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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : wiadeand 29de7

- 6 e

SeduRA

(U3t gunsluady d1im Furdnsnsihmiles) Tnsansiuilesusfiugnamnssy

yilafiuuzuead (Wagravinssuneas s Ussvulnsd 33640/16348

Address : fuaunt dunedios Swingiuns Customer Code  : M660176

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 15-18 December 2023
Sample Type : emaluusseniaialy (Ambient) Sampling Method : High Volume Air Sampler
Station : fivhasugnenumuLae Report No. : M660176-01

(UTM 48P 0325155 E, 1632574 N.)

Data Provided by Laboratory

Laboratory Code No. : M660176/1

Analytical Date : 19-29 December 2023

Model of Equipment : TISCH

Certified Date : 28 November 2023

Received Date : 19 December 2023
Report Date : 29 December 2023

Model of Traceability : TE-5025A/2262
Expiration Date : 27 November 2024

Parameter Sampling Date Analytical Method =St il
(mg/m?) (mg/m?)
15-16/12/2023 US.EPA 40 CFR 50, Appendix B 0.157
Total Suspended Particulate (TSP) - 16-17/12/2023 US.EPA 40 CFR 50, AppendixB | 0.130 | 0.330
17-18/12/2023 US.EPA 40 CFR 50, Appendix B 0.154
 15-16/12/2023 US!EPA40CFR 50, Appendix J 0.058
Particulate Matter (PM-10) __16—_17_/ 12/2023 US.EPA 40 CFR 50, ,63.9?29?5 <J 0.048 0.120
17-18/12/2023 US.EPA 40 CFR 50, Appendix J 0.058

Note: ! UssmAmquznssumsaauindenuviaud atiufl 24 (we. 2547) oq AmussnasguauamernaluyssenmAlaevialy
UszmAlusefiaagune w121 aoufitey 104 ¢ Usena o Fufl 9 Bevau we. 2547
Total Suspended Particulate (TSP) : HuagoeuvIuasETM 1Ay 24 49l
Particulate Matter (PM-10) : Quazessvumidnnit 10 lunseu 1ady 24 falus

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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MINE ENGINEERING CONSULTANT CO.,LTD.

Data Provided by Customer

Customer Name : wiadedmnd 29dan

= & at

SEAUR

ANALYSIS REPORT

wilafiuuzeead Negravnssunaasne Ussnuldngdl 33640/16348

U3 giunsluade e Sugasmsviuniies) lassnsmliosusiugaaivnssy

Address : iauts dunewdles Jaingiuns Customer Code  : M660176

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 15-18 December 2023
Sample Type : gmAluussenIavialy (Ambient) Sampling Method : High Volume Air Sampler
Station - ulannsan (UTM 48P 0326136 E, 1631412 N.) Report No. - M660176-01

Data Provided by Laboratory

Laboratory Code No. : M660176/2

Analytical Date : 19-29 December 2023

Model of Equipment : TISCH

Certified Date : 28 November 2023

Received Date  : 19 December 2023
Report Date : 29 December 2023

Model of Traceability : TE-5025A/2262
Expiration Date : 27 November 2024

Parameter Sampling Date Analytical Method fEsLit Standard
(mg/m?) (mg/m?)

 15-16/12/2023 US.EPA 40 CFR 50, Appendix B 0.029

Total Suspended Particulate (TSP) 16-17/12/2023 |  US.EPA 40 CFR 50, AppendixB | 0.027 0.330
17-18/12/2023 US.EPA 40 CFR 50, Appendix B 0.021
_ 15-16/12/2023 US.EPA 40 CFR 50, Appendix J 0.013

Particulate Matter (PM-10) ~ 16-17/12/2023 |  US.EPA 40 CFR 50, Appendix J 0.010 0.120
17-18/12/2023 US.EPA 40 CFR 50, Appendix J 0.007

Y ' a o o < o o
Note: " Ussmmpmenisanmisaindenuiann® aduil 24 (we. 2547) 5as fvusnasgruaunmeindluussenmalaeialy

Ussmeflusiefinansune @ 121 seufildy 104 9 Ussnia o Suil 9 Awnpu w.a. 2547
Total Suspended Particulate (TSP) : fuazapuriuasesal wae 24 4alus
Particulate Matter (PM-10) : fuazeasvunaidnndt 10 lupsou wie 24 dalu

Reviewed signatory

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

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

Approved signatory
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : wiedeiand 2sde3ddud (U3en giunslvady d1dn Sudnmeiwmiled) Tassmsuilowshugnamnssy
a a ) ' aw =
yilnRuuzroad iNegnamnIsuAaase Usenuldngi 33640/16348

Address : fiwauntn sunawies Jmingsuns Customer Code  : M660176

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 15-18 December 2023
Sample Type : mmAluussemealy (Ambient) Sampling Method : High Volume Air Sampler
Station : dineulssbifuenidduiineains Report No. : M660176-01

(UTM 48P 327434 E, 1632521 N.)

Data Provided by Laboratory

Laboratory Code No. : M660176/3 Received Date  : 19 December 2023
Analytical Date : 19-29 December 2023 Report Date : 29 December 2023
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 Rgsutt Starkiad <
(mg/m?) (mg/m?)
15-16/12/2023 US.EPA 40 CFR 50, Appendix B 0.128
Total Suspended Particulate (TSP) 16-17/12/2023 US.EPA 40 CFR 50, Appendix B 0.107 0.330
17-18/12/2023 US.EPA 40 CFR 50, Appendix B 0.076
15-16/12/2023 US.EPA 40 CFR 50, Appendix J 0.046
Particulate Matter (PM-10) 16-17/12/2023 US.EPA 40 CFR 50, Appendix J 0.038 0.120
17-18/12/2023 US.EPA 40 CFR 50, Appendix J 0.027

Note: ! UsymAnmiznssumsdauandouwvientd atuil 26 (na. 2547) iSos thuumsnasguasnmerndluussemalasiialy
vsgmealusfianyiune iy 121 aeufiey 104 9 Usena o ufl 9 Gomes w.a. 2547
Total Suspended Particulate (TSP) : {uazaasuuIuasys Wiy 24 Hala
Particulate Matter (PM-10) : fuazasssuimdnnii 10 luasou 1fe 24 Falue

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/4
Do not copy partial of this analysls 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  : wiededanl 29de13ddun (Win Hunsleade $1in Sudasnaiuniies) Tassnsumilasusiugramnssy
wiafiuuzeean iagnamnssuneaine Usenulngfl 33640/16348

Address s fvawnth duneidles Jwminaiuns Customer Code  : M660176

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 15-18 December 2023
Sample Type : gmAluussenniasialy (Ambient) Sampling Method : High Volume Air Sampler
Station : dinenlsaliifiuuiey gundlvadt 91in Report No. : M660176-01

(UTM 48P 327893 E, 1632712 N.)

