Parameter Result
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) 9 12 7
Peak Particle Velocity (mm/sec) 8.599 4,587 6.337
Peak Displacement {mm) 0.151 0.060 0.115
Peak Sound Pressure Level ; pa.l) 2917
Standard”

Peak Particle Velocity (mm/sec) 127 15.1 127
Peak Displacement (mm) 0.23 0.20 0.29

Note .

FRaMuTIRAsTTIUNN 1) 122 seudt 125 1 avtuil 29 Suau 2548

/A wistreda Frequency < 1 Hz, Velocity <0.130 mm/sec way Displacement < 0 mm
vanselnmilas 16,50 v,

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-(4-2566

ar = 9 Y = 3 Y o -
i UsEnAnasns I avineinssssuefLazBininaou 1509 ﬂ”munmwij’mﬂ')Umﬁz'é'tlI.ﬁENuaxﬂ')‘ma"uﬁzI.'ﬁﬂ‘l.lﬂ‘lﬂﬂ"liﬂ“m-’lumﬁu

Approved signatory

1/2
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uSun Tud 1IBUSITaSO PoUBAKCLT D
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : Uu3Ww giumifaups dia Tasanawmiioausiugeamnssusiiafivursoad iipgranunssuieain
UsymuUnsii 33651/16563

Address :wyft 7 dwalwa Sunoriiiam Smingiuns Custorner Code  : M680218

Sampling By : Sampling Team of Mine Engineering Consuttant Co., Ltd. Sampling Date  : 29 November 2025
Sample Type : enuduaniien (Vibration) Sampling Method : Vibration Recorder
Station s UumsEun (ﬁmwé’aﬁlné’ﬁqm) Report No. : M680218-02

{UTM 48P 325192 E, 1630481 N.)
Data Provided by Laboratory

Laboratory Code No. : M680218/8 Received Date  : 2 December 2025
Analytical Date : 2 December 2025 - 7 January 2026 Report Date : 7 January 2026
Result
Pararneter
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 ; pal) <0.500

standard”
Peak Particle Velocity {(mm/sec) . - =
Peak Displacement (mm) - - -

Note : " dmmensemmiminennssrmuwifuaziuandast (Fa: Amumnesguavaussiud@suasenuduandiounnmaiuniiseiu
a ] - | ar
FRsfluTmifiaanyune @y 122 aoull 125 1 asiufl 29 Sunan 2548
N/A waneifia Frequency < 1 Hz, Velocity <0.130 mm/sec uaw Displacement < 0 mm
nansudauiiey 16.50 U

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
: USHW glumifauas dria TassmamilosusAugravnssueiinfiuureend Wegnamnssudoasn
Usenninghl 33651/16563

Customer Name

Address s vl 7 sualwe Supausdm Fwdagiuns Customer Code  : M680218

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.

Sampling Date  : 28 November - 1 December 2025 Sampling Method @ Anemometer

Sample Type  : anudmaziirmieay (Wind Speed) Report No. : M680218-02

Station s trumssuun (UTM 48P 324711 E, 1630364 N.)

Data Provided by Laboratory

Laboratory Code No. : M680218/9 Received Date  : 2 December 2025

Analytical Date : 2 December 2025 - 7 January 2026 Report Date : 7 January 2026

Result
e 28-29 November 2025 29-30 Novernber 2025 30 November - 1 December
Wind Speed Direction Wind Speed Direction Wind Speed Direction
(m/s) {m/s) (m/s)

10.00-11.00 3.4 NE 3.4 NE 3.0 N
11.00-12.00 3.0 ENE 320 ENE 2.4 NNW
12.00-13.00 3.8 NNE 3.8 NNE 24 NE
13.00-14.00 37 NNW 3.7 NNW 2.7 N
14.00-15.00 3.2 NNW 3.2 NNW 2.3 NNW
15.00-16.00 3.2 NE 3.2 NE 2.7 NW
16.00-17.00 2.6 N 2.6 N 18 N
17.00-18.00 1.9 NE 1.9 NE 1.3 NNW
18.00-19.00 13 NMNE 1.1 NNE N/A N/A
19.00-20.00 1.0 NE 1.0 NNW 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/ZA N/A N/A
22.00-23.00 N/A N/A N/A N/A N/A N/A
23.00-00.00 N/A N/A N/A N/A N/A N/A
00.00-01.00 1.8 ENE N/A N/A N/A N/A
01.00-02.00 2.2 E N/A N/A N/A N/A
02.00-03.00 21 ENE N/A N/A N/A N/A
03.00-04.00 1.1 N N/A N/A N/A N/A
04.00-05.00 1.0 NE N/A N/A N/A N/A
05.00-06.00 1.1 N N/A N/A N/A N/A
06.00-07.00 0.9 NE N/A N/A N/A N/A
07.00-08.00 2.4 N 1.1 E 1.5 E
08.00-09.00 3.4 NNE 2.0 ESE 1.5 E
09.00-10.00 4.1 NE 22 E 18 E

Note: N/A e anasu (Calm) e1windt 0.4 m/s

Infer :  fievsaudrulvgWmunandie : fidasfuoanidounile

rdrandndve fawingt 0.6 mvs
Reviewed signatory Approved signatory
Reported results refer to submitted samplel(s) onty. 1/2

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3 gluniisuas 91 lasensmlinsitugramnisuetinfiuusgoad tlogeamnimunedin
L7 d
Usenulngf 33651/16563

Address ;vyffl 7 diualwa dnnausiam Smiagdund Customer Code  : M680218
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sampling Date  : 28 November - 1 December 2025 Sampling Method : Anemometer
Sample Type : Anuduasnniay (Wind Speed) Report No. : M680218-02
Station s TumTsiun (UTM 48P 324711 E, 1630364 N.)
Data Provided by Laboratory
Laboratory Code No. : M680218/9 Received Date  : 2 December 2025
Analytical Date : 2 Decembaer 2025 - 7 January 2026 Report Date : 7 January 2026
m:“;mswm m:spm N e —:
DirecHon (Bowing from| |
""""""" BT '

PATAPERKM: i

St Dame 28M12029 - 000 |
End Date: 0411212025 -10.00

I — |
TOUAL COUNT: | CALMTHE

|
TZhrs. ia&aﬁ%
YO WhD IPEER ; i
1.50 mis :
|
YwesT ; ; S o
WODELER
WIND SPEED T
] 071012026
i e (LR H —
B s:oes
i B as-se
e O o0
i [C] as-18
Colme 33 B0 o

WRFLET Vs -Laban Brorasers! Sl

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/2
Do not copy partial of this anatysis report without official approvat,
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD. AN A LYS ' S

THAILAND

NSC-TISI-TIS 17025 R E PO RT

TESTING 0623

Data Provided by Customer
e A =3 ) o 1 - -, el J » »
Customer Name  : U39 giunijauas 9in TﬂiﬂmimﬁmLtiwqﬂamﬂﬁmuwwweaﬁ IWDRRAAUNTIUNDAIN
Usgnuding?l 33651/16563

Address :wifit 7 dualwa duneusam Suingiuns Customer Code  : M680218
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 1 December 2025
Sample Type 3 13"1 {Water) Sampling Method : Grab Sampling
Station s hAsRuuinaveiuwadasinis Gump) Report No. : M680218-02

