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usun T 18uSitedo noutalaun 9%
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3t awfiaae S Tnssnisinilasusiiugramnysuniifuyy iiteguamnssurieaii
Usemuinsti 32830/16159 Sawfuussmudigil 26987/15635

Address -y 5 dvarniion Suneasws Smdaias Customer Code  : M670147

Sampling By : Sarnpling Tearn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2024

Sample Type : mAluuTsEn 1ALy (Ambient) Sampling Method : High Volume Air Sampler
Station : hdnnulsslifuraslasims Report No. : M670147-02

(UTM 47Q 801862 E, 1918797 N.)

Data Provided by Laboratory

Laboratory Code No. : M670147/1 Received Date  : 11 March 2024
Analytical Date 1 11-21 March 2024 Report Date : 21 March 2024
Model of Equipment ; TISCH Model of Traceability : TE-50254/2262
Certified Date : 28 November 2023 Expiration Date : 27 November 2024
) ) Result Standard ¥
Parameter Sampling Date Analytical Method 3 A
{mg/m") (mg/m™
_ 07-08/03/2024 | USEPA 40 CFR 50, AppendixB |  0.115
Total Suspended Particulate (TSP} | 08-09/03/2024 US.EPA 40 CFR 50, Appendix 8 | 0130 | 0.330
09-10/03/2024 US.EPA 40 CFR 50, Appendix B 0.088
| 07-08/03/2024 | USEPAJO CFRS50, Appendix) | 0043
Particulate Matter (PM-10) 08-09/03/2024 US.EPA 40 CFR 50, Appendix J 0.053 0.120
09-10/03/2024 US.EPA 40 CFR 50, Appendlix J 0.034

Note: ! sznidnauznssunsanndesuviend odufl 24 (na. 2547) Bee fvumnasgiusanmennluussimalaeily
Ussmelusvfiaamguny iy 121 sevfiviy 104 1 Usenie o Sufl 9 Bovan wat. 2547
Total Suspended Particulate (TSP) : {uazessuvauaessu @iy 2¢ ks
Particulate Matter (PM-10) : duazeassumdnnii 10 luaseu 1wy 24 $3lus

Reviewed signatory Approved signatory
S |
Reported results refer to submitted samplels) only. 1/8

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¥w anfaiae $1in Tassnsimiioawsiugaanunssueiinfuyu \egeamnssurioasng
Ussnmulina®l 32830/16159 amdudssnmingii 26987/15635

Address vt 5 dwanntion Sunedeass Smiaay Customer Code  : M670147
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2024
Sample Type - gmaluusssneialy (Ambient) Sampling Method : High Volurme Air Sampler
Station : Tsadeuinuratios (UTM 47Q 800923 E, 1920534 N) Report No. : M670147-02
Data Provided by Laboratory
Laboratory Code No. : M670147/2 Received Date  : 11 March 2024
Analytical Date : 11-21 March 2024 Report Date : 21 March 2024
Modet of EQuipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date ; 28 Novernber 2023 Expiration Date : 27 November 2024
! ] ) Result Standard ¥ E
arameter Sampling Date Analytical Method 8 N
{me/m") {meg/m)
_07-08/03/2024 | USEPA40CFR S0, Appendix® | 0026
Totat Suspended Particutate (TSP) | 08-09/03/2024 | US.EPA 40 CFR 50, Appendix8 | 0019 | 0.330
09-10/03/2024 US.EPA 40 CFR 50, Appendix B 0.024
__07-08/03/2024 | VUSEPA4OCFRA0, AppendixJ | 0013
Particulate Matter (PM-10) | 08-09/03/2024 |  US.EPA 40 CFR 50, Appendix J 0.009 | 0120
09-10/03/2024 US.EPA 40 CFR 50, Appendix J 0.012

Note: " Usznidnmuznssumsdaadeuwisnd aduil 24 (. 2547) dee dmumnasgugumnenmaluussemalagialy
yszmaluseRagnuunsn du 121 souiits 104 1 Uszna a Uil 9 Aanen wa. 2547
Total Suspended Particulate (TSP) : ﬁ!uasaaaw’maausw wily 24 Hlus
Particulate Matter (PM-10) : shuataasvuadinia 10 luasau wady 24 49l

Reviewed signatory Approved signatory
s e S R S o e S e T e B T o T T P e T P RS L T L e e S s ML L A S B Tt B R e s A e
Reported results refer to submitted samplels) only. 2/6

Do not copy partial of this analysis report without official approval.
MEC-FIM-45 Rev.06 03-04-2566
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UsUN Tud 1ISUSIdedo roUBaIaUR DAG
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
- R o d -y 0oy 2k, ] A 1 o
Customer Name : U540 awﬁa’nl.aa Y1HM Iﬂien'ﬁmuaaLquqma’mmiwmquu LWE)QN?I'MﬂiS‘uﬂE)’ﬁﬁ'N
UsEmuingi 32830/16159 Sruiudseniutngi 26987/15635

Address ;Wi 5 shuamndles Sunefiaye Svinag Customer Code  : M670147
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2024
Sample Type - gmaluusssmasialy (Ambient) Sampling Method : High Volume Air Sampler
Station : TsaSeutumua s (UTM 47Q 802591 E, 1916793 N} Report No. : M670147-02
Data Provided by Laboratory
Laboratory Code No. : M670147/3 Received Date  : 11 March 2024
Analytical Date : 11-21 March 2024 Report Date : 21 March 2024
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 November 2023 Expiration Date : 27 Novernber 2024
Parameter Sampling Date Analytical Method et Standarg=
(meg/m?) (mg/m?°)
07-08/03/2024 | USEPA 40 CFR S0, Appendix B | 0039
Total Suspended Particulate (TSP) | 08-09/03/2024 US.EPA 40 CFR 50, Appendix B 0.034 0.330
| 09-10/03/202¢ | USEPA40 CFR50, AppendixB |  0.040
07-08/03/2024 | USEPA40 CFRSD, Appendix) | 0018
Particutate Matter (PM-10) | 08-09/03/2024 US.EPA 40 CFR 50, Appendix J 0.015 0,120
 09-10/03/2024 |  US.EPA 40 CFR 50, Appendix J 0017

Note: ! tszmaanenssmsiunedonuvissd atufl 24 (wa. 2507) Bos dmumnesgwmainmemmeluusssnalaeiily
Usemalurwhormgune 8 121 ssufiew 104 3 Usenie o uil 9 Bumman w.a, 2547
Total Suspended Particulate (TSP} : éuaransuyiuasyiy Wi 24 Hala
Particulate Matter (PM-10) : duatoasuumidnndt 10 lunseu tde 24 Falue

Reviewed signatory Approved signatory
i s o e e e s S e P g o e e Lt D S AR R S e i s B T T L e ey b e R e S D L
Reported results refer to submitted samplels) only. 3/6

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : u3¥w awfaniae $rin lasimawilowsiugramnsausiinfivlu iegaamnssunaasne
Usenulingi 32830716159 3wiuusenmulinghl 26987/15635

Address ;i 5 dhuanifos dunateasn Sodniae Customer Code  : M670147
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2024
Sample Type - mAluusIsmaiaty (Ambient) Sampling Method : High Volume Air Sampler
Station : fﬂ‘[uuﬂ%ﬁuw‘, (UTM 470 800454 E, 1919533 N.) Report No. : M670147-02
Data Provided by Laboratory
Laboratory Code No. : M670147/4 Received Date  : 11 March 2024
Analytical Date : 11-21 March 2024 Report Date : 21 March 2024
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 November 2023 Expiration Date : 27 November 2024
Parameter Sampling Date Analytical Method Gesuls Standand = I
{mg/m?) (mg/m?)
_ 07-08/03/2024 | USEPA O CFR50, AppendixB | = 0057
Total Suspended Particulate (TSP) 08-09/03/2024 US.EPA 40 CFR 50, Appendix B 0.033 0.330
| 09-10/03/2024 | USEPA40 CFRSC, Appendx B | 0040
_07-08/03/2024 | USEPA 4D CFRSO0, Appendix) | 0021
Particulate Matter (PM-10) 08-09/03/2024 US.EPA 49 CFR 50, Appendix J 0.013 0.120
| 09-10/03/2024 US.EPA 40 CFR 50, Appendix J 0017

Note: P yssmmrmsnssunsdanandesuviond adufl 24 e 2567) Fos dwusnmsgrnuameinaluusssmelagisly
Yssmalus1wieanpune 16y 121 aoufiry 104 ¢ Usenie a $uil 9 Aonmax n.e. 2547
Total Suspended Particulate (TSP) : Fuareaiuaiuasssm wae 24 Falus
Particulate Matter (PM-10) ; fuavaasruainntt 10 iasey 1afle 24 2l

Reviewed signatory Approved signatory
e e e PR s i S e e e e e et ]
Reported results refer to submitted sampleds) only. 4/6

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.Q6 03-04-2566
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usun Tud 1ISUSIGeSo PoUBEIOUN TIYa
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : Uty audlaas 9111 Iassnauilsausiugsanunssusiafiuyu Wegsamnssufoan
Usgnulingi 32830716159 Smfudsewmulngh 26987/15635

Address : it 5 dnuarntios Suneiazne Swminiay Customer Code  : M670147
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2024
Sample Type : AtuuTssnaaly (Ambient) Sampling Method : High Volume Air Sampler
Station - Jathlanuu (UTM 47Q 804161 E, 1919831 N.) Report No. : M670147-02
Data Provided by Laboratory
Laboratory Code No. : M670147/5 Received Date  : 11 March 2024
Analytical Date : 11-21 March 2024 Report Date : 21 March 2024
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 Novernber 2023 Expiration Date : 27 Novernber 2024
Parameter Sampling Date Analytical Method Result Stanidard ©
{me/m>) (mg/m?)
010802 2028 ol LSRR B0 CRR0; Bppenabel e e
Total Suspended Particulate (TSF) | 08-09/03/2024 |  USEPA 00 CFRS0, AppendixB | 0048 | 0330
09-10/03/2024 US.EPA 40 CFR 50, Appendix B 0.077
| 07-06/03/2024 US.EPA 40 CFR 50, AppendixJ | 0026
Particutate Matter (PM-10) 08-09/03/2024 US.EPA 40 CFR 50, Appendix J 0018 0.120
09-10/03/2024 |  US.EPA 40 CFR 50, Appendix J 0.030

Note: " Uszmanaiznsaunsdaniadenwisnd avuil 24 (we. 2567) Fos Amumnmsguemamemaluusssmelasily
Usvmaluswfisanaunsn iy 121 aeufiy 104 1 Usene o Suit 9 Sameu w. 2547
Total Suspended Particulate (TSP) : fuassaiutIuanyTIy 1ndy 24 $3lus
Particulate Matter (PM-10} : fuazassnunmidnnin 10 unsey 1o 24 $lu