Data Provided by Laboratory

Laboratory Code No. : M660176/4 Received Date  : 19 December 2023
Analytical Date : 19-29 December 2023 Report Date : 29 December 2023
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 November 2023 Expiration Date : 27 November 2024
Result Standard
Parameter Sampling Date Analytical Method N 5
{mg/m°) (mg/m?)
15-16/12/2023 | US.EPA 40 CFR 50, Appendix B 0.115
Total Suspended Particulate (TSP) | 16-17/12/2023 |  US.EPA 40 CFR 50, Appendix B 0.084 0.330
17-18/12/2023 US.EPA 40 CFR 50, Appendix B 0.149
15-16/12/2023 US.EPA 40 CFR 50, Appendix J 0.043
Particulate Matter (PM-10) _ 1617/12/2023 | USEPA40CFR50, AppendixJ | 0030 |  0.20
17-18/12/2023 US.EPA 40 CFR 50, Appendix J 0.043

Note: ¥ UssmAnagnssumsianedennviend aduil 24 (ne, 2547) Bes Amumnasgiuaummennaluussenielaeialy
Uszmelumsfaanyune @ 121 seufitey 104 9 Ussma o Sufl 9 Awney we. 2547
Total Suspended Particulate (TSP) : {uazeeIuvIUABLTM @iy 24 ol
Particulate Matter (PM-10) : fuazessuinadnndi 10 lurseu tady 24 41l

Reviewed signatory Approved signatory
N S I ISesae——-—-e.
Reported results refer to submitted sample(s) only. 4/4

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

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : wiedia¥and 29de3ddua (U3t gunsleade drin Tudsmsiwmiiey) Insansiniloawsiugeamnsay
yilafiuuzeead iagravnssunas e Yssmulnsd 33640/16348

: 15-18 December 2023

Sampling Method : Sound Level Meter

: M660176-01

Address : fiaunt dnaiies Javdagiuns Customer Code  : M660176
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date

Sample Type  : szduLBes (Sound Level)

Station : ‘ﬁﬁ’lﬂﬁ'suqmmuwuumw Report No.

(UTM 48P 0325155 E, 1632574 N.)

Data Provided by Laboratory

Laboratory Code No. : M660176/5
Analytical Date : 19-29 December 2023

Model of Traceability : ST120C0669E

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

: 19 December 2023
: 29 December 2023

Calibrated Date : 7 July 2023
Certificate No : 20230323J139

Reviewed signatory

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

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

Equivalent Sound Pressure Level (dB(A))

Time 15-16 December 2023 16-17 December 2023 17-18 December 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 57.0 91.9 46.8 727 46.9° 64.6
11.00-12.00 50.5 68.2 50.6 77.9 46.7 74.9
12.00-13.00 48.6 63.7 55.6 80.3 483 67.1
13.00-14.00 49.6 723 52.2 74.4 48.0 21
14.00-15.00 50.0 74.6 46.3 69.4 50.5 81.9
15.00-16.00 48.4 70.0 49.2 69.0 46.3 65.2
16.00-17.00 48.1 68.9 45.9 67.3 45.1 61.8
17.00-18.00 47.8 69.0 47.9 63.9 60.3 775
18.00-19.00 483 60.3 47.5 58.6 60.7 76.6
19.00-20.00 47.0 59.8 52.0 57.7 48.0 70.0
20.00-21.00 44.5 60.9 48.2 63.8 47.6 60.4
21.00-22.00 46.5 61.8 49.1 60.2 48.4 57.3
22.00-23.00 46.9 55.2 47.6 58.9 48.8 57.2
23.00-00.00 47.6 65.3 45.1 574 47.8 55.5
00.00-01.00 474 571 44.6 62.3 47.0 62.5
01.00-02.00 45.9 57.6 45.9 58.7 45.9 58.8
02.00-03.00 45.5 504 46.2 49.9 46.7 73.9
03.00-04.00 46.3 63.6 46.6 56.0 47.9 53.5
04.00-05.00 46.3 67.9 47.1 61.1 47.1 65.1
05.00-06.00 50.4 68.1 594 753 47.6 68.8
06.00-07.00 48.4 64.8 64.9 85.5 49.6 67.0
07.00-08.00 48.9 70.1 49.3 67.5 52.5 70.9
08.00-09.00 50.1 70.2 47.9 71.2 51.6 70.6
09.00-10.00 56.3 66.9 45.8 65.0 52.7 75.7

Average 24 hrs, 49.9 - 53.8 - 52.1 -

Maximum - 91.9 - 85.5 - 81.9
Standard” 70.0 1150 | 700 1150 70.0 115.0

U504

) 509 \ﬂt@@um‘sgwszﬁmﬁmiﬂﬂﬁ'ﬂﬂ

: » Ao ED &
Note: ¥ Ussmeamnenssunsdauindeuuwvisyii adufl 15 (W/{

Approved signatory
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uSun Tud 1IBUDItESY AoUBaIaUr Dhna
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : wiededanl 9o 3ddud (UTn Funilvadt dria Sutansvwilen) Tasinsmilesusfiugranmnss
YiaAuUsTOan agaawnsIuneas e Ussvulngdl 33640/16348

Address s fiwaunth duneles Jaming3uns Customer Code  : M660176
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 15-18 December 2023
Sample Type : seAUdes (Sound Level) Sampling Method : Sound Level Meter
Station Uhilanngan (UTM 48P 0326136 E, 1631412 N.) Report No. : M660176-01
Data Provided by Laboratory
Laboratory Code No. : M660176/6 Received Date  : 19 December 2023
Analytical Date : 19-29 December 2023 Report Date : 29 December 2023
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 : 20230323J139
Equivalent Sound Pressure Level (dB(A))
Time 15-16 December 2023 16-17 December 2023 17-18 December 2023
Leqg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
13.00-14.00 54.2 80.8 55.2 76.6 55.1 82.1
14.00-15.00 49.3 65.7 54.6 76.5 59.5 75.6
15.00-16.00 53.6 73.2 54.2 75.1 619 717
16.00-17.00 58.5 76.3 56.0 754 624 89.4
17.00-18.00 53.3 76.3 53.2 69.7 56.4 734
18.00-19.00 58.1 79.9 55.0 62.6 57.0 69.0
19.00-20.00 57.6 65.0 54.1 59.0 564 65.9
20.00-21.00 58.1 62.9 539 68.7 60.0 68.1
21.00-22.00 56.0 67.2 53.7 61.4 56.3 67.3
22.00-23.00 55.1 73.6 54.5 65.6 56.1 60.8
23.00-00.00 55.4 62.1 55.1 61.1 573 63.9
00.00-01.00 55.1 65.0 54.6 60.8 56.6 59.8
01.00-02.00 55.2 64.4 55.3 61.0 53.7 65.5
02.00-03.00 55.2 60.0 54.2 59.3 54.3 58.1
03.00-04.00 55.6 60.9 53.9 61.8 54.3 58.7
04.00-05.00 55.3 62.5 53.8 62.8 54.6 60.1
05.00-06.00 54.3 64.9 54.5 78.8 58.1 68.9
06.00-07.00 60.4 84.4 5.5 82.8 59.6 84.2
07.00-08.00 64.1 83.8 63.7 82.8 63.4 82.9
08.00-09.00 58.5 80.6 61.4 83.7 60.4 81.3
09.00-10.00 55.2 75.6 56.6 80.5 53.0 73.1
10.00-11.00 59.3 79.7 579 80.3 56.4 77.6
11.00-12.00 58.2 81.7 58.7 89.1 58.2 78.7
12.00-13.00 54.7 73.2 52.6 67.0 55.2 79.4
Average 24 hrs. 57.3 - 56.6 - 58.3 -
Maximum - 84.4 - 89.1 - 89.4
Standard” 70.0 115.0 70.0 115.0 70.0 115.0
Note: ! Ussmenmuenssunisdeundesuven® adud 15 (0.7, 250008 By Ravumnesgusyaudsdlaealy
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 2/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usdn Tud 1IBUBIteSY AoUBaIaUN Thria
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : wiededani 1sdo13ddu (U3em gBunsluade 1A Sudasmaihmile) Tassnsmilewsiuanamnssu
a a { ' 1% o d
vilnfiuuzgead Iognamnssuneaine Ussviulngd 33640/16348