(UTM 43P 325661 E, 1630531 N.)
Data Provided by Laboratory

Labhoratory Code No. : M680218/10 Received Date  : 2 December 2025
Sample Appearance - la Simvnauthirana Lifindy - Analytical Date  : 2 December 2025 - 7 January 2026
Report Date : 7 January 2026
Parameters Units Analytical Methods " Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) 8.3 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C {2540 D) 5.6 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C} 394 -
Total Hardness {as CaC0s) me/L EDTA Titrimetric Method (2340 C) 146 -
Turbidity* NTU Nephelometric Method (2130 B) <1.0 -
Sulfate me/L Turbidimetric Method (4500- SO, E) <10 -
Digestion, Inductively Coupled Plasma
Iron meg/L <0.01 -
Method (3030 F, 3120 8)
Arseric® man. Digestion, Inductively Coupled Plasma <0.01 Not more
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium® me/L <0.002 3
Method (3030 F, 3120 B) than 0.05
Bigestion, Inductively Coupled Plasma Not more
Lead meg/L <0.01
Method {3030 F, 3120 B) than 0,05

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

2 ﬂ‘swmﬁﬁmuﬂﬁum'sﬁau‘maammmﬂ atuyl 8 (w.a. 2537) aanmmﬁ".um'iuw5*1’1Wcufynd\uasmsazmmnaamwﬁ«rmaammwm
.7.2535 1384 ﬂ'mummmmuﬂmnwm'lmmaqmmnu mwmﬂmwmmuwﬂm N 111 mouf 16 ¢ asiufl 20 numwuﬁ 2537
(}Jammq 3)

¥ ﬁﬂﬁﬂmmnwﬁmugﬂwm CaC0s \iund 100 Tiadniusodng

* uarsvadauileguantauitensiuses 1ISO/EC 17025 veaslfjiinveaou

Reviewed signatory Approved signatory
e e e e e e e e
Reported results refer to submitted sample(s) onty. 1/1

Do not copy partial of this analysis report without official approval.
MEC-Fid-45 Rev.06 03-04-2566
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u3eh Tud ISuBitaso pousataur shiia
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

Address
Sampling By
Sample Type
Station

= - ) o T L. ¢ ' v
LU ?!Tu‘ﬂﬁiﬂ‘l.iﬂi ) Tﬂ*ﬂmsmﬁmmﬁuqma’mmimuﬂnuuaﬁiaam LWRERAIMNTILNDATN

Usemmuling?t 33651/16563
: i 7 ivalwa dnneuram fadeaduns

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

: pInEluaulssnaums (Workplace)

o é’ é a2
T USLIEUAUNT RN

Data Provided by Laboratory
Laboratory Code No. : M680218/11

Customer Code
Sampling Date

Sampling Method :
Report No.

Received Date

: M680218
: 28 November 2025

Personal pump

: M680218-02

: 2 December 2025

Analytical Date : 2 December 2025 - 7 January 2026 Report Date : 7 January 2026

Laboratory S St Analyticel Method Result Standard ¥

rameter ation alytical Me
Code No. {mg/m*) (mg/m?)
winuiufoRu
M680218/11 Respirable Dust B ,,“!‘] e NIQSH 0600, Gravimetric Method 0.667 5
VsSEIUMULMU DY
Note: ? UszmeaSahmIuasdunsoaussmy Bee dadrdammdsdiuvosanaaifunse Yssme wiufl 3 Goneu 2560 lusrfsomyunn
wiu! 134 maufiaw 198 4 wh 34
% \){,\'SU—;;E;::_\\
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 1711

Do net 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 : U3t giunijeuas $1ia lassmsmiioawsiugeanvnssusiafiuureaad ilagaamnssuioadng
Usgnulingit 33651716563

Address : Wil 7 dwalwa Sunausiam Smingiuns Customer Code  : M680218
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 28 November 2025
Sample Type : mydudendsdtuanuivinn (Workplace Noise Assessment) Sampling Method : Noise Dosimeter
Station : U3niuivhe Report No. - M680218-02
Data Provided by Laboratory
Laboratory Code No. : M680218/12 Received Date  : Z December 2025
Analytical Date : 2 December 2025 — 7 January 2026 Report Date : 7 January 2026
Laboratory Saroling locsf sampling Date | Sampling T Result
ampling Location ampling Date mpling Time
Code No. % Dose (%) | TWA (dB{A))
M680218/12 | wilnmuufuRnu vitnumimiio 28/11/2025 09.00-17.00 3.2 62.8
umsg P 100" 852

HIATTM ¢ Y american Conference of the Government Industrial Hygienists ; ACGIH {2006)
2 imsgimmssairnsus fadnsuneduasauseny Bse inpsgusedudodivenligndrldifuelesasssorammaiunlussas iy
18N 135 sauRLAY 19 4 (26 UNTIAN 2561) KaENZABIMIININY Bas Arumnasgulumsuins Jans waedufiunsdumiisende
ol uazanmnanieilummhoudofummday wasaing wesdes ne. 2559 (17 ganan 2559)

Reviewed signatory Approved signatory
e e B B T e e T R B e St
Reported results refer to submitted sample(s) only. 11

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

JIRANATEE ASSOCIATES CO.LTD,. ISO/IEC 17025:2017 Y. 3 L
NSC-TISI-TIS 17025 ~TIC] _ TIC
o NSC - TISI - TIS 17025
CALIBRATION 0367
Flow measurement laboratory
Colibration services department.
Certificate No. : COF-050-68 Page 1 0f 2 Pages
MEASUREMENT ITEM : Top Load Orifice Calibration procedure:
MANUFACTURER : TISCH The Orifice gos flow device was calibroted ogainst
MODEL/TYPE : TE-5025A Stondard Rotary Displacement Meter (Roots

Meter) Model G65/MC/W2-dp. The WI-CL-004

SERIAL NUMBER 1 2262 MM gL

ID NUMBER . was used as o calibration guideline.

CONDITION AS-RECEIVED : Used itern Traceability:

CUSTOMER : This certificate provides a traceabiiity of the
measurement  to  recognized the nationol
stondards, and to reaiization of the international
systern of units {SI) through the NIMT (Nationaf
Metrology Institute of Thoiland] via Certificate

RECENVED DATE : 24 Nov 2025 number: MW-0016-25,

MEASUREMENT DATE : 26 Nov 2025

ISSUE DATE : 27 Nov 2025 Uncertainty of Measurement:

The reported uncertginty of measurement is bosed

on the stondard uncertainty muftiphied by a

ENVIRONMENTAL CONDITIONS: a?ve.roge:j factor k=2, Which for o non:rfa.‘
Ambient condition in the faboratory are as follow: d’ﬂ"b”mf’ correspands to a coverage p robabfhty
. of opproximately 95%. The standard uncertainty

Tem[.?erature‘ ) $23.013.0 ¢ has been determined in accordance with the GUM

Eelitive Hu‘m|d|ty :55.04j15.0 %RH ‘Evaluation of meosurement data - Guide to the

Atmospheric Pressure 1101010 hPa expression of uncertainty in  megsurement’

CALIBRATION CONDITION:

Preconditioning : 24 hours at ambient conditions.

Measurement Condition : The average values during measurement are 23.5 "C and 57.7 %RH.

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

TABULATION OF RESULTS:
The table on next page give the measured values,

Calibrated by: NAC

O Mr. Sorawit Thachalad JTRANATEL ASSOCIATES Q0. v"_'m- Approved signatory: .....
1 Miss Jittraporn Lertsomphol

Calibration Department Managet

o= == =
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

JNNIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Callbration Numbaer COF-050-63

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid alr 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.