Reviewed signatory Approved signatory
B e e e R e e o O e G e o e i S e o e W PP e S e R e |
Reported results refer to submitted samplels) only. 5/6

Do not copy partial of this analysis report without official approval
MEC-FM-45 Rev.06 (13-04-2566
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U Tul ISUdIGeSy Aousalaun 1IN0
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

Address
Sampling By
Sample Type
Station

: Ut avflaay e lassmailewsiivgraminssuviinfuyu toasavnssunesin

Ussmmutiasi 32830716159 Tauiutlseyndiagil 26987/15635

: vyfit 5 duannies dunatiasm favimas Customer Code  : M670147

: Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2024

- mAluussgneviaty (Ambient) Sampling Method : High Volume Air Sampler
: TsaSsudlanuln (UTM 47Q 804164 E, 1917553 N.) Report No. : M670147-02

Data Provided by Laboratory

Laboratory Code No. : M670147/6 Received Date  : 11 March 2024
Analytical Date : 11-21 March 2024 Report Date : 21 March 2024
Model of Equipment : TISH Model of Traceability ;: TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Result Standaid €
{mg/m*) {mg/m?
_07-08/03/2024 | USEPA 40 CFR 50, AppendixB | = 0.069
Total Suspended Particulate (TSP) 08-09/03/2024 US.EPA 40 CFR 50, Appendix 8 0048 0.330
09-10/03/2024 US.EPA 40 CFR 50, Appendix B 0.077
07-08/03/2024 US.EPA 80 CFR 50, Appendix J 0026
Particulate Matter (PM-10) 08-09/03/2024 US.EPA 40 CFR 50, Appendix ) 0.018 0.120
09-10/03/2024 LIS.EPA 40 CFR 50, Appendix J 0.030

Note: ! tssmansisnsmunmdwondemuviennd aduil 24 (e 2567) dos dvusnmsgusnmemeluystmeleevialy
Uszmialusiefanuny @ 121 asuilas 104 9 Uszmn w it 9 Bone wa, 2547 '
Total Suspended Particulate {TSP) : Huavaaiuriufeuyal wily 24 4l
Particulate Matter (PM-10) : djuazaassumidinati 10 Tuasou @io 24 Falua

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 6/
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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uSun Tud 1SudIteso rouBakaUr T
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

= R o_ ar =1 Ly - - o v & i
Customer Name  : US8% awfiaae 9iia lasintamiisausiugeamnssusiaiugu iegaatwnsiuneaine dssyudnsi

Address
Sampling By
Sample Type
Station

Data Provided by Laboratory
Laboratory Code No. : M670147/7- M670147/11

32830/16159 Taufudssnuling?t 26987/15635
: i 5 shuanntdes Funefiasns dwmiane

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

: ANUTIULES (Opacity)
-, 4’ e o
s USRIy

Customer Code

Sampling Date
Sampling Method :
Report No.

Received Date

: M670147

1 7 March 2024
Smoke Opacity Meter
: M670147-02

: 11 March 2024

Analytical Date : 11-21 March 2024 Report Date : 21 March 2024
Laboratory Area System Opacity ( %) Average | Standard”
Code No. monitoring | ControlDust | 1 | 2 | 3 | 4 | 5| 6 | 7T | 8| 9 |10| (%) (%)

= 5= P TUmARY/

M670147/7 | UTIERTUNY e 10{20206(10(00 |10 {10 |00{ 10|20 1.10 20

anlsan
uinanlil | emsiianay/

M&70147/8 - ] e 0010 ]10{10 10001010 |00 10 070 20

gy awsdin
viuhnld | owmsUanan/
M&70147/9 g o e 40 (203030302010 140| 20|20 2,60 20
W 2 awsgin
vinamsuns | 0esUnngu/
M670147/10 Y o ¥ 20130 (4040 30(40)|50)30|20]5.0 3.50 20
dudayua anseni
uiulang 2IRITUARRY/
M670147/11 = = Y 102010 | 001 10| 70|20({10| 10|00 1.60 20
ABRLE TN aAsen
Note: VUseniansemyrdineiandns inaluladuazdaunadon senmmarulunnas 55 u.ﬂ'a‘ﬂisiwﬁ'ngfﬁﬁfima?uuas%'nmqmmwﬁawsﬂé’auuﬁwﬁ

P 3 i . ' ' - ' al
w.A. 2535 1994 ﬂ']%ﬂuﬁl!.l‘]ﬂ‘ig']uﬁ?ﬂﬁl!n']‘iﬂﬁﬂtlﬁquﬂzﬂm %1“{7\1[“ um dayiiu U?zﬂﬂﬁlﬂi'wnﬂﬂ’lqwﬂﬂ’l Lay 114 a9uv 6 9

asiufl 21 unseu 2540

Reported results refer to submitted sample(s) only.

Reviewed signatory

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

Approved signatory
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MINE ENGINEERING CONSULTANT CO.,,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : U3t avdauas 91¥a Tasanmsinites LL‘i%"I‘l.l’E}ﬁ’lﬁ"Mﬂ‘ﬁimuﬂﬂuuu LWSQﬂﬁﬂﬁﬂ‘i‘iuﬂﬂﬁ‘i'N

ﬂi.,muumsvl 32830/16159 PufuUseyasi 26987/15635
Customer Code  : M670147

Address : mdw 5 fuaemipy duneisazy Swminay

Sampling By : Sampling Team of Mine Engineering Cansuitant Co,, Ltd. Sampling Date
Sample Type  : sduides (Sound Level)

Station - dninaulsalaifiuralasans Report No.

(UTM 47Q 801862 E, 1918797 N.)

Data Provided by Laboratory

Laboratory Code No. : M670147/12
Analytical Date : 11-21 March 2024

Model of Equipment : Scarlet Tech/ST-120

Reference of level {dB(A)): 94.0 dB/114.0 dB

Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB

Received Date
Report Date

: 7-10 March 2024

Sampling Method : Sound Level Meter

: M670147-02

: 11 March 2024
: 21 March 2024

Model of Traceability : ST120C0669E
Calibrated Date : 7 July 2023
Certificate No : 20230323)139

Equivalent Sound Pressure Level (dB(A))
Time 7-8 March 2024 8-9 March 2024 9-10 March 2024

Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leqg 24 hrs. Lmax
09.00-10.00 50.7 780 59.7 86.0 51.6 73.8
10.00-11.00 521 76.0 48.5 64.3 49.1 704
11.00-12.00 46.9 69.7 49.5 68.9 51.7 6.4
12.00-13.00 48.2 79.5 456 6d.6 49.6 80.2
13.00-14.00 48.0 78.1 478 68.8 50.8 823
14.00-15.00 48.5 69.5 50.1 72.6 48.2 66.8
15.00-16.00 53.1 78.2 50.4 74.2 532 80.7
16.00-17.00 69.0 99.6 53.6 7i.2 54.5 717
17.00-18.00 47.6 69.0 60.1 g81.1 51.7 69.2
18.00-19.00 44.8 63.0 504 76.7 46.3 68.2
19.00-20.00 46.1 66.5 45.7 80.3 434 64.0
20.00-21.00 40.4 60.8 45.1 65.2 46.9 79.6
21.00-22.00 39.0 62.6 39.9 66.1 384 524
22.00-23.00 39.0 585 40.0 50.9 40.9 63.7
23.00-00.00 38.6 49.9 395 5941 39.5 64.3
00.00-01.00 41.9 58.3 44.5 67.5 390 51.5
01.00-02.00 40.3 58.8 37.5 48.8 391 54.9
02.00-03.00 388 67.4 38.1 514 394 56.5
03.00-04.00 374 62.7 370 48.3 383 518
04.00-05.00 39.0 54.8 373 61.2 375 49.8
05.00-06.00 41.0 610 43.4 66.6 38.8 60.9
06.00-07.00 519 74.9 40.1 62.5 50.4 8§22
07.00-08.00 51.6 77.0 50.6 §0.1 459 65.5
08.00-09.00 524 72.6 51.2 76.5 62.7 884

Average 24 hrs. 55.9 - 51.2 - 51.6 -
Maximurm - 99.6 86.0 & 88.4
Stanclard"” 7.0 115 Q,—-——“--\ 70 0 1150 700 1150
Note: * UszmwmmenssunsAsindauuavif adud 15 (WQMMM'W%msvmmﬁmimmiﬂ
Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only.

Do niot copy partial of this analysis report without official approval.

MEC-FM-45 Rev.06 03-04-2566
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usuh Tud 1ISUBidesSe Aroudalaun Sria
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Custorner

=, o W = 1 - o 1
Customer Name : U3 anRanas 1 Tassmsimiioswifugravinsssmiafiuyy Weguamnisutioadns

Usemumsh 32830/16159 Jasfutsenudasi 26987/15635
Customer Code  : M670147

Address ;i 5 duanion sunatiar Swiaee

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type : 3¢duLde (Sound Level)

Station - Tsaeudurnidon (UTM 47Q 800923 E, 1920534 N.) Report No.

Data Provided by Laboratory

Laboratory Code No. : M670147/13
Analytical Date : 11-21 March 2024

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

Received Date
Report Date

: 7-10 March 2024

Sampling Method : Sound Level Meter

1 M670147-02

: 11 March 2024
+ 21 March 2024

Model of Traceability : ST120C0669E
Calibrated Date : 7 July 2023
Certificate No : 20230323)139

Equivalent Sound Pressure Level (dB(A))
Time 7-8 March 2024 8-9 March 2024 9-10 March 2024
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 47.2 g2.1 44.8 61.7 42.1 61.0
12.00-13.00 454 74.1 44.0 63.9 41.2 54.8
13.00-14.00 457 69.1 64.6 §8.8 41.7 56.2
14.00-15.00 62.3 914 48.0 67.2 41.7 65.2
15.00-16.00 61.8 84.6 52.3 5.7 414 54.8
16.00-17.00 46.4 71.9 638 107.4 51.7 73.5
17.00-18.00 54.2 76.1 58.2 98.9 50.1 734
18.00-19.00 45.0 576 55.7 78.0 47.2 571
19.00-20.00 44.5 50.2 43.5 55.6 475 53.0
20.00-21.00 435 521 43.0 55.4 47.5 54.3
21.00-22.00 44.0 52.0 45.4 66.8 46.0 57.7
22.00-23.00 434 56.0 55.1 79.9 45.8 62.5
23.00-00.00 434 54.6 41.2 53.9 44.8 62.6
00.00-01.00 427 54.5 414 58.5 45.0 63.5
01.00-02.00 422 55.0 42.1 553 44.4 60.0
02.00-03.00 43.2 531 41.7 50.6 44.0 60.4
03.00-04.00 43.5 61.7 419 577 64.6 88.7
04.00-05.00 42.9 52.7 4256 56.7 54.7 815
05.00-06.00 44.3 68.2 409 58.9 49.3 70.8
06.00-07.00 434 59.5 408 59.1 45.0 59.4
07.00-08.00 47.3 67.1 433 63.0 a6.7 63.5
08.00-09.00 43.5 64.5 426 65.2 48.6 58.5
09.00-10.00 453 68.6 38.6 59.8 46.4 711
10.00-11.00 455 68.6 416 56.7 473 67.9
Average 24 hrs, 52.3 = 54.8 E 52.4 “
Maximum - 914 - 107.4 - 88.7
Standard” 70.0 1150 70.0 1150 70.0 115.0
Note: U UssmAnmznssumsdeindouumise® atud 15 tna, 2560) Ges Amumnasgusziudsdasily

Reviewed signatory

Reported results refer to submitted samplels} only.