Address s fuawnta unales Jmingsuns Customer Code  : M660176

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 15-18 December 2023
Sample Type : 92AULdEN (Sound Level) Sampling Method : Sound Level Meter
Station : dineulssliiuenidduRneadng Report No. : M660176-01

(UTM 48P 327434 E, 1632521 N.)

Data Provided by Laboratory

Laboratory Code No. : M660176/7 Received Date  : 19 December 2023
Analytical Date : 19-29 December 2023 Report Date : 29 December 2023
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 : 20230323J139
Equivalent Sound Pressure Level (dB(A))
Time 15-16 December 2023 16-17 December 2023 17-18 December 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 65.7 101.3 63.4 78.5 61.8 86.9
12.00-13.00 65.8 1014 61.6 84.5 62.2 78.2
13.00-14.00 67.2 102.7 60.4 85.4 62.3 89.1
14.00-15.00 66.3 101.9 61.0 86.6 62.7 77.3
15.00-16.00 60.5 96.0 60.1 80.7 59.5 86.2
16.00-17.00 59.9 954 60.5 71.9 58.6 73.6
17.00-18.00 53.3 89.0 60.0 82.0 55.9 82.9
18.00-19.00 53.8 89.4 55.4 75.8 50.3 73.1
19.00-20.00 51.7 87.5 49.5 74.7 49.1 67.3
20.00-21.00 50.4 86.2 51.8 82.3 47.5 65.2
21.00-22.00 50.0 85.7 53.1 93.4 46.1 63.8
22.00-23.00 51.5 87.3 519 73.0 50.1 78.6
23.00-00.00 50.1 85.8 46.7 68.3 ar.7 75.7
00.00-01.00 48.6 84.4 45.0 62.2 45.9 69.7
01.00-02.00 48.4 84.1 45.0 64.6 43.6 63.4
02.00-03.00 48.9 84.7 44.0 57.3 43.6 57.5
03.00-04.00 49.5 85.2 44.0 63.6 44.6 63.8
04.00-05.00 55.8 91.4 44.1 58.5 48.3 12.6
05.00-06.00 58.7 94.3 44.6 60.9 55.0 77.6
06.00-07.00 61.0 96.6 54.8 82.3 56.2 77.4
07.00-08.00 66.7 102.3 56.4 76.4 60.4 78.1
08.00-09.00 67.3 102.8 57.8 78.1 62.6 51.2
09.00-10.00 65.3 100.9 63.1 86.9 62.2 83.4
10.00-11.00 65.3 97.3 62.0 86.5 62.6 84.5
Average 24 hrs. 62.2 - 58.0 - 58.4 -
Maximum - 102.8 - 93.4 - 91.2
Standard” 70.0 115.0 —70.0 115.0 70.0 115.0
T

- v ' a e d - s ) o
Note: ¥ dsemAmmusnssumsdaindouuviey i atiufl 15 (wé 400458411 \mmgwssﬂmﬁua'[ﬂumlﬂ

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


usun Tud 18uditeso AoUBAIaUN TR0
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : wiedeiani 1edenTddum U3ev gunsluade 41dn Sudrsmsiunies) lassnamilewusiugavnssy
yilafiuugeoan iagraIvnIsunead e Usenudngil 33640/16348

Address et dunedies Jwmingiuns Customer Code  : M660176

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 15-18 December 2023
Sample Type : 9gAUde (Sound Level) Sampling Method : Sound Level Meter
Station s drlinnulsalifuuiey giunslyads d1in Report No. : M660176-01

(UTM 48P 0327893 E, 1632712 N.)

Data Provided by Laboratory

Laboratory Code No. : M660176/8 Received Date  : 19 December 2023
Analytical Date : 19-29 December 2023 Report Date : 29 December 2023
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 : 20230323J139
Equivalent Sound Pressure Level (dB(A))
Time 15-16 December 2023 16-17 December 2023 17-18 December 2023
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 65.0 91.3 64.2 84.0 66.1 94.2
12.00-13.00 63.2 81.8 64.8 88.6 67.0 88.8
13.00-14.00 65.1 83.9 65.6 95.6 66.6 89.2
14.00-15.00 63.1 81.7 65.4 89.9 65.8 83.9
15.00-16.00 69.1 97.4 64.4 86.8 66.0 84.5
16.00-17.00 61.3 79.8 61.8 86.0 61.1 85.3
17.00-18.00 55.6 76.5 60.6 875 58.7 85.5
18.00-19.00 55.1 86.0 54.2 759 56.4 79.3
19.00-20.00 52.1 732 55.9 83.6 577 83.4
20.00-21.00 51.1 69.7 52.1 73.8 54.2 76.6
21.00-22.00 513 73.2 54.8 78.4 525 78.7
22.00-23.00 514 73.3 50.0 66.4 528 76.3
23.00-00.00 515 71.1 50.9 77.0 54.1 814
00.00-01.00 50.5 69.2 50.6 72.6 504 77.0
01.00-02.00 49.8 67.0 48.6 69.4 51.7 81.9
02.00-03.00 48.9 67.3 49.6 72.3 51.2 76.8
03.00-04.00 511 80.6 52.5 73.9 55.1 86.2
04.00-05.00 53.1 74.0 58.4 83.8 55.6 77.4
05.00-06.00 614 86.1 61.6 87.9 63.7 99.5
06.00-07.00 62.0 87.1 64.0 92.8 63.6 90.9
07.00-08.00 69.7 95.5 69.1 90.5 70.0 90.2
08.00-09.00 64.1 84.7 67.0 91.8 67.0 89.3
09.00-10.00 65.0 83.4 67.6 84.5 66.6 87.8
10.00-11.00 65.5 89.0 67.3 98.0 66.4 93.5
Average 24 hrs. 62.6 - 63.1 - 63.6 -
Maximum - 97.4 - 98.0 - 99.5
Standard”’ 70.0 115.0 70.0 115.0 70.0 115.0