Tahle 1: The results of @ Standard calibration data

Flaw rate Pressure Temperature | Temperature Ap meter ap_Orifice Standard Flow [;]
Plate [Pal [Ta] (Tm] ¥
m?/min mmHg °C °C mmHg inH.0 mfemin

1 0.702 757973 23,38 274 56.313 1733 1320 0.653
2 1.002 757.977 23.17 22.67 01454 3.487 1371 0.926
3 1119 757.991 23.29 22.76 43.475 4.598 2148 1.060
4 1168 757.947 23.21 22.80 31.084 5.162 2.276 1125
5 1.414 757.972 2341 22.89 30499 7.624 2.765 1.363

Slope (m): 2.03246

Intercept (b): -0.00822

Correlation caefficient (r): 099987

Uncertalnty (A=2): 0.015 m?fmin

Table 2: The results of @ actual calibration data

Flaw rate Prassure Temperature | Temperature Ap _meter ap_Orifice Standard Flow [0g]
Plate [Pa] [Ta] [Tm] ¥
m*/min mmHg °C L o mmHg inH:0 m*/min

1 0.702 757973 23.33 22.74 56.313 1.738 0,825 0.651
2 i.002 757.977 2317 22.67 ©61.454 3487 1.168 0.922
3 1119 7521991 23.29 22.76 43.475 4,598 1.341 1,057
4 1.168 757.947 23.21 22.80 31.084 5.162 1421 1122
5 1.414 757.972 2341 22,89 30.499 7.624 1,727 1.360

Slope {m): 1.27301

Intercept {5): -0.00514

Correlation coefficient {7): 0.99987

Uncertalnty [k = 2]:

0.015  m*/min

***End of Certificate of Calibration***

NAC

JIRANATEE ASSOCIATES CO., 1T




NH.-@38.-Han, 17025

A-TISTR aaudinu ooa7

anniuidenamaniwazmalylaguialszmalng (39.)

wuwmmﬂ%m : ST120C0669E

zﬂ%mﬁammgmﬁﬂlﬁ ¢ 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T650001.,
6. Audio Analyzer Keithley 2015-P S/N 4106495,
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.
IBmsaeuiiou ; CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.
m‘%mﬁeﬁ"lﬁ’%’umiaanaﬁUuﬁmﬂ%eqﬁﬁmmsgmmmﬁmﬂﬁﬁﬁmsmm uma i uag
Siiomsnilnd Feoundu Weiszuumiteiassuihalsame ( SI Units ) Taorm lgaaaniuanasTnowsma
doyalumsaeuiouiiswaz@eanmuonaisuuy Tnomnnyinivenlufii198ed o
Al afivhns Saminig

U

JundwaSes : 2n.9.2568
4
f

S

ufigouney . 17n.9. 2568

Mueudmsfi  21-68/0455 fieinu o). 14/0768
=y
ENHHAMITWNSU
d.l oW o & oar d d ama A a o o oW
¥ououims  : uSHn lud @uiileT noudauaun na
4 5
og
= o W = ey = o = o =
qaOUNIUN : Aoulfidmamnasy e i was Sinmsading quinaaouuazinasine
UpugamunIsLINY 908 1C pungyyIn Sunodiss e damynsiliinig 10280

A & ={ o =4
nseNe N IMITeUMaY : anIzIadon :
szinn : Sound Calibrator gUUYN (23 +3)°C

- g L. L
dwin : Scarlet Tech AMIAUEIME (5019 %
HuY : ST-120 ANUAUVIINME : (101,325 + 1.500) kPa

f

o

wrnAuiussmivitlivalawisduiagnafinmagew/aeuiiay wionslisdvuamahy Fusnsd)
mahawanssuiusasillulsvan uaznsdacauionsimauidaimgunitearsisnedaddsuveygnduasdnwaidnesanging ..

FM.BLMTC.001 Rev.4

Aninanuivn dhiinnusiasfivenyg )
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A-TISTR f#OUEY 0037

anmiBssInemarssaswaluladuialsznalng (29.)

MUDUIMIN  21-68/0455 fian. Woull.  14/0768

anNy liuiueus INART Coverage Factor k M0 2 LaZsEAUAMMIF0IUN 95% Taotszinm
Nominal Output of Unit Under Test =94 dB re 20p1Pa at 1000 Hz
Acoustic Qutput in dB re 20uPa , Corrected to Reference Conditions : 101,325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
172 inch Bruel&Kjaer 4180 94.03 0.03 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.3 -0.7 + 1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.10 +0.60 +3.0%
HNIHIHG : L. Tutinsfuiey

v o 1 1 3 1 = .
2. ain 14 lHswAMANIAADIA calibrator pressure
3. 1938 14 L5 uAmANHAIN microphone volume

Junaewngy ;17 0.8, 2568 2 ﬁ

@ LY. w o4 da - 2 W Y w 'l
ywrAviusasaluiifiuaaweiudeduiinmessu/aeuisy wismslisiwiawinie Whudnsd)
mahseeuns/ufusesiivlasnnuasmfamevdomadmaunsdnlumsundseassusdoilfuoygaduaednuidnysongins .

FM.BLMTC.001 Rev.4

dninanilg FninrnAtosfidms Fninu
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G ER e

anniuddednenmanssazmalulagiuislszndlve (97)

AweudmIn  21-68/0455 ey, avy.  14/0768
Nominal Qutput of Unit Under Test =114 dB re 20p\Pa at 1000 Hz
Acoustic Output in dB re 20\Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 114.07 0.07 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type {Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.3 -0.7 £ 1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) %) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.22 +0.50 +3.0%
e ; 1. Tufiosdfudiey

2. M 3a 18 s uAwARRAIN calibrator pressure
1 ::‘l o 1 ] BJ'd'. = "
3. A3 1A D5 1A WATIDADIN microphone volume

b2 =1 3o
Haeumay : HIVIR ;.

SN

" : AR i
5 =y assy ﬁ 30 ﬁ a g a f
ﬂ@&ﬂ{]ﬂﬂﬂ'lﬁﬂ'lﬂ‘ig'lu IR %Ej NN NIDUNT

Sufiaouney : 17 fl.A. 2568 guinameuuazINSINY)
Fuiiean : 17 1. 2568 HINBAYE1IBY : 2011268070202534001 3/3
augasIBIUND

ew/lviusesatuiilinameiudogaiiwmeasu/asuiiou viansiiiisuayingi (udusinsd)
nﬂsﬁw’mmuuaflu%’usaaﬁiﬂiwmmasmsﬁ’ﬂzi"uw%am‘sﬁ'mamaehu'lﬂwﬂu.wém’aaﬂﬁ15mzﬁaalﬁ%’uaqsg‘mtflumua"nunié’nmmm}”iﬂmi n.

dminyulngj

FM.BLMTC.001 Rev.4
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AN CALIBRATION LABORATORY CO.LTD. 2 .