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

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

Approved signatory
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udun Tl 1SUBItese PouSaIaur T0
MINE ENGINEERING CONSULTANT CO.LTD.

Data Provided by Customer

ANALYSIS REPORT

Customer Name : U3W aufauay drfin Tessmawmiieswsiiugaavinsmuuiinfivyu \egnavnTurieadne
Uszyudngi 32830/16159 swmdudsennningil 26987/15635

Address : wyii 5 dwaenton Sunafav Swdaay Customer Code  : M670147

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2024
Sample Type - s3fuides (Sound Level) Sampling Method : Sound Level Meter
Station : TsaBeudhuvuasin (UTM 47Q 802591 E, 1916793 N Report No. : M670147-02

Data Provided by Laboratory

Laboratory Code No. : M670147/14
Analytical Date : 11-21 March 2024

Model of Equipment : Scarlet Tech/5T-120
Reference of level (dB(A)): 94.0 dB/114.0 dB
Measurement of Reading (dB(A)} : 93.96 dB/114.00 dB

Received Date
Report Date

: 11 March 2024
: 21 March 2024

Model of Traceability : ST120C0669E
Calibrated Date : 7 July 2023

Certificate No : 20230323J139

Equivalent Sound Pressure Level (dB(A))
Time 7-8 March 2024 8-9 March 2024 9-10 March 2024
Leg 24 hrs, Lmax Leqg 24 hrs, Lmax Leg24 hrs. |  Lmax
10.00-11.00 51.0 83.5 51.5 78.9 52.3 714
11.00-12.00 50.2 73.2 50.4 68.4 49.1 68.7
12.00-13.00 49.3 69.6 49.0 67.6 48.3 728
13.00-14.00 500 71.5 49.3 674 515 73.1
14.00-15.00 49.0 69.3 55.0 B5.3 52.5 69.1
15.00-16.00 51.3 721 52.0 814 52.8 674
16.00-17.00 64.3 36.2 53.4 75.5 51.8 78.7
17.00-18.00 50.9 727 50.0 716 53.2 79.9
18.00-19.00 49.2 70.4 50.3 74.0 51.0 73.2
19.06-20.00 47.7 66.0 51.5 69.5 48.9 72.3
20.00-21.00 47.4 69.4 505 67.0 a47.7 66.8
21.00-22.00 46.8 69.1 49.4 60.5 49.2 77.2
22.00-23.00 45.6 61.1 48.5 62.5 46.3 71.4
23.00-00.00 45.6 64.4 49.1 62.8 44.8 62.8
006.00-01.00 45.8 68.0 48.4 68.5 45.5 65.2
01.00-02.00 46.3 72.5 45.1 62.7 a47.2 69.2
02.00-03.00 44.9 58.3 47.0 717 44.6 63.3
03.00-04.00 45.5 65.2 46.7 73.6 477 719
04.00-05.00 a7.2 65.5 47.2 64.5 48.2 68.8
05.00-06.00 52.7 87.2 48.0 64.4 48.0 64.1
06.00-07.00 50.7 73.6 49.4 68.3 51.1 81.8
07.00-08.00 49.6 74.4 51.7 75.2 50.9 76.8
08.00-09.00 49.8 725 50.8 755 52.2 67.3
09.00-10.00 51.7 784 49.8 72.9 46.9 85.7
Average 24 hrs. 52.8 - 50.3 2 50.0 -
Maximum - 87.2 - 85.3 - 81.8
Standard” 70.0 115.0 70.0 1150 70.0 115.0
Note: ¥ UsynmAnmznssumsAunndouuiend aduil 15 e 2500 Bns swmouasgusydudodlasiialy
Reviewed signatory Approved signatory
Reported results refer to submitted sample{s) only. 3/6

Do not copy partial of this analysis report without official approval.
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usuh Tud 1ISudidaso rouBakaun 90
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Custormer

L= ") o wt - | ary i, = A + 3
Customer Name : uSew andaiay 9109 IﬂiqmswmaaLmuqmamnsimuwwu LHOQPAIMNTTUNDAINN
o é 1 - o ql
U5 IUURsY 32820/16159 5UAUYTEW LRGN 26987/15635

Address syt 5 swanlion Swnafazye finay Customer Code
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type : S¥AULdEY (Sound Level) Sampling Method
Station : Saluumduuy (UTM 47Q 800454 E, 1919533 N.) Report No.

Data Provided by Laboratory

Laboratory Code No. : M670147/15 Received Date
Analytical Date : 11-21 March 2024 Report Date

: M670147

1 7-10 March 2024

: Sound Level Meter
: M670147-02

: 11 March 2024
: 21 March 2024

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

Model of Traceability : ST120C0669E

Calibrated Date : 7

July 2023

Certificate No : 20230323J139

Equivalent Sound Pressure Level (dB(A))
Time 7-8 March 2024 8-9 March 2024 9-10 March 2024
Leq 24 hrs. Lmax Leg 24 hrs. Lrnax Leq 24 hrs. Lmnax
10.00-11.00 484 4.7 45.8 72.4 44.9 721
11.00-12.00 a1.7 75.7 43.4 68.2 46.7 76.3
12.00-13.00 45.3 1.0 43.2 713 44.5 74.2
13.00-14.00 46.4 67.8 444 68.3 44.9 0.5
14.00-15.00 46.3 716 61.9 85.6 43.8 64.9
15.00-16.00 46.7 67.6 510 79.6 437 67.8
16.00-17.00 46.6 68.1 44.3 68.1 d4.1 65.3
17.00-18.00 452 6.9 439 62.0 443 65.2
18.00-19.00 45.7 70.5 42.6 59.5 42.6 63.2
19.00-20.00 45.6 63.2 427 63.6 43.1 67.8
20.00-21.00 46.4 65.0 43.1 62.1 43.0 53.2
21.00-22.00 47.0 69.1 42.8 59.4 43.8 51.4
22.00-23.00 46.4 64.9 43.4 48.7 44.4 66.8
23.00-00.00 459 57.6 44.5 51.6 43.8 61.6
00.00-01.00 45.9 56.2 44.1 49.9 43.4 55.2
01.00-02.00 46.0 54.6 44.3 50.7 43.5 534
02.00-03.00 45.1 62.1 437 60.4 434 52.3
03.00-04.00 50.5 88.0 43.3 60.3 427 59.4
04.00-05.00 72.6 82.9 42.4 59.9 43.2 54.6
05.00-06.00 56.6 74.7 475 729 70.2 85.6
06.00-07.00 52.0 67.9 475 70.8 53.9 70.3
07.00-08.00 493 67.6 48.7 80.2 50.4 62.5
08.00-05.00 52.2 63.4 45.0 66.9 46.8 62.7
09.00-10.00 438.7 70.3 46.2 72.5 49.8 65.7
Average 24 hrs. 59.2 - 49.9 - 56.8 -
Maxirnurm - 88.0 - 85.6 - 85.6
Standard” T0.0 115.0 T0.0 1150 70,0 115.0
Note: " UsenAmaienssunsdsuindauuwiand adudl 15 (we. 2540) Bos fmumnasgiussiudedasiialy

Reviewed signatory

Reported results refer to subrnitted sample(s} only.

Approved signatory

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

MEC-FM-45 Rev,06 03-04-2566
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usuh Tud 1ISuSitiaso rouBalaun i
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Custorner Name  : V38 awfanias 91 Tassnsinfioausfiugaamassundnfiugy Wogmamnssurieaing
Ussnmuling®l 32830/16159 sauiudseyulngi 26987/15635

Address : it 5 daentios Sunafazne Swinee Customer Code  : M670147
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2024
Sample Type - seeudes (Sound Level) Sampling Method : Sound Level Meter
Station s Jadlanuu (UTM 47Q 804161 E, 1919831 N.) Report No. : M6T0147-02
Data Provided by Laboratory
Laboratory Code No. : M670147/16 Received Date  : 11 March 2024
Analytical Date : 11-21 March 2024 Report Date : 21 March 2024
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability ; ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323)139
Equivalent Sound Pressure Level (dB(A)) |
Time 7-8 March 2024 8-9 March 2024 9-10 March 2024
Leq 24 hrs. Lrax Leq 24 hrs. Lmax Leq 24 hrs, Lmax
10.00-11.00 51.2 79.5 49.8 66.2 52.2 72.5
11.00-12.00 47.2 67.7 530 795 50.1 714
12.00-13.00 484 79.6 555 80.2 51.2 754
13.00-14.00 50.3 783 49.5 715 49.5 720
14.00-15.00 58.1 89.7 58.8 836 56.3 78.0
15.00-16.00 68.6 857 50.3 718 50.9 69.9
16.00-17.00 50.3 69.4 50.6 73.5 50.2 68.6
17.00-18.00 534 ii2 54.2 7.8 53.1 80.4
18.00-19.00 47.4 61.8 49.1 53.7 50.9 535
19.00-20.00 46.9 53.6 49.2 69.7 50.8 61.7
20.00-21.00 47.5 59.5 49.8 60.6 50.3 55.8
21.00-22.00 46.3 60.6 49.5 69.3 499 67.0
2200-23.00 45.9 60.1 47.6 524 494 59.8
23.00-00.00 45.5 64.9 47.5 70.5 48.7 59.5
00.00-01.00 45.9 63.8 46.9 53.6 49.1 54.6
01.00-02.00 46.3 59.7 a6.7 53.7 49.3 65.9
02.00-03.00 46.5 534 47.9 727 49.9 718
03.00-04.00 47.5 66.5 59.3 84.3 51.9 68.8
04.00-05.00 59.7 86.1 52.9 72.5 52.9 74.7
05.00-06.00 533 1.8 514 70.9 50.9 73.2
06.00-07.00 53.2 78.6 51.5 734 53.2 73.0
07.00-08.00 50.0 75.4 49.2 68.8 50.9 76.2
08.00-09.00 53.0 82.1 513 79.5 47.0 68.3
09.00-10.00 52.8 79.6 52.0 77.9 48.1 714
Average 24 hrs, 56.6 - 52.5 - 51.2 -
Maximum - 89.7 - 84.3 - 80.4
Standard” 70.0 115.0 70.0 115.0 70,0 1150
Note: P Ussmanmenssumidandouusisud adud 15 (na. Wmmmﬁmizﬁmﬁaﬂmﬁﬂﬂ
Reviewed signatory Approved signatory
e e L e e e e e )
Reported results refer to submitted sample(s) only. 5/6