. . HUIUTSO 4 )
] =) L » ar
Note: U UszmemmznIsun1sauindosuiivid adufl 15 (nAS590) 5od wesgrusziudedaenily

Reviewed signatory Approved signatory

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

Data Provided by Customer

=L

Customer Name

vlinRuvzoas Lwaammwnssmnaam ‘L]iu‘Vl']'u‘UGIi‘VI 33640/16348

a

Address s fiuauta dnallies Jwingsuns

Sampling By

Sample Type : m’mﬁ'uﬁvl,ﬁau (Vibration)

Station : wmmﬂuawmuwuumﬂ wgteiad 2sden3iduR

(UTM 48P 0325155 E, 1632574 N.)

Data Provided by Laboratory
Laboratory Code No. : M660176/9
Analytical Date

Customer Code

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

Sampling Method
Report No.

Received Date

ANALYSIS REPORT

s weder i 'J\‘iﬂaﬂi'c’]ﬁum (U3wn ?ﬁu‘ﬂﬁ‘ﬁﬂ“ﬂﬂ A i‘U‘U')\‘iﬂ?SVI‘TWilI?N) Iﬂi\‘ifﬂiLViﬂJB\‘ILLiﬂu'ﬂﬂﬁ’]‘Wﬂ‘ﬁﬁJ

: M660176

: 12 December 2023
: Vibration Recorder
: M660176-01

: 19 December 2023

: 19-29 December 2023 Report Date : 29 December 2023
Parameter —
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130
Peak Displacement (mm) 0.000 0.000 0.000
Peak Sound Pressure Level ; pa.(L) <0.500
Standard”

Peak Particle Velocity (mm/sec)

Peak Displacement (mm)

Note :

mwuw"l,uswnﬂmuwnm L 122 GIE)‘L!'VI 125 3 a¥Tuil 29 Sureu 2548

N/A waneifia Frequency < 1 Hz, Velocity <0.130 mm/sec Wag Displacement < 0 mm

natsedinmiles 16.00 u.

Reviewed signatory

e - S

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

v ‘Ui"ﬂqﬂﬂi"’ﬂﬁ’N‘VﬁWEﬂﬂiﬁiiN‘U’mLLa"a\iLL'Jﬂai’)lJ [$1aN mwummmﬁwuﬂ’mﬂm“wLﬁmt,l,a::mmaua.,maumnmimmmawu

Approved signatory

1/4
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : wede Yo 'Nﬂ@'ﬁﬂﬁu% (V3N ?ﬁu‘ﬂﬁ‘ﬂﬂ‘ﬂﬂ fin iU‘U’J\iﬂ'ﬁVHLWNE]\i) IﬂS\‘iﬂ’liL‘Wua\‘iLﬁ‘i’lﬂa@lﬂ']'i’lﬂiiﬂ
YinAuUYead LWEJ'E]G]ﬁTViﬂi'SZJﬂ?Jﬁi'N USE;’VI’IU‘UWS'VI 33640/16348

Address : uaunth gunsilies mmmjsum Customer Code
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type : muduazitey (Vibration) Sampling Method
Station : ﬁv‘i’lmiaqumuwuuaw (van. FHunilyads) Report No.

(UTM 48P 0325155 E, 1632574 N.)

Data Provided by Laboratory
Laboratory Code No. : M660176/10

Received Date

: M660176

: 15-18 December 2023
: Vibration Recorder

: M660176-01

: 19 December 2023

Analytical Date : 19-29 December 2023 Report Date : 29 December 2023
Parameter Result
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) - - -
Peak Particle Velocity (mm/sec) - - -
Peak Displacement (mm) - - -
Peak Sound Pressure Level ; pa.(L) =
Standard”
Peak Particle Velocity (mm/sec) - - 5
Peak Displacement (mm) - - -
Note: ¥ Us.,mﬁnsmﬂm‘swmniﬁssmwuaxaﬂmwaau L‘EEN mwmu’msmumuauiuﬂuLﬁmLLazﬂTmauaumaumnmimmuawu

Afanilusfenguny ey 122 seuil 125 9 aviuil 29 funau 2548
Lifinssudaniunilas LummnluaqmqmamqiuLUﬂwumaﬂq (Us)

Reviewed signatory

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

Approved signatory

2/4
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MINE ENGINEERING CONSULTANT CO.,LTD.

Data Provided by Customer

Customer Name

Address
Sampling By
Sample Type
Station

a a s o v w a
YUANUUSYD AR Lwaq@a']'iﬂﬂiiuﬂaaiqq Usgnuunsy 33640/16348

s fvaunth dunawies Janingduns
: Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
s pvduauitoy (Vibration)

: thulannsan (wedetand 29den3ddus)

(UTM 48P 0326136 E, 1631412 N.)

Data Provided by Laboratory
Laboratory Code No. : M660176/11

Analytical Date

Customer Code

Sampling Method :
Report No.

Received Date

ANALYSIS REPORT

s wededand 1edeSdiun (Uitw gunileaty S1in Sudinsihmiles) Tasimsvileausiugnamnsau

: M660176
: 12 December 2023

Vibration Recorder

: M660176-01

: 19 December 2023

: 19-29 December 2023 Report Date : 29 December 2023
Parameter =
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130
Peak Displacement (mm) 0.000 0.000 0.000
Peak Sound Pressure Level ; pa.(L) <0.500
Standard”

Peak Particle Velocity (mm/sec) -

Peak Displacement (mm) -

Note :

aa a ' < o o @
V\Wllwﬂlui'l‘ﬁﬂﬁ]mumw’d’] WA 122 eaun 125 9 a99U% 29 sunAu 2548

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

ansztinmiios 16.00 wu.

Reviewed signatory

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

o a y v - o @ o - o a_ o
v UsgNANTENTNNTNEINITTIUTRULALRWIAG N 1509 n’muﬂmmsgﬂumUﬂuizﬂmﬁamazmwauasmaumnmimmmawu

Approved signatory

3/4
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : w1edidani 2efe3ddud (USin fiunsluade d1dn Sutinsimilien) lasimswlleusiiugnamnyau
a o ¢ o v @
yilnAuuzroan egnamnssuneaine Usenulnsh 33640/16348

Address s fiuawnth dunawlies Jmingiuns Customer Code
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type : Amduaziiou (Vibration) Sampling Method :
Station : Uilannsan (uan. giumsleade) Report No.