== ANAB
=7 AccreoiTes
s & R ISONECTT025 - R
DIMEN%&T;Q’:S‘?H‘:MWT
ACDM-2814
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE - 721A2501/721A3301
SERIAL NO. : UM11031/UM14539
CLID. NO. : 252501574
JOB CONTROL NO. : 250628075356
CALIBRATION SERVICE : E IN-LABORATORY I:l ON-SITE
o _
DATE OF RECEIVED : 28 June 2025 DATE OF ISSUED : 02 J lll}' 2025

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

Calibration Engineer

)

S
CALIERATION LABORATORY Lo,LTD

Approved By :
Authorized Signatory
02 July 2025

This Calibration Certificate documents the iraceability to national standards, which reatize the units of measurement according to the

International System of Units ( SI }

Certificate No, Q25075356
F3-011-05/12-23 page 1 of b

510
b

@clcealibration


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


CALIBRATION LABORATORY CO.LTD. &2

Sty
et

A

ARSI Nalinaal Accredhiation Aoard

)

il RN

e ACCREDITED
’14’4,; | [T
eus SR e
ISO/MES 17025
REPORT OF CALIBRATION
FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE 5 721A2501/721A3301
SERIAL NO. 3 UM11031/UM14539
DATE OF CALIBRATION : 30 June 2025
ENVIRONMENT CONDITIONS :
Temperature : @t °c Relative Humidity : (35 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISQ 16063-21 as calibration guideline.

The calibration was performed by using Digital Multimeter, Universal Counter, Accelerometer and Measuring

Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
1. Universal Counter, Hewlett Packard Model 5315A S/N. 2448A13042.

2. Digital Multimeter, Hewlett Packard Model 34401A S/N. 3146A75935.
3, Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2625 S/N. 397018, 2434988.

TRACEABILITY :

1. The measurements are traceable to International System of Units (S), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0006/25, Due Date 20 January 2026.

3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0143-24, Due Date 06 December 2023,

3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology {Thailand)
Certificate No. AV-0056-24, Due Date 14 December 2025,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor & = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluaied according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/62 M:2022)"

Certificate No. Q25075356
F3-011-05/12-23 page2of 3

Op-210]
=1
[=];

@clccalibration
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CALIBRATION LABORATORY C0.,LTD. %% arfam

AN
e e arearn -
/ =2 ANS! National Accreditation Board
- = ACCREDITELD
AN G ey
TR CALIBRATION AND
c I_c L DIMENSIONAL MEASURERENT

ACDM-2814

i

Accredited
ISO/IEC L7020

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

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

VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s) { frequency ) o {mm/s) (mm/s) (mm/s ) * (% ofrdg. )
10.00 160 Hz 10.000 9.865 +0.135 1.3
20.00 160 Hz 20.000 19.723 +0.277 1.0
30.00 160Hz peak 30.000 29.664 +0.336 0.9
40.00 160 Hz 40.000 39.502 +0,498 0.9
50.00 160 Hz 50,000 49.412 +0.588 0.9

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 2 of 68

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

### End of Certificate ###

Certificate No. Q25075356
F3-011-05/12-23 page 3 of 3

[=]

@clcealibration
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 THAI METEOROLOGICAL DEPARTMENT

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 12 March, 2025 Certification No. 126/25
Page : 1 of 2
Object : Wind speed and wind direction
Manufacturer : Sensor : NRG
Basic Datalogger : Symphonie
Type g Sensor : #40C Basic Datalogger : LR20
Serial No. : Sensor : 1795-00112864 Basic Datalogger : 309011957

Customer

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1012.1 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N..S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

———
-~ i S

JAPAN QUALITY ASSURANCE ORGANIZATION

/

-'. (A tit_l; grised Sggna@n ry) ’

Calibrated by :

for the Chitef | i |
% s {,‘, ARy { =& ;.

.\ N - N\ o “ ::__: / r._‘..“ y
Sy sl

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Certification No. 126/25

12 March, 2025 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure | Pressure | Correction | Velocity | Correction
m/sec inches | inches hPa hPa hPa m/sec m/sec
1.00 = 5 = - - 0.89 0.11
3.02 = - o - @ 3.11 -0.09
5.00 — 7 C - = 4.89 0.11
7.04 = % 5 - e 7.12 -0.08
9.02 E = 5 - S 8.90 0.12
11.01 < o = - & 11.12 -0.11
13.01 5 = = - - 12.90 0.11
15.01 = " = - - 15.13 -0.12
17.02 = 4 = - = 16.91 0.11
20.02 - = = . = 20.02 0.00

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270

Calibrated by :
Calibration & Tést Section) *
o C Ny e ¥ '.':.. ,
Meteorological Tnstruments Bureau
{ e\ BNy [y
. . /%

o f

Mechanical Engineer
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CALERATION AMD
DIMENSIONAL MEASUIREMEN

ACDM-2814

REDITED

2 CAOW
’("”rf, th \\\\\\\

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE

MANUFACTURER . SARTORIUS

MODEL / TYPE : AZ214

SERIAL NO. : 28092281]MEC-LABO1]

CLID. NO. : 362101621

JOB CONTROL NO. . 250703076873

CALIBRATION SERVICE . [Jin-LABORATORY I ON-SITE
CUSTOMER
DATE OF RECEIVED : 03 Jl.l]y 2025 DATE OF ISSUED : 22 Jl.l]y 2025

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

cavratedsy: [

Calibration Engineer

Approved By :

Authorized Signatory
22 July 2025

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

the International System of Units ( SI)

Certificate No. Q25076873
page 1 of 3

F3-011-05/12-23 -
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ACCREDITED
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Accredited
IS0 /TEC 17028
REPORT OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE ; AZ214
SERIAL NO. 3 28092281[MEC-LABO1]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION : 17 July 2025
ENVIRONMENT CONDITIONS :
. Temperature : 22 °C to 23 °C Relative Humidity : 51 % to 53 %

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

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

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

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

Certificate No. MM-0132-24, Due Date 30 August 2026.

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, Q25076873
F3-011-05/12-23 page2of 3 E i) E
™
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Accredited
ISO/IEC 17025

RRNA R

CALBRATION AND
CIMEMSIONAL MEASUREMENT

ACDM-2814

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

CALIB ION DAT
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 0.05 2,32
0.0010 0.06010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1001 +0.0001 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.08 2,00
10.0000 10.0000 10.0001 +0.0001 0.08 2,00
50.0000 50.0000 50.0000 0.0000 0.09 2,00
100.0000 100.0000 100.0001 +0.0001 0.12 2,00
150.0060 150.0000 150.0000 0.0000 0.24 2,00
200.0000 200.0000 200.0000 0.0000 0.24 2,00
2. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g}
200.0000 0.00007

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 | Position 3 | Position 4 | Position 5 Center Value(g)
50.0000 50.0000 49,9999 50.0001 50.0001 49,9999

ANS! Natigna] Accreditation Board
ACCREDI!TED

Note. The Scope of Accredited ANAB Certiticate No. ACUM-2%14 Version UL) Page 50 of 68

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

Certificate No. Q25076873
F3-011-05/12-23

### End of Certificate ###

page 3 of 3
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ACCREDITED
AT CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2B14

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. i 250703076874

CALIBRATION SERVICE : [J iN-LABORATORY E ON-SITE
CUSTOMER
DATE OF RECEIVED : 03 July 2025 DATE OF ISSUED : 22 July 2025

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

Calibrated By : I

Calibration Engineer

Approved By :

Authorized Signatory
22 July 2025

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. Q25076874

F3-011-05/12-23 page 1 of 3
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Accrodited ACDM-2814
REPORT OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL /TYPE - AB204-8
SERIAL NO. : 1123163290|MEC-LAB02]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION i 17 July 2025
ENVIRONMENT CONDITIONS :
Temperature : 22 °C to 23 °C ' Relative Humidity : 50 % to 53 %

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

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

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

TRACEABILITY :