Do not copy partial of this analysis report without official approval.
MECFM-45 Rev.06 03-04-2566
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usun Tud 1IBUSIdeSS AouBaNOUR Tna
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : U38W andanas $1ia Tassnmawiiousivgramnssusiiafiuy thegaamnsuniaadng
Usgnuding? 32830716159 Tmfiudsznilingi 26987/15635

Address : il 5 dhuarntien SunaSiarw Tmiaiae Customer Code  : M670147
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 7-10 March 2024
Sample Type : szAuides (Sound Level) Sampling Method : Sound Level Meter
Station : Wnadeudnulanuen (UTM 47Q 804164 E, 1917553 N.) Report No. : M670147-02
Data Provided by Laboratory
Laboratory Code No. : M670147/17 Received Date  : 1t March 2024
Analytical Date : 11-21 March 2024 Report Date : 21 March 2024
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability ; ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323139
Equivalent Sound Pressure Level (dB(A))
Time 7-8 March 2024 8-9 March 2024 9-10 March 2024
Leqg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 41.6 723 45.3 62.2 65.5 9.6
12.00-13.00 45.6 89.7 50.3 75.2 60.5 68.4
13.00-14.00 43.4 69.2 479 70.5 54.G 71.5
14.00-15.00 46.9 71.0 48.8 73.2 48.5 4.6
15.00-16.00 59.7 86.6 47.3 73.2 44.3 63.7
16.00-17.00 55.2 76.9 49.5 74.0 44.5 65.5
17.00-18.00 48.6 813 55.7 85.2 47.3 713
18.00-19.00 42.9 65.4 48.7 71.3 45.7 69.6
19.00-20.00 44.2 68.5 53.9 89.0 48.2 75.1
20.00-21.00 38.2 59.6 46.3 65.8 55.9 8.3
21.00-22.00 39.1 62.8 48.0 76.9 441 62.7
22.00-23.00 q1.7 57.3 45.0 59.5 42.9 64.8
23.00-00.00 416 57.1 449 57.0 43.0 65.8
00.00-01.00 40.9 57.1 46.7 70.3 46.0 59.5
01.00-02.00 37.8 58.6 45.1 577 44.8 59.7
02.00-03.00 378 58.0 44.6 570 454 58.0
03.00-04.00 38.9 57.9 44.6 55.6 44.7 55.9
04.00-05.00 41.2 59.1 44.4 56.0 439 67.0
05.00-06.00 A49.6 70.1 44.4 59.2 47.2 67.1
06.00-07.00 518 85.8 45.4 58.1 4.1 55.0
07.00-08.00 51.6 776 500 67.9 454 59.7
08.00-0%.00 49.2 68.8 524 73.3 513 68.9
09.00-10.00 ad.6 68.0 573 aa.1 49.7 723
10.00-11.00 42.1 61.8 60.1 82.3 518 758
Average 24 hrs, 494 - 514 - 54.2 -
Maximum - 86.6 - 89.0 = 84.3
Standard” 70.0 115.0 70.0 115.0 700 115.0
Note: " uszmennznssumsawndenuviend atudl 15 tna. 2500-Sesdavumnasguseduidedaeialy
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 6/6

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

ANALYSIS REPORT

Data Provided by Custormer
Customer Name

1oy

: U3 avdanae 91iR lessnmawmilowsfugnavnssuetinfiugy ognavinssunoaiie

Usemudasit 32830/16159 smfutlszwmutasil 26987/15635

Address : it 5 Fvaentles dunetaems Smiman

Sampling By : Sampling Teamn of Mine Engineering Consultant Co,, Lid.
Sample Type - duaziteu (Vibration)

Station

(UTM 470 802624 E, 1918053 N.)

Data Provided by Laboratory

Analytical Date

74 yd -
. thudeusegvdailndiigrénuiians uaanidudlawadlasints Report No.

Customer Code
Sampling Date
Sampling Method

: M670147

: 7 March 2024

: Vibration Recorder
1 M670147-02

Laboratory Code No. : M670147/18 Received Date : 11 March 2024
: 11-21 March 2024 Report Date : 21 March 2024
Parameter Result
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 ; paJL) <0.500
Standard”
Peak Particle Velocity (mm/sec) - = =
Peak Displacement (mm) - - -

= - : v o e ar . - @ A a
Note : n ‘lJ‘isn’lﬁﬂ‘is‘l’!‘i’Nﬂi‘l’m'II'l‘.iﬁi'Sll‘lI"lﬁU.ﬁSﬁil.l‘JﬁﬁElll (IR ] ﬂ"I‘I'I‘llﬂu1ﬁi§1muquwnukﬁmu&3m‘mﬂhﬂsLﬂﬂumnmm'lwm‘mﬂu
- - . el .
ﬂ“u"ﬂuﬁwﬂﬂﬂﬁlul\uﬂm ey 122 ﬂﬂ‘uﬁ 125 4 asiuii 29 funan 2548

N/A wunsila Frequency < 1 Hz, Velodity <0.130 mm/sec wag Displacement < 0 mm

vatszdawiion 16.15 1.

Reviewed signatory

Approved signatory

Reported results refer to submitted sample(s) only.

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

MEC-FM-15 Rev.06 03-04-2566
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u3dh Tud 1IBuDitaSo rouBalaud Thia
MINE ENGINEERING CONSULTANT GO..LTD.

ANALYSIS
N:SC-TISI—TIS 1%025 R E P O RT

Testing 0623

Data Provided by Customer
Customner Name  : u3sm anfanas i lassnsvilesusiugramnisuviafuyu degaamnssunaaing
Ussniudngii 32830/16159 saudsvmudingi 26987/15635

Address s it 5 shuaniias Sunefiarwe Jarimay Report No. : M670147
Sarpling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date . 10 March 2024
Sample Type : "3’1 (Water) Sampling Method : Grab Sampling
Station : dhnfuudnaesuth (Sump) smellasinns Report No. : M670147-02

(UTM 47Q 802433 E, 1918627 N.)

Data Provided by Laboratory

Laboratory Code No. : M670147/19 Received Date  : 11 March 2024
Sample Appearance : 1a fiagnou Lifindu Analytical Date  : 11-21 March 2024
Report Date : 21 March 2024
Parameters Units Analytical Methods o Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) 8.0 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 C {2540 D) <5.0 -
Total Dissolved Solids mg/L Dried at 180 °C {2540 C) 600 -
Total Hardness me/L as CaCO, | EDTA Titrimetric Method (2340 C) 390 -
Turbidity* NTU Nephetlometric Method {2130 B) <1.0 -
Sulfate me/L Turbidimetric Method {4500~ SO,* E} 360.3 -
Digestion, Inductively Coupled Plasma Not more
Arsenic® meg/L <0.01
Methad (3030 F, 3120 B) than 0.01
Digesticn, Inductively Coupled Plasma Not more
Cadmiumy* mg/L <0.002 2
Methad (3030 F, 3120 B) than 0.05
Total | " Digestion, Ilnductively Coupled Plasma 0.01
otal iron m . -
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B) than 0.05

Note: U Standard Methods for the Examination of Water and Wastewater. 23'/ ed. APHA, AWWA, WEF, 2017. _

2 YsgmaaniznssunsAandenuviend adudi 8 (wa. 2537) sensnueailunszswdyddudiuuarinnaunmianedouusist @
WA.2535 (399 fmumnssgnauaniluwdaiiiiu fRusilusvfisanune wd 111 aeuil 16 « asiuil 24 quanius 2537
(Uszanii 3)

3 thililaunseinaluguoss Cacos uni 100 Sadnusiofes

* ﬂamfmﬁaauﬁaéuamaui’mmﬁusm ISC/IEC 17025 govviseu fudnsvnaeu

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) onty. 1/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usun Tud BudiCaso Aousalaur o
MINE ENGINEERING CONSULTANT CO,LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer

Customer Name

Address
Sampling By
Sample Type
Station

: U avdanay 91t Tassnnswilaawsiiugaatvinssuaiinfiuyu thegeenvnssuneaing

Ussmutnsi 32830716159 afutsvmuling? 26987/15635

: vyl 5 shuasnley Swaetiays dminae

: Sampling Team of Mine Engineering Consultant Co., Ltd.
. 1h (Water)
 dhinRudnasedhua

Report No. : M670147
Sampling Date  : 10 March 2024
Sampling Method : Grab Sampling

Report No. : M670147-01

(UTM 47Q 802951 E, 1918373 N.)

Data Provided by Laboratory

Laboratory Code No. : M670147/20

Received Date

: 11 March 2024

Sample Appearance : wdasla ﬂm’,naua‘lf’m'la 1aifinu Analytical Date  : 11-21 March 2024
Report Date : 21 March 2024
Parameters Units Analytical Methods " Results Standard ?
pH @ 25 °C = Electrometric Method (4500-H* B) 84 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C {2540 D) <5.0 -
Total Dissolved Solids meg/L Dried at 180 °C {2540 O) 280 -
Total Hardness me/L as CaCOs | EDTA Titrimetric Method (2340 C) 166 -
Turbidity™ NTU Nephelometric Method {2130 B) <1.0 -
Sulfate mg/L Turbidimetric Method (4500- SO4% E) 272 -
. Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L <0.01
Method (3030 F, 3120 B) than 0.01
Digestion, Inductively Coupled Plasma Not more
Cadmium* mg/L s VEY ° <0.002 3
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma
Total fron meg/L 0.03 -
Method (3030 F, 3120 B)
Digestion, Inductively Coupted Plasma Not more
Lead mg/L s ¥ SO <0.01
Method {3030 F, 3120 B) than 0.05

Note:

Y Standard Methods for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017,

2 U‘:"'mﬂﬂm~nsmmsasu.maauummm avuf 8 (w fl. 2537) aanmum1a:°luw1~‘s1'uumrgmaua" uu.awsnmﬂmmwﬁeumaauummn
2535 1504 ﬂmuﬁmm'ﬁwﬁmmwm'tuwaammﬂu AAuflusufiaanpunet 1Ba 111 noudl 16 ¢ asduil 24 nuanius 2537

(Usvm'mq 3)

3 uwum‘mnsvmq‘lu‘sﬂmm CaCO;s fiund 100 TinfinTusating
x 71erm‘i$1ﬂaawaauamaw1umsi'u-iaq ISOAEC 17025 yanipaufidnimaaau

Reviewed signatory

Approved signatory

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

Data Provided by Customer
Customer Name

Address : Wit 5 duanies Suneteazwe Sminiay Report No.
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type ] 13'"1 {Water) Sampling Methed :
Station - Usuiaathunueawiy (UTM 47Q 802655 E, 1917044 N.)  Report No.