(UTM 48P 0326136 E, 1631412 N.)

Data Provided by Laboratory
Laboratory Code No. : M660176/12

Received Date

: M660176
: 15-18 December 2023

Vibration Recorder

: M660176-01

: 19 December 2023

Analytical Date : 19-29 December 2023 Report Date : 29 December 2023
Parameter oot
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) - - -
Peak Particle Velocity (mm/sec) - - -
Peak Displacement (mm) - - -
Peak Sound Pressure Level ; pa.(L) -
Standard”
Peak Particle Velocity (mm/sec) - - -
Peak Displacement (mm) - - -
Note: Y Ussmﬂnizwmn%’wa"m'sﬁﬁumﬁuazﬁ'gLmﬁau L%IEN‘ AmunaspIumuausTdidsuasaNuduasiiounmaviviiediu

Afulusuienune 1au 122 nouil 125 1 astuil 29 Suneu 2548

hifimsszdauliiies eswnlueygyntagsuidavuneny (Us)

Reviewed signatory

Reported results refer to submitted sample(s) only.

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

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

Approved signatory
P e e
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MINE ENGINEERING CONSULTANT CO..LTD.

NSC-TISI-TIS
Testing 0623

ANALYSIS
ves  REPORT

Data Provided by Customer

Customer Name  : wiadie i 29de13ddui (U3dn giunslunde d1in Sudunmsimiey) Tassmswliowsiugeamnssu
yilafiuuzaad iiegraunssunease Useniuldnsdl 33640/16348

Address s iuautn Snneidies Faniegiung Customer Code  : M660176

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 18 December 2023
Sample Type - 1h (Water) Sampling Method : Grab Sampling
Station  YhiRuuinae Sump v84lATINTS Report No. : M660176-01

wede il 29do 388U (UTM 48P 0325737 E, 1631932 N.)

Data Provided by Laboratory

Laboratory Code No. : M660176/13

Sample Appearance : el dagnauiena luiindu

Received Date : 19 December 2023

Analytical Date  : 19-29 December 2023

Report Date : 29 December 2023

Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H" B) 8.4 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 6.1 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 446 -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 122 -
Turbidity* NTU Nephelometric Method (2130 B) 2.1 -
Sulfate* mg/L Turbidimetric Method (4500~ SO, E) 14.0 -

Digestion, Inductively Coupled Plasma
Total Iron mg/L 0.04 -
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic* mg/L <0.01
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium me/L <0.002 3)
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B) than 0.05

Note: Y Standard Methods for the Exarnination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 U'iuﬂ’lﬂﬂﬂ.l”ﬂ‘ﬁllﬂ"!‘i'aQLL’Jﬂa‘EmI.LMQ“U'IF! atuii 8 ('w . 2537) 88nmum'm'luw7"WU'Umzymaaaa'iul,l,a“iﬂmﬂmmwﬁaLlamaﬂmmamm
.. 2535 Fos ﬂ”lviuﬂmm‘iﬁ']uﬁmmwu'l'lmma\‘iu’m'mu mwuw"lu‘i’t'uma‘mmﬂm v 111 meufl 16 1 asdudi 24 numwuﬁ 2537

(ﬂ'i"mm 3)

2 mwummnizmﬂugﬂwaa CaCOs iun 100 Hadindusiodng
* emsvageuiieguanveuinensiuses ISO/IEC 17025 vaaiesufjufinmsvadeu

Reviewed signatory

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

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

Approved signatory
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Ussh Tud 1IBuBideso AouBaIaun dhrAa
MINE ENGINEERING CONSULTANT CO..LTD.

/A ANALYSIS
| N.SC-TISI-TIS i7025 R E P O RT

Testing 0623

Data Provided by Customer
Customer Name  : unagieJmsl Nﬂaﬁ'éﬁum (UsEn ﬁi‘u‘wﬁ‘dﬂ‘dﬂ el iU‘U'Nm’iVHLWJJG\'i) Iﬂ’i\‘iﬂﬁmuﬂﬁLLiWU@Mﬂ’W]ﬂ’ii@J
viadAuvsyoan Lwaama’mnﬁunaasw 'lJi“"Vl’HJ'UGﬁ‘VI 33640/16348

Address s dvawth sunewio ﬁ]x‘imﬂejiu%i Customer Code : M660176
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 18 December 2023
Sample Type - 13'1 {Water) Sampling Method : Grab Sampling
Station - thsRuunae Sump Y84lATING Report No. : M660176-01

(U3 gfunsluady 911in) (UTM 48P 0325754 E, 1631427 N.)

Data Provided by Laboratory

Laboratory Code No. : M660176/14 Received Date  : 19 December 2023
Sample Appearance :la fingnau laifindu Analytical Date  : 19-29 December 2023
Report Date : 29 December 2023
Parameters Units Analytical Methods Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) 8.3 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 208 -
Total Hardness meg/L as CaCO; | EDTA Titrimetric Method (2340 C) 104 -
Turbidity* NTU Nephelometric Method (2130 B) 1.2 -
Sulfate® me/L Turbidimetric Method (4500- SO,Z E) 13.1 -
Digestion, Inductively Coupled Plasma
Total Iron me/L 0.01 -
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic* meg/L <0.01
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium mg/L <0.002 3
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B) than 0.05

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

B Uiuﬂ'iﬁﬂgu.,nﬁun'l‘sé-urmaam!,mmm avud 8 (w f. 2537) aaﬂmuﬂﬂu‘lmﬁ“iﬂw:yqjmaata'suLLa"'mMﬂwmw?mrmaammw*m
.7.2535 1304 ﬂmummm'smumumwm"i.utmmmmmu mwuw‘lu's'z'ﬁn%il'mwﬂm W@y 111 noudl 16 ¢ asuit 24 ﬂ:um'ﬂ‘uﬁ 2537
(ﬂ‘svmvm 3)

. u'mummﬂizmﬁ'l,uiwaa CaCOs fiund 100 fadniunedng

b i’lEjmiwmaawaquaﬂwaumElmi'i‘uma ISO/IEC 17025 wawawﬁﬁﬁmiwﬂaau

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usUh Tud 1I8UBITeSO AoUBANAUN Tria
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
Customer Name  : wigdeTanl wden3ddud (Ustn glunslande $1in Sudrnmsvinmiles) Tessnsmilowsfugnamvnssy
yilafiuuzeaad Wegravnssunoad e Ussnulngdl 33640/16348