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

Certificate No. MM-0132-24, Due Date 30 August 2026,

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 i Calibration {(EA-4/U2 M:2022)"

Certificate No. Q25076874

F3-011-05/12-23 page 2 of 3 E E
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CALIBRATION LABORATORY C0.LTD. 2. afam
= AWS1 Nationai Accreaiiation Board
c Lc DIMENSIO:EBm-E;BS;.rEMM

Accredited

ISO/IELC 17026
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 0.06 2,32
0.0010 0.0010 0.0011 +0.0001 0.08 2,06
0.0100 0.0100 0.0101 +0.0001 0.08 2,06
0.1000 0.1000 0.1001 +0.0001 0.08 2,06
1.0000 1.0000 1.0000 0.0000 0.08 2,06
5.0000 5.0000 5.0001 +0.0001 0.09 2,05
10.0000 10.0000 9.9999 -0.0001 0.09 2,00
50.0000 50.0000 49.9999 -0.0001 0.10 2,00
100.0000 100.0000 100.0001 +0.0001 0.12 2,00
150.0000 150.0000 150.0000 0.0000 0.24 2,00
200.0000 200.0000 199.9999 -0.0001 0.24 2,00
2. Repeatability of indications
Nominal Test Value ( g) Standard Deviation of Reading (g)
200.0000 0.00009
3. Effect of eccentric application of a load on the indication
D 3 1 4
2
Display Value (g ) Maximum Difference of
Nominal Test Value { g )
Position 1 | Position 2 | Position3 | Position4 | Position 5 Center Value (g)
50.0000 50.0001 49.9999 500000 | 49.9999 | 49.9998 0.0003
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 50 of 68
This report is valid for the above stated instrument/s only.
### End of Certificate #i#
Certificate No. Q25076874
' page 3 of 3

F3-011-05/12-23
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Certificate of Calibration

Certificate No. : 68-400524-1 Page : 10f2

Submitted by :

Equipment : Temperature controlled enclosure (Oven)
Manufacturer : Memmert Model : UF110
Range : N/A °C Resolution : 0.1 °C
Serial No. : B418.1125 ID No. : N/A
Environment : On site calibration was carried out at the Laboratory,

Mine Engineering Consultant Co., Ltd.

Ambient Temperature : (29.91032.0) °C
Relative Humidity : (54 to 61) %
Line Voltage : (220.0t0 228.0) V

Date of Received : 26 September 2025
Date of Calibration : 26 September 2025
Date of Issue : 26 September 2025
Calibrated by : Permpon Chanpu
Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

1D No. Cert, No, Due Date Traceability
400029 & 400032 68-400217-1 28 Oct 2025 National Institute of Metrology Thailand (NIMT)
Approved by :

Supervisor

The Uncertainties ave for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. m—‘ﬁ‘ E

AL-FR31-03


User
Rectangle

User
Rectangle

User
Rectangle


CAL

Calibratech Co.,Ltd.
7/106°7 Moo 2, Sukhiaprachasd 3 Rd.; Bangpood: Paklred, Nonthabur 11120
Tel{02) 964-6211 Fax{02) 964-5135; e-ttiail : enlibratech-cal@yahoo.coti, calibratech -eal@hotmall.com

Certificate of Calibration

Certificate No. :68-400524-1 Page : 2 0f 2

Without Adjustment
Good

Result of Calibration :
VUUC Condition As-Received :
Function : Temperature measurement

This instrumenl was setting air ventilation at position ¢ {close}

Inside of Chamber

1/ W =05 m
2 4 D =040 m
4 o ° H =048 m
1 3 3
Capacity = 0.11 m
09
H
Hf2 8
0 9
7
| Wi2
5c
v D2 5¢ D
L Front -
- W L
Test Setting Indicating
) Measured Temperature { * C} @ Sensor No, Uncertainty
Point | Temperature | Temperature
) o) (°C) 1 2 3 4 5 6 7 8 9 (x°C)
85.0 85.0 85.0 852 | 847 | 853 | 85.1 | 85.1 | 850 | 849 | 849 | 849 0.66
104.0 104.0 104.0 104.0] 103.4( 1043 104.1 | 104.2| 104.1] 104.0] 1039 104.1 0.70
180.0 180.0 180.0 181.0) 179.6( 182.0| 180.8( 181.0| 180.5]| 180.4 | 180.1( 180.6 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
°C) (°C) (°C) (°C) (°c) (°C)
85.0 85.0 85.0 0.4 0.2 0.9
104.0 104.0 104.0 0.7 0.2 1.2
180.0 180.0 180.0 1.5 0.2 2.6

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%

N&Fm-w

-olo -




CALIBRATION LABORATORY CO.,LTD. & ,.f

ANSt Hetionai Accreditation Board
ACCREDITED

s x/;:?\\‘;‘ QU 2 17525
(R CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE : pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE :  PH70D
SERIAL NO. . 983068/93X218814/93X052911[MEC-LABO6]
CLID. NO. ;372200480
JOB CONTROL NO. : 250703076876

CALIBRATION SERVICE : [J IN-LABORATORY M on-s1TE

o _

DATE OF RECEIVED : 03 July 2025 DATE OF ISSUED : 23 July 2025

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

o -

Calibration Engineer

Approved By :

Authotized Signatory
23 July 2025

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

e internuuunyl Sysiew of Unlis (31)

Certificate No, Q25076876

F3-011-05/12-23 pagel of 4
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CALIBRATION LABORATORY CO.LTD. &%, g

T —F A REDITE
le( //_/_\\\'—‘-\\\} cc =]
Dbt DIMENSIOMAL MEASUREMENT
ACDM-2814
REPORT OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECHINSTRUMENTS
MODEL / TYPE :  PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO6]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION : 17 July 2025
ENVIRONMENT CONDITIONS :
Temperatare : 23°C to 25°C Relative Humidity : 50% to 55%

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPCH-01 [ pH Meter ]. The calibration was performed by

direct measurement with Certified Reference Material (CRM).
This instrument was calibrated under procedure No. CLC-CPTH-03 [ Temperature ] based on ASTM E 644-04
as calibration guidelines. The calibration was performed by using Micro Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Ce., Ltd.

REFERENCE STANDARD USED :

1. pH Standard Solution, NIMT TRM CODE TRM-8-2002, TRM CODE TRM-8-2003, TRM CODE TRM-5-2007.
2, pH Standard Solution, Control Company Catalog Number 06664260,1 1754256, Lot Number CC787362.

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

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

5. IPRT, ASL Model T100-450-1D S/N. L1123A-1-5.

Certificate No. Q25076876
F3-011-05/12-23
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Doty CALIBRATION AND
Cl_c HEn DIMENSIONHAL MEASUREMENT
Accredited ACDM-2814

ISO/IRC 17028

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

Lot Number, 260124 , 080124 , 120124, Due Date 23 January 2026.

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 measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Lid.
Certificate No. Q24121000, Due Date 21 November 20235,

4. The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific
and Technological Research (TISTR). Certificate No, PSL-T 1043/67, Due Date 16 Qctober 2025.

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

Certificate No, TT-1023-25, Due Date 16 May 2026.