Data Provided by Laboratory
Laboratory Code No. : M670147/21

NSC-TISI-TIS 17025
Testing 0623

Received Date

ANALYSIS

REPORT

U3 avfanas Sin Tasamsmileansiugramnsausliafiufu egramnssunaaing
Uszudisit 32830/16159 saufuusemuing?t 26987/15635

: M670147

: 10 March 2024

Grab Sampling

: M670147-02

: 11 March 2024

Sample Appearance : l fnzneu laliindu Analytical Date  : 11-21 March 2024
Report Date : 21 March 2024
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate i Maximum
Criteria Criteria
pH @ 25 °C Electrometric Method (4500-K" B) 7.9 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C {2540 D) <5.0 - -
Not more
Total Dissolved Soli me/L Dried at 180 °C {2540 C 444 1,200
ve ids &/ ried at 180 °C{ ) HF600
. . Not more
Total Hardness me/L as CaC0, | EDTA Titrimetric Method (2340 C} 401 500
than 300
Turbidity* NTU Nephetometric Method (2130 B) <10 5 20
Not more
Sulfate mg/L Turbidimetric Method (4500- SO4% E 109.1 250
Y ¢ urbidme ( s 18 than 200
Digestion, Inductively Coupled Plasma Not
Arsenic* me/L <0.01 0.05
4 Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupted Plasma Not
Cadmium me/L <0.01 0.01
v Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupted Plasma Not more
Total iron me/L 0.02 1.0
4 Method (3030 F, 3120 B) than 0.5
Digestion, inductively Coupled Plasma Not
Lead mg/L s SN COUP <0.01 0.05
Method (3030 F, 3120 B) Detected

Note: P Standard Methods for the Bxamination of Water and Wastewater. 23'9 ed, APHA, AWWA, WEF, 2017,

2 Jsemenienyminenisssunisasiuondan Goe hvusmaninariuaznesnrlumsinmsdmiunlatudwmeaguas
mﬁilmﬁ'u'lm%gaﬁumﬁamﬂuﬂv 7. 2551 Fmuilusafiagiyune i 125 soufiveiy 85 1 asiufi 21 ngenAs 2551
* srnvedsuiiaguenteudienisiuses ISOAEC 17025 wamianfiRnsvadou

Reviewed signatory

Reported results refer to submitted samplels) onty.
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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udUh Tud BUdIGesY AoUBAIOUN Thria
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS
NSC—TISI-TI; 17025 R E PO RT

Testing 0623

Data Provided by Customer
Customer Name : U3¥ amflaiae $1¥a Tasamsmilossiugaamnssualiaduu ihegramnssuraadng
Useyuilnsi 32830/16159 Saufdudsemudnei 26987/15635

Address :myii 5 duaention dunsTavns Jminae Report No. : M670147
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 10 March 2024
Sample Type : 1.'{1 (Water) Sampling Method : Grab Sampling
Station : vedanansalmelufiuiiasins Report No. : M670147-02

(UTM 47Q 802223 E, 1918017 N.)

Data Provided by Laboratory

Laboratory Code No. : M670147/22 Received Date  : 11 March 2024
Sample Appearance : Ta Tinvnay luifindu Analytical Date  : 11-21 March 2024
Report Date : 21 March 2024
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method {4500-H" B} 7.7 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - =
Not more
Total Dissolved Solids me/L Dried at 180 *C (2540 Q) 542 1,200
than 600
. ) Not more
Total Hardness me/L as CaCO, | EDTA Titrimetric Method (2340 C) 282 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
Not more
Sulfat me/L Turbidi ic Method (4500- SOF E 173.8 250
ulfate g/ urbidimetric ( i E) than 200
Digestion, Inductively Coupled Plasma Not
Arsenic* me/L <0.01 0.05
4 Method {3030 F, 3120 B) Detected
. Digestion, Inductively Coupled Plasma Not
Cadmium me/L <0.01 0.01
4 Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L 0.04 1.0
4 Method (3030 F, 3120 B) than 0.5
Digestion, Inductively Coupled Plasma Not
Lead L <0.01 0.05
mg/ Method (3030 F, 3120 B) Detected

Note: " Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 Jsrmnzevvinnsesunatasianedon dee dvusvdnnasiiaznesmslumadnmedwiunstesfusumsisugoey
autoriludedunadeuduie wa. 2551 Ffuiflusivieguuunw W 125 noufiay 85 ¢ astudl 21 wquaiay 2551
* '3'1ammaaauﬁaguamwmsmismaa 1SO/IEC 1702548 M

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s} only. 4/4
De 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
: uTEM avRatay e lassmaulawsiugsawnsiuelinfiuyy ageavnisunoain
Usemutngfi 32830/16159 Smifudsendnsii 26987/15635

Customer Name

Address
Sampling By
Sample Type
Station

;i 5 dvanntes SuneTasns Tminey Customer Code
: Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date

; mAlugonuUsenauns (Workplace)
ary -!’ o a
- U3nauiinem

Data Provided by Laboratory
Laboratory Code No. : M670147/23- M670147/24

Sampling Method :
Report No.

Received Date

: M670147
: 7 March 2024

Personal pump

: M670147-02

: 11 March 2024

Analytical Date : 11-21 March 2024 Report Date : 21 March 2024
=asoratony Parameter Station Analytical Method Result Siandard
i alytical Metho
Code No. (mg/m?) {meg/m?*
Wiinau i
M&70147/23 Respirable Dust B > = NIOSH 0600, Gravimetric Method 2.667 5
ULIUPU WMDY
W
Me70147/24 Respirable Dust 5 . NIOSH 0600, Gravimetric Method 1.296 5
Uitmilsaluii

Note:  Ussmriafnisuazdiminwusenu Bos Fadrianmudniunasanaiifunmo Usvnn audull 3 Bones 2560 Turwfargunn
| =
Wil 134 aufien 198 9 wi 34

Reviewed signatory

Reported results refer to submitted sample(s) only.

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

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

Approved signatory
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uSun Tud 1IBUSITESY AoUBAaIaUN Ti0
MIME ENGINEERING COMSULTANT CO.,LTD.

ANALYSIS REPORT

‘Data Provided by Custorner
Customer Name  : U3 avidaniae 91 Tnssnaniiowsfiugaamnssualinfiuu Wegrenmnisurieatns
Ussnmnldniii 32830/16159 sutuusemuldngil 26987/15635

Address ;i 5 dwanioe Sunetasne Smdaag Customer Code  : M670147
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 7 March 2024
Sample Type  : msdudandesluanuiiviaems (Workplace Noise Assessment) Sampling Method : Noise Dosimeter
Station  Uinosuiiieny Report No. - M670147-02

Data Provided by Laboratory

Laboratory Code No. : M670147/25 - M670147/26 : 11 March 2024

Received Date

Analytical Date : 11-21 March 2024 Report Date : 21 March 2024
Laboratory ) ) Sampling Sampling Result
Sampling Location
Code No. Date Time % Dose (%) | TWA (dB(A))
M670147/25 | wilhvuufiinuuinamiiwmiion 07/03/2024 09.00-17.00 23.2 789
M670147/26 | wilnenwjuRauuinalasiitu 07/03/2024 09.00-17.00 24.1 79.5
T TR 100" 85?

HWATE ¢ U American Conference of the Govemment Industrlal Hygienists ; ACGIH (2006)
2 Jmsgmatssnansuaiainisuasfuasaiuseny Fa wnnsgnseiudedeeibigninddsueisnasassoznmnisienuwsasy
1 135 auilAY 19 3 (26 LATIAN 2561) WarngNTEVTRLEIY 389 Armsuimsgrulunisuins $ans wasdlunsduaraaen iy
onfeutle uasanwwedarluniienadodusandon wasats wasdios wa. 2559 (17 ArAY 2559)

Reviewed signatory Approved signatory
e e e e e S e e e

Reported results refer to submitted samplefs) only. 11
Da not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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NAC

JIRANATEE ASSOCIATES CO.LLTD.

Certificate No. : COF-017-66

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

10 NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
150/1EC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement labhoratory
Calibration services department.

\\\II[I!’,

ALY ?f,/

N

I
’/ ‘s
™

e

72,70
1,4”'” I At

SN

)

N
’
!,;_J

NSC-TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice

: TISCH

: TE-5025A

12262

: Used item

: Mine Engineering Consultant Co., Ltd.

2/114, 3/115 5P City Rangsitklong 1,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat, Thanyaburi,
Pathum Thani 12130 Thaifand.

117 Nov 2023
: 24 Nov 2023
1 28 Nov 2023

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

123.0x3.0 °C
:55.0£15.0 %RH
11010+ 10 hPa

: 24 hours at ambient conditions.
: The average values during measurement are 24.6 °C and 60.8 %RH.

NOTED: The certificate Is valid only ta the item calibrated on date and place of calibration,

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

O Mr. Sorawit Thachalad
& Miss littraporn Lertsomphol

AC

'_ ITRAMATEL ASSOCIATES OO, LTH,

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Stondard Rotary Displacement Meter (Roots
Meter) Model GBE/IMC/W2-dp. The WI-CL-004
was used a5 o colibrotion guideline.

Traceability:

This certificate provides a tiraceability of the
measurement to recognized the national
standards, and to realization of the Internationol
systern of units {SI) through the NIMT {(Nationol
Metrology institute of Thailand) via Certificate
number: MW-0063-23.

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 895%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement doto - Guide to the
expression of uncertainty in measurement’

Approved signatory: ...