Address s fuawnth dunadies daminaiums Customer Code  : M660176
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 18 December 2023
Sample Type : U1 (Water) Sampling Method : Grab Sampling
Station s Uauaatuwum (UTM 48P 0323885 E, 1631983 N.) Report No. 1 M660176-01
Data Provided by Laboratory
Laboratory Code No. : M660176/15 Received Date  : 19 December 2023
Sample Appearance : la finznau luflndu Analytical Date  : 19-29 December 2023
Report Date : 29 December 2023
Standard ?
Parameters Units Analytical Methods * Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 8.3 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 C) 340 1,200
than 600
. . Not more
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 78 500
than 300
Turbidity™® NTU Nephelometric Method (2130 B) 1.5 5 20
Not more
Sulfate me/L Turbidimetric Method (4500- SO, E) <5 250
than 200
Total Iron e/l Digestion, Inductively Coupled Plasma 5 Not more 10
Method (3030 F, 3120 B) than 0.5
. m/L Digestion, Inductively Coupled Plasma <001 Not GIGE
Method (3030 F, 3120 B) Detected
Cadrmium me/L Digestion, Inductively Coupled Plasma 5T Not ol
Method (3030 F, 3120 B} Detected
et /L Digestion, Inductively Coupled Plasma <001 Not 0.05
Method (3030 F, 3120 B) Detected

Note: ¥ Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 YsgmAnsensaninenssumAtasiandon Feq fmuavdnnasuazaasmstumadnmsdmiumsisafudumssuguuas
mﬁﬂaqﬁ'u’l,w,%iayqa'qLnﬂﬁam{‘]uﬁw WA, 2551 Afanilusefinauny iy 125 neuivay 85 9 asiuil 21 wgunau 2551
* yimvadeuileguanveutiensiuses ISO/IEC 17025 vewisclfifnmsvagou

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

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

JIRANATLEL ASSOCIATES CO.,LTD.

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

Flow measurement laboratory
Calibration services department.

TN
/;4”“'“\\\\\\
NSC - TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Mine Engineering Consultant Co., Ltd.

2/114, 2/115 ISP City Rangsitklong 1,

Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat, Thanyaburi,

Pathum Thani 12130 Thailand.

Certificate No. : COF-017-66

MEASUREMENT ITEM : Top Load Orifice
MANUFACTURER : TISCH
MODEL/TYPE : TE-5025A
SERIAL NUMBER 12262

ID NUMBER -
CONDITION AS-RECEIVED : Used item
CUSTOMER

RECEIVED DATE : 17 Nov 2023
MEASUREMENT DATE : 24 Nov 2023
ISSUE DATE : 28 Nov 2023

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

Temperature :23.0+£3.0
Relative Humidity :55.0+15.0
Atmospheric Pressure 11010+ 10

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

°’C
%RH
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 to the item calibrated on date and place of calibration.

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

Calibrated by:

NAC

' JIRANATET ASSOCIATES CO.,LTD.

[0 Mr. Sorawit Thachalad
M Miss littraporn Lertsomphol

Page 1 of 2 Pages

Calibration procedure:

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

Traceability:

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

Uncertainty of Measurement:

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

Approved signatory:

Calibration Department Manager

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

IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO.LTD.

Continuation of Certificate of Calibration Number COF-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 air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qs]
Plate [Pa] [Ta] [Tm] Y
m’/min mmHg °c °c mmHg inH.0 m*/min

1 0.698 759.890 24.66 2354 55.477 1.718 1.312 0.650
2 1.004 759.879 2457 24.01 61.424 3.472 1.864 0.926
3 1.119 759.882 2431 23.73 43.189 4.553 2,136 1.060
4 1.168 759.943 24.01 23.46 31.071 5.141 2271 1.126
5 1.424 759.971 24.06 23.55 30.843 7.706 2.780 1.373

Slope (m): 2.02970

Intercept (b): -0.01132

Correlation coefficient {r): 0.99980

Uncertainty (k=2): 0.015 m°/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_ Orifice Standard Flow [Q4]
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 0.821 0.649
2 1.004 759.879 24,57 24.01 61.424 3.472 1.166 0.924
3 1.119 759.882 2431 23.73 43,189 4.553 1.335 1.057
4 1.168 759.943 24.01 23.46 31.071 5.141 1.418 1.122
5 1.424 759.971 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 (k= 2): 0.015  m*/min

***End of Certificate of Calibration***

=]
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! IIRANATEE ASSOCIATES CO.,LTD. |




N

Acouslic Laboratory
Thailand

Certificate of Calibration

Order No: 2203040
Certificate No.: C2203-0102

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 complete list of instruments, hardware and software, that has been used [or 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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DX\

Acoustic Laboratlory

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 21.4<+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 ; : ; Tolerance limit
pressure level Meas“re(‘f, /I;'S“’"“’“ U"cff/“;'“ty IEC60942:2003
(dB) ° ° Class 2 (%)
Reference microphone 40AU S/N 309231
1 110.0 | 0.80 [ +0.3 | +4.0

Calibrated By: .....

Date of calibration
Date of issue

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%

............... Checked By: ..oovvvieiiiiiiiceis

: 2023-03-22
: 2023-03-23

Page 2 of 2



THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle


s

s

’

SCARLET | TECH

Culibration Labsrstory
3519

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 202303234139

Name of Product Sound Calibrator

Type ST-120
Serial Number ST120C0669E
Specification Class 1
Date 2023/07/07
Tested by
1. Outside : OK
2.Sound Pressure Level : 93.96 dB ; 114.00 dB
1000.24 Hz

3. Frequency
4. Distortion :

Environment conditions :

1.1 % ;1.2 %

Air temperature : 20 °C
Relative humidity : 50 %
101.8 kPa

Static pressure :
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Yy METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number © SPR22010174-3 Page : 1 of 4
Customer

Equipment Name . Vibration Monitors

Manufacturer . Instantel

Model CON/A

Serial Number © UM14539

ID. Number . VM-NO-8

Environmental Conditions

Ambient Temperature SHggeE T 490 Received Date 8 Jan 2022
Relative Humidity 2 5T0) e il A Calibration Date : 17 Jan 2022
Location of Calibration : In-Lab Recommend Due Date 1 17 Jan 2023
Calibration Procedure . In-House Methed Date of Issue : 18 Jan 2022

Method of Calibration

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

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

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

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

Calibrated by : Mr.Munin Khumpum Approved by

Calibration Officer

Autherized Signatory

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

Certificate Number : SPR22010174-3 Page : 2 of 4

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
ICP Accelerometer 353B04 LW231796 45941 13 Nov 2022
Traceability

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

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



Result of Calibration

Certificate No. : SPR22010174-3

Results of Calibration : (*) Without ( ) After Adjustment
Geophone P/N 721A3301 Functional Performance Test

Page : 3 of 4

Function STD Reading UUC. Reading Error Unci‘c)ainty
Velocity (mm/s) 5.004 4.991 -0.013 0.059
Freguency Response Performance Test @ 5mm/s Unit : m/s?
Frequency Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
10.0 5.010 4.988 -0.022 0.058
20.0 5.008 4.986 —0.022 0.058
50.0 5.007 4.990 -0.017 0.058
80.0 5.005 4.987 -0.018 0.058
100.0 5.005 4.989 -0.016 0.058
160.0 5.003 4.992 -0.011 0.058
200.0 5.005 4.990 -0.015 0.058
500.0 5.007 4.991 -0.016 0.058