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. Q25076876

F3-011-05/12-23 page 3 of 4
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CALIBRATION LABORATORY CO.,LTD. &%, g

ACCRECITED

CLC i
Accredited ACOM-2814
1Is0/EC 17026
CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The table in the fotlowing gives the calibration results and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(PH) (pH) (mV) (pH) (X pH)
1.684 1.68 307 +0.004 0.010 2,00
4.003 4.01 177.2 -0.007 0.010 2,00
7.005 7.01 -2.1 -0.005 0.013 2,00
10.015 10.02 -169.0 -0.005 0.014 2,00

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 4 of 68

2, TEMPERATURE RESULT
Immersion depth (mm) | Actual Temperature ( °Cc) | DUC Reading ( °c) Correction { °C) | Uncertainty +( °C)
100 25.01 25.0 +0.01 0.14

Technical Note, Type of sensor : Thermistor

Probe &J 4 mm

Materials : Metal Sheath.

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

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 56 of 68

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

##ft End of Certificate #&#

Certiificate No. Q25076876

F3-011-05/12-23 page 4 of 4
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CALIBRATION 0454

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

This cerfificate is issued the units of

24 December 2024 measurement according to the Intemational
Systern of Units (Sl). it provides traceability

of measurement to international or national

Environment Condition standard or other recognized nationat
. . standard laboratories.

Temperature: 258 °C + 04 °C The measurement uncertainty stated is

s the expanded uncertainty which is obtained

Humidity: 49.8 %RH 34 %RH from the standard uncertainty multiplied by

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

The Method used determined in accordance with the Guide to
E ji f Uncertainty in Measu

In-house method, WI07, based on ASTM E 275-08 and oy ey TRy

ASTM E 387-04 These resulis may be affected by

deviations from specified conditions. The

Traceablllty 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,, L.

The standard for Wavelength Certificate No. 1086291 and 108692
The standard for Photometric Certificate No. 109010, 114655

>§€MH

ACIMET L0 LTD
vida owdwn dia

Person in charge Authorized signatory

FCO07-03: 30 MAY 2023


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


abIMET

Condition of reference standards Instruments / CRM:

Certificate No.: C07240190 Page 2 of 3

Instruments Set No. Certificate No. Due date
Holmium Oxide Glass Reference 121512 108691 25-Jan-25
Didymium Oxide Glass Reference 119722 108692 25-Jan-25
MNeutral Density Filter Reference 12276 109010, 114655 2-Feb-25
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
{nm) {nm) {nm) Measurement { £ nm)
417.67 417.9 -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
740.27 740.8 -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

FCO7-03: 30 MAY 2023
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Certificate No.: C07240190 Page 3 of 3
Callbration 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 1.059 -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

0.8615 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

580 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 0.0018 0.0045

635 nm 0.5370 0.538 -0.0010 0.0045
0.6862 0.685 0.0012 0.0045

0.9822 0.982 0.0002 0.0045

The End of Certificate

FC07-03: 30 MAY 2023
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Statements of conformity:

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

Refer to Certificate No.:  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 com parison of the
relevant measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrufe: [ 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.

O Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard band
(w=rlp.
i PFA - Probability of False Accept

>§lﬁ|ﬂ

LCIMETY CO.LTD
wEdn vrodwn dido

Authorized signatory

FC07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240190 Page; 2 of 3
Without Adjustment
Wavelsngth 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 (1) 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

546.1 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
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wnsadoudnma’ay Spectrophotometer

aafiluein: KSMT2403525

sflaa3asdiia; SPECTROPHOTOMETER i'u.: 723C wneRAia: 2041301043

w3790y ($u) As9da (A4)

24 Dec 2024 TEN5ASIATA 24 Dec 2024 WM
Und | Ladn@ tnd | ladnd

| 1. arwasysoalalos 2 |

0 2. audan (¥a9lafant, malu-uaniado) = 0

= 0 3. &wy iln - ila wrlay (On-Off Swicth) = O

O 4. 1luna (Keypad) O

(| 5. Miaa (Display, Screen Contrast) ]

O | 6. Frvyudanainugnaiu (Wavelength Control) | O -
= O 7. Arwmmiadu (Wavelength Check) O

0 0 8. uvavrufaus (UV < 3,000 hour) I 0 -
0 9.  uunavinflaugs (Visible < 5,000 hour) 0

@ O 10.  wavSavanusinatiae (Carousel Module) 0

Wonsu/aauuall ;

Service Engineer

FI07-01: D8 MAR 2023
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Perkin:=imer’
For the Better

Avio200
Preventive Maintenance Report

Instrument Serial No.: 079518071903

Date: 7-Aug-2025
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: PM Number:

079518071903

Customer Name

Teleph N C
(if applicable): elephone Number

Service Order
Number:

Service Engineer
Name:

W0-06815690

Date PM Performed:
(DD-MMM-YYYY)

Next PM Due Date: 7-Feb-2026

7-Aug-2025
(DD-MMM-YYYY)

Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.5 B January 2018 . @
Y Perkin
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

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

Additional Reagents and Standards Required for PM

Part Number

. : Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 62-162CRX1 Dec-2025
N9300221 Instrument Calibration-4 1 61-190CRY1 Aug-2025

(N9300221 diluted 100X)

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

Ask customer about unit’s performance since last visit.

Check incoming AC line voltage under load for proper levels and grounding.

Is the instrument operational?

2. Mechanical:

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

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

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

ter supply pressures.

Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

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

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

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

Perform preventative maintenance on the chiller as required. Make the customer aware of the importance

of maintaining the chiller fluid level and filter replacement.
Drain air compressor surge tank.
Clean exterior of instrument.

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 3 of 6




3. Electrical:

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

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

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

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

4. Optical:

Check the neon lamp for proper operation.

Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes HINo

B Perform the Initialize Optics routine from the Spectrometer Control window.

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

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

Check the shutter home sensor position.

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

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

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

Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: ClYes EINo
Radial Window Replaced: ClYes EINo

5. Post PM Performance Tests:
Perform View Align.

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

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

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




5.2 Precision:

Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.64 Passed
Mg 280.856 %RSD <1 % 0.47 Passed
Mg 285.207 %RSD <1 % 0.34 Passed
Ba 455.403 %RSD <1 % 0.76 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 5822.9 571869.2
Mn 257.610 Axial 1,000 ppb 14275.6 1258696.6
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 5822900 566046.3 10.28 <30 PPB Passed
Axial 14275600 1244421 11.47 <30 PPB Passed
6. Review:

Review with the customer PM work performed.

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

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 5 of 6




Additional Comments

Additional Comments Regarding the PM

Review

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

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

Review of Preventive Maintenance:

Date:
7-Aug-2025
(DD-MMM-YYYY)

Authorized PerkinElm

Date:
7-Aug-2025
(DD-MMM-YYYY)

Authorized Customer Repr:

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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' METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

1,
aTrescal company :“‘:\\\j/x\__:____{//l .

W

ANSI Nalisaal Accredifation Baard

i

Z-——~3 ACCREDITED
AN ——
L0 T L
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

[D. Number . DRY.CAL

Environmental Conditions

Ambient Temperature EN23EEE L2 °C Received Date : 03 Feb 2025
Relative Humidity : 50% Y15 % Calibration Date : 05Feb 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 ISC/IEC 17025:2017 in accordance with reference procedure, Standards used to perform
this calibration are certified by to NIST or equivalent, Naticnal 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 repreduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Jirasak Pumbut Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
aTrescal company \L\‘Q}* AIiAB
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Tt T ACCREDITED
Z S

“ b ~—— T ———

CALIBRATION AND
D ENSIONAL MEASUREMENT

Calibration Report

Certificate Number : SPR25020013-4 Page :2 of 3

1D LINE ; IEC17025

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
©|standard Flow Meter 520H 200353 LO-2507005/24 | 27 Jul 2025
& |Standard Air Flow Meter 250 SLPM 260529 L0-1508003/24 | 20 Aug 2095
Traceability

This certification is traceable to the Intermational System of Unit maintained at :
THC - Thai Heart Calibration Co.,Ltd.