Calibration Department Manager

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

IN WRITING FROM THE LABORATORY
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JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number COF-017-66

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 airwas used as a
medium in the system. The standard conditicns are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressire respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature | Temperature aAp_meter Ap_Orifice Standard Flow [¢:]
Plate [Pa) [Ta] [Tm] Y
m*/min mmHg °c °C mmHg inH,0 m/min

1 0.698 759.890 24.66 23.94 55.477 1.718 1312 0.650
2 1.004 759.879 24.57 24.01 61.424 3.472 1.864 0.926
3 1119 759.882 24.31 23.73 43,189 4.553 2.136 1.060
4 1.168 759.943 24.01 23.46 31,071 5.141 2.271 1.126
5 1.424 759.971 24.06 23.55 30.843 7.706 2.780 1373

Slope (m): 2.02970

Intercept (b): -0.01132

Correfation coefficient (+): 0.99980

Uncertainty {i—2): 0015  m’/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [04)
Plate [Pa) [Tal [Tm] ¥
w’/min mmHg *’c °c mmHg inH0 m’/min

1 0.698 759.890 24.66 23.94 55.477 1,718 0.821 0.649
2 1.004 759.879 24.57 24.01 61.424 3.472 1.166 0.924
3 1119 759.882 24.31 23,73 43.189 4,553 1.335 1.057
4 1,168 759.943 24,01 23.46 31071 5.141 1.418 1.122
5 1424 759.971 24.06 23.55 30.843 7.706 1.736 1.368

Slope {m}: 1.27130

Intercept {b): -0.00709

Correlation coefficient (r): 0.99979

Uncertainty (% = 2); 0.015  m’/min

***gnd of Certificate of Calibration***

ot

*

- NAC

J

| JIRANATEE ASSOCIATES CO..LTD. |
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Acouslic Laboratory
MNhailand

Certificate of Calibration

Certificate No.: C2203-0102

Order No: 2203040

Customer;

Date of Calibration: 2023-03-22

Date of issue: 2023-03-23
Instrument Calibrated: Sound Calibrator
Manufacturer: Quest

‘I'ype: CA-12B

Serial no: U2040047

Calibration and verification performed:
The performed tests refer to the sections 5.2, 5.3 and 5.5 in IEC 60942 (2003): Electro-acoustics - Sound

Calibrators, The calibrator has been tested as described in Annex B of the sume standard.

Preconditioning:

The equipment was preconditioned for more than 12 hours at the specified calibration temperature and
humidity,

Instruments and Program:

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

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

Traceability

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

Reference microphone: NCL, Norway

Voltage: TPA, Thailand

Frequency: TPA, Thailand

Puge 1 of 2
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Acoustic Laboratory
Thailand

Certificate No.: C2203-0102

Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.43 kPa 23.0°C 50 %RH
Measurement conditions: 100.67+ 0.01 kPa 214=1.1°C 58.9+2.2 %RH

1. Sound pressure level

Specified sound | Measured sound | Deviated value Uncertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2 (dB)
Reference microphone 40AU S/N 309231
110.00 | 108.0 | -2.0 | +0.1 | +0.75
2. Frequency
Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) IEC60942:2003
(Hz) (Hz) Class 2 (%)
Reference microphone 40AU S/N 309231
1000.00at 110dB | 999.42 | 0.06 [ + 0.1 | +2.0
3. Total distortion
Specified sound . " i Tolerance limit
pressure level Measureg /I;IS(OI‘I:IOII U“c:‘;t :)unty IEC60942:2003
(dB) » ¢ Class 2 (%)
Reference microphone 40AU S/N 309231
110.0 [ 0.80 l +0.3 | +4.0

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

Calibrated By: .... e Checked By:

Date of calibration + 2023-03-22
Date of issue : 2023-03-23

Page 2 of 2
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Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20230323J139
Name of Product Sound Calibrator
Type ST-120
Serial Number ST120C0669E
Specification Class 1
Date 2023/07/07
Tested by
1. Outside : QK
2. Sound Pressure Level : 93.96 dB ; 114.00 dB
1000.24 Hz

3. Frequency :
4, Distortion :

Environment conditions :

Air temperature :
Relative humidity
Static pressure :

11 % ;1.2 %

20 °C
50 %
101.8 kPa
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Calibration Certificate

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

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

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

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

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

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

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

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

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

Calibrated By: _

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

@
[

022 Xmark Corporation. |nstantel and Instantel logo are trademarks of Xmark Corporation or its affiliates. 71405201 Rev 21


User
Rectangle


Microphone

20

Amplitude Frequency Response of UL6740

Amplitude [N
ISEE Limits o™

0.0

Ll

S

N

-4.0

i/

N\

Gain (d€]}

-6.0

/

80

/

-10.0

/

0.500

¥ UL

1.000

[ l L]

10.000
Frequency (Hz)

" 100,000

'513.000



Microphone Stand Assembly part No. 72046001)

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

Number of Sections Asssembled Height

+ 3 Sections 33.25" (84.46 cm),

+ 2 Sections 22.25” (56.52 cm)

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

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

Package Contents
Microphone Stand Assembly Part No. 720A6001

Tools and Materials Required

+ Microphone Stand Assembly, Part No. 72046001,

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

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

» Rubber mallet, as required.

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

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

Installation

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

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

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

4, Install the microphone into the clip.

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

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

e

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

Z Instantel

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



| Warranty

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

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

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

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

9BO-720008-000 Rev 01 - Product Speciications are Subjaet bo Change

I I

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

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



User
Rectangle


CALIBRATION LABORATORY CO.LTD. & A,ﬁm

’
/e

4, <<\
;f’ ; fg‘ ‘\\

ANSI Netjonal Acvieditalion. Board

'*;/”"_/—-—-\\_“'“\ ACCREDITED
C L c “ 1 ;m\\\\“ —cﬁmn—
Accredited ARNRRTS
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER 3 SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281 MEC-LABO1]
CLID. NO. : 362101621
JOB CONTROL NO. C 230712075998
CUSTOMER
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 AllgllSt 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( SI)
Certificate No. Q23075998

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

@clecalibration
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CALIBRATION LABORATORY Co.,LTD. ﬂ%//m A,jm

1a0/mm 1708 o
REPORT OF CALIBRATION
FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ7214
SERIAL NO. : 28092281[MEC-LABO1]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

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

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

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

Certificate No. Q23075998

F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CoO.,LTD. ﬂ%@ ArfAB

S e
1~ - ACCREDITED
N
A e —EENEEEE
/. .-,;”h‘\.\\‘ CALIBRATION AND

C Lc DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

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

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

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00006

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

CLC

Accredited
ISO/IEC 17025

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

CALIBRATION DATA

m ANS! Wational Accraditation Board

WMy
SO,
= \___/ A
e ]

N

— /_--——--,_\
= ACCREDITED
Ny e
Gl AN
Lirly 1 CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2814

3 1 4
[]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 49.9999 49.9997 49.9999 50.0000 49.9997 0.0002
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23075998
F3-011-04/01-12 page 4 of 4
L
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C Lc HIR DIMENSIONAL MEASUREMENT

Accredited ACDM-2814

ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LABO02]
CLID. NO. : 362101622
JOB CONTROL NO. : 230712075999
CUSTOMER
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 31 July 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
31 July 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( SI')
Certificate No. Q23075999

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

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

B P
REPORT OF CALIBRATION
FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LABO02]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q23075999

F3-011-04/01-12 page 2 of 4
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“hyj | e CALIBRATION AND
c Lc Hiv DIMENSIONAL MEASUREMENT
ACOM-2814

Accredited
ISO/IEC 17025

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

CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)
10.0000 10.0000 9.9999 -0.0001 - -
20.0000 20.0000 19.9997 -0.0003 - -
50.0000 50.0000 49.9993 -0.0007 - -
100.0000 100.0000 99.9989 -0.0011 - -
200.0000 199.9997 199.9982 -0.0015 . -

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)
Unload 0.0000 0.0000 0.0000 0.03 2,28
0.0010 0.0010 0.0010 0.0000 0.06 2,00
0.0100 0.0100 0.0100 0.0000 0.06 2,00
0.1000 0.1000 0.1000 0.0000 0.06 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0000 0.0000 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 149.9999 149.9999 0.0000 0.24 2,00
200.0000 199.9997 199.9997 0.0000 0.24 2,00

3. Repeatability of indications

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

200.0000 0.00004

Certificate No. Q23075999

F3-011-04/01-12 page 3 of 4
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DIMENSIONAL MEASUREMENT

Accredited ACDM-2814

ISO/IEC 17025

CALIBRATION DATA
4. 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 50.0000 50.0000 50.0000 0.0001

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

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

### End of Certificate ###

Certificate No. Q23075999
F3-011-04/01-12 page 4 of 4
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ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE : UF110

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

JOB CONTROL NO. : 230712076000

CUSTOMER

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

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

Calibrated By :

Calibration Engineer

Approved By :
Authorized Signatory
02 August 2023

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

the International System of Units ( SI )

Certificate No. Q23076000

F3-011-04/01-12 page 1 of 4
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REPORT OF CALIBRATION
FOR
NOMENCLATURE : OVEN
MANUFACTURER : MEMMERT
MODEL / TYPE : UF110
SERIAL NO. :  B418.1125[MEC-LABO05]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION : 25 July 2023
ENVIRONMENT CONDITIONS :
Temperature : 27 °C to 28 °C Relative Humidity : 52% to 53 %

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

Certificate No. Q23065867, Due Date 22 June 2024.

UNCERTAINTY :

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

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

Certificate No. Q23076000

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

DIMENSIONAL MEASUREMENT
ACDM-2814

CLC

Accredited
ISO/IEC 17025

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

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

measuring oven.

CALIBRATION DATA
1. OVEN PERFORMANCE
DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °c ) Indicating ( °c ) ( °c ) ( °c ) Variation ( °c )
85.0 85.0 0.50 0.26 1.30
104.0 104.0 0.61 0.11 1.03
180.0 180.0 1.04 0.13 1.90
Certificate No. Q23076000
F3-011-04/01-12 page 3 of 4
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CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( °c )@Probe No.9 is Ref. Uncertainty Coverage
+(°0) factor k
Setting ( °c ) | Indicating ( °c 1 2 3 4 5 6 7 8 9
85.0 85.0 85.09 | 85.44 | 85.15| 85.34 [ 85.12 | 85.13 | 84.65 | 85.36 | 85.08 0.39 2,00
104.0 104.0 104.08[104.32(104.19{104.42(104.11]104.16]103.55]104.27| 104.08 0.45 2,00
180.0 180.0 180.34[181.19(180.60( 181.00{ 180.23[ 180.47| 179.46]181.10/180.21 0.49 2,00

Technical Note : W= 56 cm, D =40 cm, H =48 cm.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54
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This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q23076000
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CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE 9 pH METER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE g PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO06]
CLID. NO. : 372200480
JOB CONTROL NO. : 230725081582
CUSTOMER
DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q23081582

F3-011-04/01-12 page 1 of 4
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REPORT OF CALIBRATION
FOR

NOMENCLATURE :  pHMETER
MANUFACTURER . EUTECH INSTRUMENTS
MODEL / TYPE : PHT00
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABOG]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION ~ : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 24°C to 25°C Relative Humidity : 48% to 52%

PROCEDURE USED :

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. pH Standard Solution, NIMT TRM CODE TRM-S-2002 , TRM CODE TRM-S-2003 , TRM CODE TRM-S-2007.
2. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC757348.

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

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

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

Certificate No. Q23081582

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

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

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

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

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

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

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

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

Certificate No. Q22130793, Due Date 05 January 2024.