SP-FM-04-15 REV.Q




' Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration

Certificate No. : SPR22010174-3 Page : 4 of 4

Results of Calibration : () Without ( ) After Adjustment

Linearity Performance Test Unit : m/s?
Frequency Uncertainty
STD Reading UUC. Reading Error

(Hz) ()
160.0 0.501 0.495 -0.006 0.0060
160.0 1.000 0.992 -0.008 0.012
160.0 1502 1.490 -0.012 0.017
180.0 2.000 1.985 =0.015 0.023
160.0 3.001 2.981 -0.020 0.035
160.0 5.002 4.976 -0.026 0.058
160.0 9.897 9.970 -0.027 0.12

Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 85%

— End of Certificate -

SP-FM-04-15 REV.Q
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281[MEC-LABO1]
CLID. NO. E 362101621
JOB CONTROL NO. : 230712075998
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. Q23075998

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

@clccalibration
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REPORT OF CALIBRATION

FOR

NOMENCLATURE - ELECTRONIC BALANCE
MANUFACTURER 3 SARTORIUS

MODEL / TYPE : AZ214

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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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 10.0004 +0.0004 - -
20.0000 20.0000 19.9998 -0.0002 - -
50.0000 50.0000 49.9993 -0.0007 = -
100.0000 100.0000 99.9989 -0.0011 % -
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 DATA
4. Effect of eccentric application of a load on the indication
3 1 4
[ ]
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
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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

@clccalibration


THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle


) CALIBRATION LABORATORY CO, LD, ﬁ_%m mﬁm

e
- < ACCREDITED
AR

NN ———

] I W CALIBRATION AND
C LC LRy DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE s 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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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 3 -
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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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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CALIBRATION

FOR

NOMENCLATURE
MANUFACTURER
MODEL / TYPE
SERIAL NO.

CLID. NO.

JOB CONTROL NO.

CUSTOMER

DATE OF RECEIVED : 25 July 2023

pH METER
EUTECH INSTRUMENTS

PH700
983068/93X218814/93X052911[MEC-LAB0G6]
372200480

230725081582

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 : PHT700
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
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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 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

F3-011-04/01-12 page 4 of 4
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CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE s DIGITAL THERMOHYGRO METER
MANUFACTURER : PRO'S KIT
MODEL / TYPE - NT-311
SERIAL NO. : 100801173|[MEC-LABO0S8]
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 ( SI)

Certificate No. Q23077714

F3-011-04/01-12 page 1 of 3
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REPORT OF CALIBRATION
FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER : PRO'S KIT
MODEL / TYPE : NT-311
SERIAL NO. : 100801173[MEC-LABOS]
DATE OF CALIBRATION : 18 July 2023

ENVIRONMENT CONDITIONS :

Temperature : @3t 2°c Relative Humidity : (55 % 10) %RH

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

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

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 36151.

Temperature & Humidity Chamber, PGC Model 9141-5114 S/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 k= 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

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

Certificate No. Q23077714

F3-011-04/01-12 g page 2 of 3

@cleccalibration


THANADOL
Rectangle


CALIBRATION LABORATORY CO.,LTD.

(¢

~
=, - 025
AN S

ANSI National Accreditation Board
ACCREDITED

\‘\n'u!,?’
%,

CALIBRATION AND
DIMENSIONAL MEASUREMENT

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) X(°c)
25.0 25.01 24.9 +0.11 0.27
2. CORRECTION OF HUMIDITY
STD Temperature STD Reading DUC Reading Correction Uncertainty
(°c) (%RH) (%RH) (%RH) + (%RH)
25 50.0 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 Certificate ###

Certificate No. Q23077714

F3-011-04/01-12
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NSC-TISI-TIS 17025
CALIBRATION 0454

Certificate No. C07230015

Calibration Certificate

Represent to Calibration Certificate, Serial number C07230011

Equipment: SPECTROPHOTOMETER
Model: 723C
Serial No.(or ID): 2C41301043 (MEC-LAB11)
Manufacturer: KWF
Condition: In Condition

Customer

Calibration Place

Calibration Date
24 July 2023

Environment Condition
Temperature: 221 °C + 08 °C
Humidity: 524 %RH + 49 %RH

The Method used

In-house method, WI07, based on ASTM E 275-08 and
ASTM E 387-04

Traceability

This certificate is traceable to the CRM maintained by National
Institute of Standards and Technology (NIST) through Starna
Scientific Limited.

Job No.: KSMT2300233
Received Date: 24 July 2023
Issued Date: 09 August 2023
Page: 1of 3

This certificate is issued the units of
measurement according to the International
System of Units (SI). It provides traceability
of measurement to international or national
standard or other recognized national
standard laboratories.

The measurement uncertainty stated is
the expanded uncertainty which is obtained
from the standard uncertainty multiplied by
the coverage factor (k=2) to provide a level
of confidence of approximately 95%. It is
determined in accordance with the Guide to
Expression of Uncertainty in Measurement
(GUM).

These results may be affected by
deviations from specified conditions. The
results relate only to the items tested,
calibrated or sampled. The report shall not
be reproduced except in full without
approval of SCIMET Co., Ltd.

The standard for Wavelength Certificate No. 108691 and 108692

The standard for Photometric Certificate No. 109010

Person in charge M [I

SCIMET CO.,LTD.

uiun Bredlun IR a

Authorized signatory

FC07-03: 30 MAY 2023
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oGIMET

Certificate No.: C07230015 Page 2 of 3
Calibration Resulits:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
(nm) (nm) (nm) Measurement ( £ nm)

417.67 417.6 0.07 0.14
440.74 440.8 -0.06 0.14
448.99 448.8 0.19 0.14
472.22 472.2 0.02 0.14
513.70 513.7 0.00 0.14
537.49 637.4 0.09 0.14
574.60 5747 -0.10 0.14
641.76 641.8 -0.04 0.14
684.63 684.7 -0.07 0.14
740.27 740.4 -0.13 0.14
748.28 748.4 -0.12 0.14
807.16 807.3 -0.14 0.14
879.70 879.8 -0.10 0.14