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

S,

afrescal company S—~

RSV Ao at ACe o alon e
T ACCREDITED
g S
/,

af” .‘g“\\‘

R It f C | ] b t. fér'lr"l"\“\‘\ uumcsumB::EMMaﬂ
1D LIME : IEC17025
“ Certificate Number : SPR25020013-4 Page : 3 of 3
3 Function : Air Flow Measurement Unit : L/Min
f Calibration uuc Standard uuc K Factor Uncertainty
@, 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.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95 %
- End of Certificate —

SP-FM-04-15 Rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

aTrescal company

- -
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“ A3 CALRATION AHD
DIMEHELHAL MEASUREMENT

Certificate of Calibration

1D LINE; [EC17025

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

Equipment Name . Noise Dosimeter

Manufacturer . Scarlet tech

Model . ST-130

Serial Number D 2203000220

ID. Number : ND-5

Environmental Conditions

Ambient Temperaturs 1.23°CT 3¢ Received Date : 03 Feb 2025
Relative Humidity : 50% t15% Calibration Date . 04 Feb 2025
Location of Calibration : In-Lab Recommend Due Date : 04 Feb 2026
Calibration Procedure . SP-CPE-04-01 Date of Issue : 05 Feb 2025

Method of Calibration

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

requirement of ISC/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical 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 apgroval of SP Metrology

System (Thailand).

Calibrated by : _ Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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METROLOGY SYSTEM ( THAILAND ) ("().,Lr 'D.

mmurw g Board

/-*-\\ S ACCREDITED
N B e
[ Calibration Report
Certificate Number : SPR25020013-1 Page : 2 of 3
Reference Standards
w Equipment Name Model Serial No. Certificate No. | Due. Date
< Sound Level Calibrator ST-120 211203773 |EEL.BP. 140/0167| 26 Jan 2026

Traceability
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technclogical Research

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

R TP
SN

aTrescal company :‘M\\-__:/f/’;
S
Result of Calibration @
ID LINE : IEC17025
Certificate Number :  SPR25020013-1 Page : 3 of 3
Range : 94  to 114 dB Function : @1kHz
Select A Unit : d8
UUC Readin Error :
Standard : Uncertainty
Setting (£)
= Fast Slow Fast Slow
> 94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
= Select C Unit : dB
u UUC Readin Error
(=) Standard . Uncertainty
— Setting (%)
£ Fast Slow Fast Slow
94 94.0 94.0 0.0 0.0 0.15
' 114 113.9 113.9 ~0.1 ~0.1 0.15
Select Z Unit : dB
LUUC Readin Error
Standard P Uncertainty
Setting (%)
%-_-; Fast Slow Fast Slow
94 94.0 94.0 0.0 0.0 0.15
- 114 113.9 113.9 -0.1 -0.1 0.15
Note :

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0O
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1 Arsenic Digestion, Inductively Coupled Plasma Method™

2 Barium Digestion, Inductively Coupled Plasma Method™

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

4 Cadmium Digestion, Inductively Coupled Plasma Method®

5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method®

6 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, Chtoroform Extraction Method™
2) Distillation, Direct Photometric Method™

17 | Selenium Digestion, Inductively Coupled Plasma Method™

18 | Sulfide | lodometric Method™

19 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™
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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™

7 Chromium (1) 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™

12 Nickel Digestion, inductively Coupled Plasma Method™

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

14 | pH Electrometric Method™

15 Selenium Digestion, Inductively Coupled Plasma Method®

t6 | Silver Digestion, Inductively Coupled Plasma Method™

17 | Vanadium Digestion, Inductively Coupled Plasma Method™

18 Zinc Digestion, Inductively Coupled Plasma Method®

defnaniedaqilalduda d1uau 19 598015

gadufl asuaity 3Fasev
Antimony 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method'™"
2 Arsenic 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™*”
2) Digestion, Inductively Coupled Plasma Method®™”

dafqa..
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3

10

1

12

Barium

Beryllium

Cadmium

Chromium

Chromium {1I)

Chromium (V)
Cobalt

Copper

Lead

Molybdenum

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®47

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; Waste Extraction, Colorimetric
Method; Calculation Method!*"#!

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®47#

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 ™47

2) Digestion, Inductively Coupted Plasma Method™”!
1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method*47

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

2) Digestion, Inductivety Coupled Plasma Method™?

13 Nickel...
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13 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4™
2) Digestion, Inductively Coupled Plasma Method[s'n_
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!4”
2) Digestion, Inductively Coupled Plasma Method®”
17 Thaltium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™4”
2) Digestion, Inductively Coupled Plasma Method®™ "
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method!:7
2) Digestion, Inductively Coupled Plasma Method®™
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*”!
2) Digestion, Inductively Coupled Plasma Method™”!
fiu 97u9u 15 598115
freuil A15UANY ET Rl at
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 Digestion, Inductively Coupled Plasma Method®”

Chromium

-

7 Chromium (IlI)...
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7 Chromium () Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®57#)

8 Chromium (V1) | Alkaline Digestion, Colorimetric Mathod!®®

9 Lead Digestion, Inductively Coupled Plasma Method®”

10 | Manganese Digestion, Inductively Coupled Plasma Method™"

11 Nickel Digestion, Inductively Coupled Plasma Method™"

12 | Selenium Digestion, Inductively Coupled Plasma Method™”

13 Silver Digestion, Inductively Coupled Plasma Method®”!

14 | Vanadium Digestion, Inductively Coupled Plasma Method™”

1 Zinc Digestion, inductively Coupled Plasma Method®”

Na1581484

1. NSENTNGAAMNTIN. UTENIANTENTHEREMNTIL, WA, 2548, (51 mafdadwpaude
Fanilailfiudn snvRnangunn. 25 unsiau 2549, 1auil 123 reufiiy 114,

2. awnendennsaudwndeuwisUssmelng. giodiessidnde. fuiaded 4. ngammwe:
Souwfnishud, 2547,

3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
24" ad. 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 30508B, 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 Evatuation 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 9ﬁ2004.
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Form NSC/TIS| 2

Tufuseaatil 22180164
(Certificate No.} ™77

Tusus99sZUUY

(Certificate of Accreditation)

21A89UNANANNTUNTZTYTYYRNSUIATPINUVUIA WA, beEo

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

Qs =y s e
LAYITNMTANUNUNIATFIURNARAUNYATIUNTIY

(Secretary-General, Thai Industrial Standards Institute)

- w iy B
anlususasatuillv
(lssues this certificate to)
wesUfjuiinvadeuuiun luu Wuiidess roudaunun dain
(Testing laboratory, Mine Encineering Consultant Co. Ltd)

& =
U] g LaUNn
(Address)

Tasun135UTRIANEINISE

(Certificate of competence)

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

goivuailUnmenuaNNTaves vesuiinmsvadeuiazesfiRnisaouiiioy

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

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

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

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

sesavismsdinenasgundnfusigramnssy
UfjuRsgnisunu

5. a u ¢ e
NSENTRAAMNTTN E1NTIINATEUHEASUNIREIMNTTN A

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

= & a8 - =: L & @ w
uSv Ll WBudilese roudawaun 3100
(Mine Eneineering Consultant Co., Ltd.)

v lar o =
panluAaLaTuf 21 A9MaY WA. 2566

o e a we
YanaIuguaAnIg
(Laboratory Name}

ar <
WUIBLA TN TIIUTEIN
(Accreditation No.)