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

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

UNCERTAINTY :

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

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

Certificate No. Q23081582

F3-011-04/01-12 page 3 of 4 E E
k

@clecalibration


User
Rectangle


CALIBRATION LABORATORY CO.,L1D. i%m A,,im

T~ ACCREDITED
g
“ ——
/’!,ﬂﬁ\\\‘\ CALIBRATION AND
c l_c tln DIMENSIONAL MEASUREMENT
Accredited AT
ISO/IEC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (£ pH)
1.682 1.68 280 +0.002 0.015 2,07
4.003 4.00 150.0 +0.003 0.010 2,00
7.000 7.00 -25.3 0.000 0.013 2,00
10.003 10.01 -193.2 -0.007 0.016 2,05

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

2. TEMPERATURE RESULT [ THERMISTOR |

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

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q23081582
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE t DIGITAL THERMOHYGRO METER
MANUFACTURER ; PRO'S KIT
MODEL / TYPE : NT-311
SERIAL NO., 1 100801173[MEC-LAB0S]
CLID. NO. - 231600882
JOB CONTROL NO. : 230717077714
CUSTOMER
DATE OF RECEIVED : 17 July 2023 DATE OF ISSUED : 20 July 2023

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

Calibrated By :
Calibration Engineer

Approved By :
Authorized Signatory
20 July 2023

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

International System of Units ( S1)

Certificate No, Q23077714
F3-011-04/01-12 page 1 of 3
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REPORT OF CALIBRATION
FOR
NOMENCLATURE i DIGITAL THERMOHYGRO METER
MANUFACTURER : PRO'S KIT
MODEL / TYPE £ NT-311
SERIAL NO. - 100801173[MEC-LAROS]
DATE OF CALIBRATION - 18 July 2023
ENVIRONMENT CONDITIONS :
Temperature : 23 + 2) °c Relative Humidity : {35 + 10) %RH

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

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

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master 8/N. 36131.
Temperature & Humidity Chamber, PGC Model 9141-5114 8/N.0802282.

TRACEABILITY :
The measurements are traceable to International System of Units (SI) , through Thunder Scientific Corporation.

Certificate No. 21028, Due Date 09 December 2023.

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

Certificate No. Q23077714
F3-011-04/01-12 . page 2 of 3
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the

measuring digital thermohygro meter.

CALIBRATION DATA
1. CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°c) (°c) +(°c)
250 25.01 249 +0.11 0.27

2. CORRECTION OF HUMIDITY

STD Temperature STD Reading DUC Reading Cotrection Uncertainty
(°¢) (%RH) (%RH) { %RH ) T (%RH)
25 500 47 +3.0 0.8

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 49 of 54

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

## End of Certilicate #5

Certificate No. Q23077714
F3-011-04/01-12
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Certificate No. C07240005

Calibration Certificate

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

Customer

Calibration Place

Calibration Date

This certificate is issued the unils of
13 January 2024 measurement according to the International
System of Units (SI). It provides traceability
of measurement to international or national

Environment Condition standard or other recognized national
standard laboratories,

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

fa the expanded uncertainty which is obtained

Humidity: 50 %RH £ 15 %RH from the standard uncertainty mulliplied 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
Expression of Uncertainty in Measurement

In-house method, WI07, based on ASTM E 275-08 and UMD, 4
ASTM E 387-04 These results may be affected by
devlations from specified conditions. The
Tl'aceabﬂlty 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., Ltd.

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

>§Iﬁlﬂ

SCIMET €O . LTD
wivn mwedion dwla

Person in charge Authorized signatory

FCO7-03: 30 MAY 2023
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aGIMET

Certificate No.: C07240005 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Caorrection Uncertainty of
{nm) (nm}) {nm) Measurement ( £ nm)

417.67 417.9 -0.23 0.14
440.74 440.9 -0.16 0.14
448.99 448.6 0.39 0.14
472.22 472.3 -0.08 0.14
513.70 513.7 0.00 0.14
537.49 537.5 -0.01 0.14
574.60 574.6 0.00 0.14
641.76 641.9 -0.14 0.14
6384.63 684.8 -0.17 0.14
740.27 740.4 -0.13 0.14
748.28 748.5 -0.22 0.14
807.16 807.4 -0.24 0.14
8§79.70 879.9 -0.20 0.14

FCO7-03: 30 MAY 2023
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Certificate No.: C07240005 Page 3 of 3
Calibration Resulits:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) {Abs) (Abs) Measurement( + Abs)

0.0000 0.000 0.0000 0.0045

0.2373 0.237 0.0003 0.0045

420 nm 0.5617 0.563 -0.0013 0.0045
0.7392 0.738 0.0012 0.0045

1.0650 1.057 -0.0020 0.0045

0.0000 0.000 0.0000 0.0045

0.2335 0.234 -0.0005 0.0045

440 nm 0.5513 0.553 -0.0017 0.0045
0.7230 0.722 0.0010 0.0045

1.0324 1.035 -0.0028 0.0045

0.0000 0.000 0.0000 0.0045

0.2126 0.213 -0.0004 0.0045

485 nm 0.5036 0.506 -0.0024 0.0045
0.6735 0.673 0.0005 0.0000

0.9815 0.564 -0.0025 0.0045

0.0000 0.000 0.0000 0.0045

0.2201 0.220 0.0001 0.0045

546.1 nm 0.5176 0.519 -0.0014 0.0045
0.6930 0.692 0.0010 0.0045

0.9908 0.991 -0.0002 0.0045

0.0000 0.000 0.0000 0.0045

0.2443 0.244 0.0003 0.0045

590 nm 0.5530 0.554 -0.0010 0.0045
0.7196 0.718 0.0016 0.0045

1.0301 1.029 0.0011 0.0045

0.0000 0.000 0.0000 0.0045

0.2646 0.264 0.0006 0.0045

635 nm 0.5370 0.538 -0.0010 0.0045
0.6862 0.685 0.0012 0.0045

0.9822 0.982 0.0002 0.0045

The End of Certificate

FC07-03: 30 MAY 2023
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Statements of conformity:

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

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

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

Tolerance and Decision rules:

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

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

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

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

Authorized signatory

FCO07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240005 Page: 2 of 3

Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std &t 4 nm and UUC at4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity

417.9 -0.23 0.14 1.0 Pass
440.9 -0.16 0.14 1.0 Pass
448.6 0.39 0.14 1.0 Pass
472.3 -0.08 0.14 1.0 Pass
513.7 0.00 0.14 1.0 Pass
537.5 -0.01 0.14 1.0 Pass
§574.6 0.00 0.14 1.0 Pass
641.9 -0.14 0.14 1.0 Pass
634.8 -0.17 0.14 1.0 Pass
7404 -0.13 0.14 1.0 Pass
748.5 -0.22 0.14 1.0 Pass
807.4 -0.24 0.14 1.0 Pass
879.9 -0.20 0.14 1.0 Pass

FCO7-03: 30 MAY 2023
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Refer to Certificate No.:  C07240005 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength  Unit Under Calibration Correction Guard Band (w) Tolerance (#) = Conformity

0.000 0.0000 0.0045 0.010 Pass

0.237 0.0003 0.0045 0.010 Pass

420 nm 0.563 -0,0013 0.0045 0.010 Pass
0.738 0.0012 0.0045 0.010 Pass

1.057 -0.0020 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.234 -0.0005 0.0045 0.010 Pass

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

1.035 -0.0026 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.213 -0.0004 0.0045 0.010 Pass

465 nm 0,506 -0.0024 0.0045 0.010 Pass
0.673 0.0005 0.0000 0.010 Pass

0.964 -0.0025 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.220 0.0001 0.0045 0.010 Pass

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

0.091 -0.0002 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.244 0.0003 0.0045 0.010 Pass

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

1.029 0.0011 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.264 0.0006 0.0045 0.010 Pass

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

0.982 0.0002 0.0045 0.010 Pass

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

The End of Statements of Conformity

FC07-03: 30 MAY 2023


User
Rectangle


aGIMET

Wnsrdaudnmiaio Spectrophotometer
wafilusu: KSMT2300974

wilandasiia: SPECTROPHOTOMETER su: 723C wtiaaaiae: 2641301043

maxday (5u) f5I9FaY (W)

12 Jan 2024 s1un1TAsINgA 13 Jan 2024 VUL
Und | llnd Und | Lidnd

1 1. AnudNysauAia O

O 2. Audrane (goulddon, nalu-usntaia) & O

= O 3. e ile - (e 1A%as (On-Off Swicth) = O

m g 4. Uunm (Keypad) o 0

O 5. wvua (Display, Screen Contrast) 0

O O 8. o’u’ﬁuuulﬁanm‘mm')ﬂﬁu (Wavelength Control) O O -
0 ! 7. AmpIndu (Wavelength Check) O O -
0 O 8. unawruflauds (UV < 3,000 hour) 0 0 -
' 9. wasriilan (Visible < 5,000 hour) =

| 10.  gaviavanudhagn (Carousel Module) O

anfay/aauuaii

Service Engineer
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name:

Instrument Location:

Instrument Serial No.: 079518071903

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

Company Name:
Address
(Instrument Location):
Serial Number: 079518071903 PM Number: lof2
Customer Name
Telephone Number:
(if applicable): 2
Service Engineer Service Order WO-02622126
Name: Number:
Date PM Performed: 7-Feb-2024 Next PM Due Date: 7-Aug-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.5 B January 2018 e o
Y PerkinElmer

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 2
N077520 Air Filter-RF Generator 1
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 2
N0780437 O-ring kit, torch Not Applicable

Additional Reagents and Standards Required for PM

i Nl:lmber Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 7-263MFX1 Apr-2024
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 59-091CRY1 Jun-2024

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

Ask customer about unit’s performance since last visit.

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

Is the instrument operational?

2. Mechanical:

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

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

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

ter supply pressures.

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

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

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

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

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

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

ICP-OES/Avio200 Preventive Maintenance (PM)

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: OYes [INo
Radial Window Replaced: OYes [INo

5. Post PM Performance Tests:
Perform View Align.

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

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.007 Passed
Ni 231.604 - Resolution <0.011 0.008 Passed
Ni 341.476 - Resolution <0.015 0.012 Passed
Ba 455.403 - Resolution <0.020 0.016 Passed

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




5.2 Precision:

Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 042 Passed
Mg 280.856 %RSD <1 % 0.44 Passed
Mg 285.207 %RSD <1 % 031 Passed
Ba 455.403 %RSD <1 % 0.15 Passed
5.4 Mn BEC:

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

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 6106.1 611129.2
Mn 257.610 Axial 1,000 ppb 11933.8 1462849.7
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 6106100 605023.1 10.09 <30 PPB Passed
Axial 11933800 1450915.9 8.22 <30 PPB Passed
6. Review:

Review with the customer PM work performed.

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

ICP-OES/Avio200 Preventive Maintenance (PM)
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Additional Comments

Additional Comments Regarding the PM

Review

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

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

Review of Preventive Maintenance:

Authorized PerkinElmer Rebresentative: Date:
7-Feb-2024
- (DD-MMM-YYYY)
Authorized Customer Representative: Date:
7-Feb-2024
(DD-MMM-YYYY)

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

.. KOS .
1D LINE : IEC17025 Certlflcate Of Callbratlon
8
A%
o Certificate Number © SPR24020016-1 Page: 1 of 3
s
v Customer
=
z
=)
0
L2
=
5
U; Equipment Name . Primary Flow Meter
D
cr:t\ Manufacturer . DryCal
e
2 Model : DCL-H
=
=, Serial Number 103657
=
jub)
= ID. Number - DRY.CAL
J—
"
g Environmental Conditions
—_ Ambient Temperature we 93 °¢ th o oc Received Date : 01 Feb 2024
-
g Relative Humidity . 50% T15% Calibration Date . 05 Feb 2024
)
2 Location of Calibration : In-Lab Recommend Due Date . 05 Feb 2025
= Calibration Procedure . SP-CPM-04-13 Date of Issue . 06 Feb 2024
3
n Method of Calibration
E This certifies that the above instrument was calibrated in compliance with the calibration system
% requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
]
o this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
|83}

consensus standards. The result reported herein apply only 1o the calibration of the item described above as

LY

WO ULEHMRSYINABLINCE MMM RLREY

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 fullwithout written approval of SP Metrology
System {Thailand).

=
i

Calibrated by : Approved by

=

Calibration Officer

3

Authorized Signatory

SP-FM-04-15 rev.0
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y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
ae\g/// adan

ARSI Nattonal Accreditation Board

f it oA e
Calibration Report
Certificate Number : SPR24020016-1 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Standard Flow Meter 520-H 200353 MW-0053-23 19 Aug 2024
Standard Air Flow Meter 250 SLPM 260529 L202309134-0001| 23 Sep 2024

Traceability
This certification is traceable to the International System of Unit maintained at :
NIMT - The National Institute of Metrology, Thailand.

MIT - Miracle International Technology Co.,Ltd.

/eyl ) 02121 Iueyywnyied 3uenguoy 1SBUOY T 00N 62/69

S 0z22-£61 (299)

[
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SP-FM-04-15 rev.0
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S,
——

3 /
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= i T ACCREDITED
! " . . . “ .c,_:”hl\\\\“v o CALIBAATION AND
Result of Calibration
(s3]
w
© Certificate No. : SPR24020016-1 Page : 3 of 3
3
- Range : 0 to 30 L/Min Resolution : 0.001 L/Min Accuracy * : 1 % of Reading
-~
=3
uf% Function : Air Flow Measurement Unit : L/Min
=~
% Calibration uyc Standard uuc K Factor Uncertainty
= Paint Reading Reading Error Value (+)
3
{m
o 0.5 0.502 0.5010 0.0010 0.99801 0.012
;3: 2.5 2.518 2.5015 0.0165 0.99345 0.031
3
= 5.0 5.025 5.0020 0.0230 0.99542 0.050
o
= 10.0 10.054 10.0036 0.0504 (.99499 0.10
—
E 20.0 20.086 20,0030 0.0830 0.99587 0.20
O
— 30.0 30.125 30.0041 0.1209 0.99599 0.31
3
Q.
=
=
a Nots :
4 The result of calibration was found accurate as show on date and place of calibration only.
1

This Certificate is not certified for any commercial transaction.

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

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95 %
- End of Certificate ~
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CALIBRATION AND

DIMENSIONAL MEASUREMENT

o Certificate of Calibration

)

Nna

w Certificate Number : SPR24020016-4 Page : 1 of 3
=

° Customer

-~

o

=

0o

22H

-

o

=Y

‘Té Equipment Name Noise Dose Meter

[a ]

= Manufacturer Scarlet Tech

)

. Model ST-130

=

2_ Serial Number 220300220

P
.5. ID. Number ND-5

)

g Environmental Conditions

— Ambient Temperature 99 ot 3G Received Date 01 Feb 2024
—

g Relative Humidity 50% 115 % Calibration Date 05 Feb 2024
2]

a Location of Calibration In-Lab Recommend Due Date 05 Feb 2025
= Calibration Procedure SP-CPE-04-01 Date of Issue 06 Feb 2024
@

Method of Calibration
This certifies that the above instrument was calibrated in compliance with the calibration system
requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

U G 02ze-€6T (299)

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

m

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 fullwithout written approval of SP Metrology

System (Thailand).

=

Approved by

=
i

Calibrated by :

=]

Calibration Officer

Ll

Authorized Signatory

WO BLEHLMRSHINAUINEE MMM RLE

SP-FM-04-15 rev.0
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) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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R .
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ARSI Natiorat Accreditation Board

'-:i/-/_f__\\-—\/"—“'::\:s ACCREDITED
g T L T
Certificate Number : SPR24020016-4 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 114/0166| 17 Feb 2024

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

SP-FM-04-15 rev.0
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Certificate No. :

SPR24020016-4

Result of Calibration

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Sy,

ANSI Nationn! Accraditatfon Basrd
ACCREDITED

S
P

———

A
s, G s .
I - C»ll._laﬂcl TION AND

o

N
=

)

”!J

Page : 3 0of 3

Range : 94 114 dB Function : @1kHz
Select A Unit : dB
UUC Readi E
Standard sEcing el Uncertainty
i %
=eting Fast Slow Fast Slow 2
94 94.0 94.0 0.0 0.0 0.15
114 114.1 114.1 0.1 0.1 0.15
Select C Unit : dB
i E
Standard HLC Hsading Ry Uncertainty
i +
S Fast Slow Fast Slow (%)
94 93.9 93.9 -0.1 -0.1 0.15
114 114.1 114.1 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.0
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
a Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (lIf) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
11 Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel Digestion, Inductively Coupled Plasma Method
13 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
17 Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 °C
20 Zinc Digestion, Inductively Coupled Plasma Method
LNE5S1989

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

2) Distillation, Direct Photometric Method®!

174
uldau d1uqu 18 38N13

Sl druaiy AT

1 Antimony Digestion, Inductively Coupled Plasma Method™

2 Arsenic Digestion, inductively Coupled Plasma Method!™

3 Barium Digestion, Inductively Coupled Plasma Method!

i Beryllium Digestion, Inductively Coupled Plasma Method!!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method!!

7 Chromium (lIl} Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation!

8 Chromium (V) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method™

11 | Manganese Digestion, Inductively Coupled Plasma Method™

12 - | Nickel Digestion, Inductively Coupled Plasma Method®!

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

14 |pH Flectrometric Method®™

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method!!

17 | Vanadium Digestion, Inductively Coupled Plasma Method!!

18 | Zinc Digestion, Inductively Coupled Plasma Method®
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1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method®”
2 Arsenic | 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!:47

2) Digestion, Inductively Coupled Plasma Method®”!
£) Barium 1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4”)

2) Digestion, Inductively Coupled Plasma Method®7”
4 Beryllium - 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*7

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

2) Digestion, Inductively Coupled Plasma Method®”
6 Chromium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:47

2) Digestion, Inductively Coupled Plasma Method™1¥
7L Chromium {ll) 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method4748]

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

MethodB678
Chromium (Vi) Alkaline Digestion, Colorimetric Method!é#!
9 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!47)
2) Digestion, Inductively Coupled Plasma Method!®
10 Copper 1) Waste Extraction, Digestion, Inductively Coupled
' Ptasma Method®*7]

2) Digestion, Inductively Couplecg}(isga Method®”?

L=

11 Lead...
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11 Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%47
2) Digestion, Inductively Coupled Plasma Method®"
12 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method47)
2) Digestion, Inductively Coupled Plasma Method®”
13 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method®]
14 | pH Electrometric Method®!?)
15 Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:4"]
2) Digestion, Inductively Coupled PlasmaIMethod[s'n
16 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%47]
2) Digestion, Inductively Coupled Plasma Method®"
17 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:*7 i
2) Digestion, Inductively Coupled Plasma Method®”]
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!#7
2) Digestion, Inductively Coupled Plasma Method®”
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method!>™
#iy 97U 15 5981135
dudl asuaiy Bhased
1 Antimony Digestion, Inductively Coupled Plasma Method®!
2 Arsenic Digestion, Inductively Coupled Plasma Method®
3 Barium Digestion, Inductively Coupled Plasma Method™]
4 Beryllium Digestion, Inductively Coupled Plas%thod[m

5 Cadmium...




AuR fTuaiy FEhased

5 Cadmium Digestion, inductively Coupled Plasma Method®!

6 Chromium Digestion, Inductively Coupled Plasma Method®"

7 Chromium (1Il} Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Methodl574

8 Chromium (VI) Alkatine Digestion, Colorimetric Method!5?

9 | Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method”

11 | Nickel Digestion, Inductively Coupled Plasma Methiod®”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”

13 | Silver Digestion, Inductively Coupled Plasma Method>”

14 | Vanadium Digestion, Inductively Coupled Plasma Method®”!

15 Zinc Digestion, Inductively Coupled Pt%srn:(‘\’:z'ﬂ I\Te’_chod[i?]
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3. APHA, AWWA, WEF. Sta;1dard Methods for the Examination of Water and
Wastewater. 23" ed, Washington, DC: APHA, 2017. _
4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SW-846, 1997,

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 3050B, 1996,
6. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.
7. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

8. United States...




- -
8. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992,

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Seoil and Waste pH. SW-846 Method 9045D, 2004.: :
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sgazideasvnazveudgluiusasiasufiing

(Scope of Accreditation for Testing)

FoviosufiAnis
(Laboratory Name)
‘ViiJ'WEJLa?Jﬂ'ﬁ%JUTENﬁ
(Accreditation No.)
atufl 02 oonliausuil 18 wwieu . 2565 Fetufl 17 nouniau w.e. 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmwiesUijdins Mans O wenaauit O 42p3m O waewd O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU F1YN1INAFEDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
amAsIndeu
(environmental field)
1. ‘1:1;1 - Heavy metal - Standard Methods for the
(water) e Cadmium (Cd) Examination of Water and

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

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

0.01 mg/L to 5 meg/L
Iron (Fe)

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

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

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

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

0.01 mg/L to 5 mg/L

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

()

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

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

AALINADY
(environmental field)

1.1 (si9)

(water) (cont.)

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

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

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

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

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

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

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

Standard Methods for the

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

part 2340 C O/

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

DONIVAILAIUN 18 LUWIEU W.A. 2565

fetufl 17 nouniau w.e. 2566

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

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

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

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

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

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

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

0.01 mg/L to 10 mg/L

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

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

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

part 5220 C @

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

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

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

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

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

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

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

()

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

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

(water and wastewater) (cont.)

4. au (soils)

0.10 mg/ L to 100 mg/ L

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

- Heavy metal

* Chromium (Cr)

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

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

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

5.0 mg/kg to 100 meg/kg sample

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

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

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

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY

(Ministry of Industry, Thai Industrial Standards

Institute)
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