W
dUUN 03

THAILAND

-t ar l‘J e
29UN 17 meuned w.e. 2571

(lssue No.) {valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.EZ571 (2028))

. o aso o o 4 ] i
aaunmiasdjuiiins M as Ouanaowi  Odaasn Chadoud Ovangaaui
(Laboratory status} (Permanent) (Site) (Temporary) (Mobile) (Multisite)

A191nN1Inadau 518N1TNAFOUY FEnaday

(Field of Testing) (Pararneter)

(Test Method)

ANAWMINE DY
(Ervironment field)
1. s - Heavy Metals
(Water)

e Cadmium (Cd)

0.01 mg/L to 5 me/L
o Chromium (Cr)

0.01 meg/L to 5 me/L
e Copper (Cu)

0.10 me/L to 5 meg/L
e [ron (Fe)

0.01 meg/L to 5 meg/L
s Lead (Pb)

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

0.10 me/L to 5 me/L
o Nickel (N7

0.01 mg/L to 5 mg/L
e 7Zinc (Zn)

0.10 me/L to 5 mg/L

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3120 B, and part 3030 F

1
| |
1 |
| i
4/

NSENTHINAMNTIUAUNIULINTTIUNAR AN DRAMATTY
(Ministry of Industry, Thai Industrial Standards Institute}

e
wun 1/6

Y 03 1906
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(Scope of Accreditation for Testing)

eV :_-] vz LY I:i. =
auun 03 DANLVNMATUN 21 BIVNAN W.A. 2566
{Issue No.) (Valid from) (21 August B.E.2566 (2023))

DOIUR 17 mguneu wA. 2571
(Until) (17 May B.E.2571 (2028))

o o e ] 2 4 <
anunmianljiiins M ans Ouenastun  O%asn Chagiaun Owarganiun
(Laboratory status) {Permanent) (Site) {Temporary) (Mobile) (Multisite)

d1vnanaday TIHNTNARADU ﬁmma%

(Field of Testing) {Parameter) (Test Method)

A1213Wna8
(Environment fleld)

1. 11 (99) - Total Suspended Solids
Wil Gt 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 me/L

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

- Standard Methods for the
Exarmination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2500 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
Examnination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2340 C (

v

ﬂ'ﬁw'itl3acﬂamﬂﬁﬁ;}ﬁﬂﬁﬂ<.*“uummﬁﬁmwﬁmﬁmﬁqﬁmwﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
Wi 2/6
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{Scope of Accreditation for Testing)

adun 03 gonluRIusTuR 21 Ay w.e. 2566 fYTuN 17 weuniau W, 2571
{Issue No.) (vValid from) (21 Ausust B.E2566 (2023) (Until) (17 May B.E.2571 (2028))

w o ans < @ < < <
anunmwiesdjuinig M ams Ousnagun  O%asm W[ERRIY Clvaneanium
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite}

aAnsVedaY FEN1TVRES Toveaau

(Field of Testing) (Parameter)

(Test Methad)

% : &
@I Ina ey
(Environment field)

2. dnde - Heavy Metals

(Wastewater) e Cadmium (Cd)

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

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

0.10 me/L to 10 me/L
e [ead (Pb)

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

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

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

0.10 meg/L to 10 mg/L

- Chemical Oxygen Demand (CCD)
40 meg/L to 4 000 mg/L

- Standard Methods for the
Examination of Water and
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

nIENsHEREMNIINENINOUAITUNARALAaRATNTIY
(Ministry of Industry, Thai Industrial Standards Institute)

2
WU 3/6
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(Scope of Accreditation for Testing)
atuil 03 penlyirousiiuil 21 Goau we. 2566 Soiuil 17 wgunen w.e. 2571
(Issue No.) (Valid from) {21 Ausgust BE.2566 (2023)) {Untit) (17 May B.E.2571 (2028))
aounmnoslfiinns M ans Ouenaowin Ofaesm Ciaou Ovanganui
{Laboratory status) (Permanent) {Site) (Temporary) (Mobile) (Multisite)
dnnmIanadau FENFAdAaU Javindau
(Field of Testing) (Parameter) (Test Method)
andandon
{Environment field)
2. dude (o) - Total Suspended Solids - Standard Methods for the
Wastewater} (Count) 5.0 meg/L to 10 000 me/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 mg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 C
3. ‘57 LLa::ifWLﬁEJ - 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" B
L),
N

NTENTNYAATUNTTLA NN IUHERA MY BN AIMNTTN

(Ministry of Industry, Thai Industrial Standards Institute}

wiini 4/6
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Teandeadrvnazvavingluiusesiaslfudinig

- :I
auun 03

(lssue No.) (Valid from)

(5cope of Accreditation for Testing)

PENVFWATUN 21 BIAN WA, 2566

(21 August BE.2566 (2023))

THAILAND

P _
ONIUN 17 wenIaL W 2571
(Untit) (17 May B.E.2571 (2028)}

v = i o R 4 d o
anmunmuaslfiinns M ans Ousnaaun  Ovang Llinzaui Cvansaniun
(Laboratory status) {Permanent) (Site) (Ternporary) (Mobile} (Multisite)
A1UIANINAADY FIUNTNAADY Tovndau
(Field of Testing) (Parameter) (Test Method)

AAuIRAoN
(Environment field)
3. 141 uarinde (fa)

{Water and Wastewater) (Count.)

- Biochemical Oxygen Demand
(BOD) 1,000
2 mg/L to H98680 mg/L

- Chromium Hexavalent (Cr**)
0.10 mg/L to 100 me/L

- Sulfate (SO4)
5 me/L to 4-808-me/L
10wy L ~ 6000 g L

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

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

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

part 4500- SO4* E f"'

! Y

b

NIENTNYAAIMNTIUTNNIULN mﬁj;mmﬁﬁﬁ’mﬁqﬁmmiw

{Ministry of Industry, Thai Industrial Standards Institute)

‘L‘T'L“.l}’!‘l?ll 5/6
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Teasideng1vnazvavdteluiusamiaslfinnis
{(Scope of Accreditation for Testing)
J THAILAD

a4

03 oBNIARAUATUN 21 BaviAn W.A. 2566 S9IUN 17 Wewn1eY WA, 2571
(Issue No.) (valid from) (21 August B.E.2566 (2023)) (Unti) (17 May B.E.2571 (2028))

o a we o o = - -
anunvanjiins M os Ousnraaiun O Clwndoun Clvaneaniun
(Laboratory status) (Permanent) (Site) (Temporary} (Mobite) (Multisite)

AnuInsada FI8N1INAEDY Tenadau

(Field of Testing)

(Parameter) (Test Methad)

gnndsLIndau
(Environment field)

4, AU
{Soils)

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

- Heavy Metals
e Chromium (Cr)
10 me/kg sample to
100 me/kg sample
e Copper (Cu)
10 me/kg sample to
100 mg/kg sample
e Nickel (Ni)
10 meg/kg sample to
100 mg/ke sample
Zinc (Zn)
10 me/ke sample to

100 mg/kg sample

NTENTHAAAANTINA LN I TUNIATFIURER A9t RAVNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

w

MU 6/6
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