FC07-03: 30 MAY 2023
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Certificate No.: C07230015 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Standard absorbance Unit Under Calibration Correction Uncertainty of
Wavelength
(Abs) (Abs) (Abs) Measurement( £ Abs)
0.0000 0.000 0.0000 0.0045
0.5617 0.562 -0.0003 0.0045
420 nm
0.7392 0.738 0.0012 0.0045
1.0550 1.055 0.0000 0.0045
0.0000 0.000 0.0000 0.0045
0.5513 0.552 -0.0007 0.0045
440 nm
0.7230 0.722 0.0010 0.0045
1.0324 1.033 -0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.5036 0.506 -0.0024 0.0045
465 nm
0.6735 0.672 0.0015 0.0045
0.9615 0.963 -0.0015 0.0045
0.0000 0.000 0.0000 0.0045
0.5176 0.519 -0.0014 0.0045
546.1 nm
0.6930 0.692 0.0010 0.0045
0.9908 0.992 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.5530 0.554 -0.0010 0.0045
590 nm
0.7196 0.718 0.0016 0.0045
1.0301 1.030 0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5370 0.538 -0.0010 0.0045
635 nm
0.6862 0.686 0.0002 0.0045
0.9822 0.982 0.0002 0.0045

The End of Certificate

FCO07-03: 30 MAY 2023
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oGIMET

Statements of conformity:

Refer to Certificate No.: C07230015 Page: 1 of 3

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

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

Tolerance and Decision rules:

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

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

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

] 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

FC07-03: 30 MAY 2023
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Refer to Certificate No.. C07230015 Page: 2 of 3
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance () Conformity
4176 0.07 0.14 1.0 Pass
440.8 -0.06 0.14 1.0 Pass
448.8 0.19 0.14 1.0 Pass
472.2 0.02 0.14 1.0 Pass
513.7 0.00 0.14 1.0 Pass
537.4 0.09 0.14 1.0 Pass
574.7 -0.10 0.14 1.0 Pass
641.8 -0.04 0.14 1.0 Pass
684.7 -0.07 0.14 1.0 Pass
740.4 -0.13 0.14 1.0 Pass
7484 -0.12 0.14 1.0 Pass
807.3 -0.14 0.14 1.0 Pass
879.8 -0.10 0.14 1.0 Pass

FC07-03: 30 MAY 2023
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Refer to Certificate No.:  C07230015 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
0.562 -0.0003 0.0045 0.010 Pass

420 nm
0.738 0.0012 0.0045 0.010 Pass
1.055 0.0000 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.552 -0.0007 0.0045 0.010 Pass

440 nm
0.722 0.0010 0.0045 0.010 Pass
1.033 -0.0006 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.506 -0.0024 0.0045 0.010 Pass

465 nm
0.672 0.0015 0.0045 0.010 Pass
0.963 -0.0015 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
5461 nm 0.519 -0.0014 0.0045 0.010 Pass
0.692 0.0010 0.0045 0.010 Pass
0.992 -0.0012 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.554 -0.0010 0.0045 0.010 Pass

590 nm
0.718 0.0016 0.0045 0.010 Pass
1.030 0.0001 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.538 -0.0010 0.0045 0.010 Pass

635 nm
0.686 0.0002 0.0045 0.010 Pass
0.982 0.0002 0.0045 0.010 Pass

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

The End of Statements of Conformity

FC07-03: 30 MAY 2023
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name:

Instrument Location:

Instrument Serial No.: 079518071903

Date: 10-Aug-2023
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 20f2
Cl_lstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO-02409453
Name: Number:
Date PM Performed: 10-Aug-2023 Next PM Due Date: 10-Feb-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 . =y e
Y PerkinElmer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

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

Additional Reagents and Standards Required for PM

Part Number
(if applicable)

Description Quantity

Batch/Lot # Expiration Date:
(MM/YY)

N0691579

Multi-Element Standard
(N069-1579 diluted 10X)

7-263MFX1 Apr-2024

N9300221

Instrument Calibration-4
(N9300221 diluted 100X)

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.
M Is the instrument operational?

2. Mechanical:

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

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

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

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

¥1 Check the shear gas nozzle for blockages and proper, uniform flow.

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

V] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.42 Passed
Mg 280.856 %RSD <1 % 0.45 Passed
Mg 285.207 %RSD <1 % 0.29 Passed
Ba 455.403 %RSD <1 % 0.26 Passed
5.4 Mn BEC:

¥1 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 7588.2 876421.1
Mn 257.610 Axial 1,000 ppb 18796 2472751.8
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 7588200 868832.9 8.71 <30 PPB Passed
Axial 18796000 2453955.8 7.65 <30 PPB Passed
6. Review:

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

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




Additional Comments

Additional Comments Regarding the PM

Review

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

This ICP-OES/Avio200 Passes ¥1 Fails (1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Re| C Date:
10-Aug-2023
(DD-MMM-YYYY)

Authorized Customer Represe =~ * ' Date:
10-Aug-2023
(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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PerkinElmer TruQ 930(}

Atomic Spectroscopy Standard T

Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4

Matrix: 5% HNO:
Lot Number: 59-091CRY1 Certification Date: DEC - 2022
Expiration Date:  JUN 3 0 2024

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pg/mL 100 pg/mL 3103a* Pb 50.0 pg/mL 49.8 pg/mL 3128*
Tl 100 pg/mL 100 pg/mL 3158 Se 50.0 pg/mL 50.1 pg/mL 3149*

Cd 50.0 yg/mL 50.0 pg/mbL 3108*
* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi; Lot# 54-134CR, 57-156CR, 58-169CR

Refer to side 2 for details of certification.

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

ed bottles. All glassware used is class A.

Certifying Officer:

' PerkinElmer, Inc.

PerkinElmer’ —
u.5.A. Tel: 1-203-925-4600
» U.S.A. Toll Free: 1-800-762-4000 |f°

T AT

S R i LS oL AR

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


THANADOL
Rectangle


19

LN UU

PNa15aU I Y UNLTEUNa U URN1 AT



nsulssUERAING Y
AUUNTZILT © UGl

7 9n omeola) bealb

UATIBNT NTANNT @ocoo

b e qnmﬁuﬁ" wEHe

Fea seogyilsieiuiunuileniosujifinsinseiienyu
= o a w ¢ & ad a o € o w
Sou nssunsgaans usen Ll 1udilleSs Aeudaunun I

$1i . Aetunsilowseang/isuayaans wavstinensuaivwesionfuanmsliessiienu

a1TuUN @0 SUAU b&os
. vilsdausom lutl 1BulileSe roudausust 3110 9 MEC beo-be adiufl ee 5137AN bdoe

Aafidansny lenansuuuyhewlsdesudeonstunslouioslfUimslinszienyu
UStn land 1oudidleds Aoudauaun 9718 99U @ Wy
AUMeEaNen9fe @ wag b uSEm luid Wuddless asudaunud 911n vaseany
wldasutunzilsuissUjUiAnisiinseiienyu wwnsdeu

sonsulssuenavng sy Uy
naulsenugramnssufinnsanuds iusem lud Budiless reudaunuy 31in eeny
wivdeSuiunsdsuiesfiRnsimssienyy lneflasrusenaunsil
n. gAIuAsguaviBsUfURn Tl ev

®) nzdouand
o) vedouand
v, WmthivsgdwiesufuRnisiinsies
®) vzfeuad
©) nzdouand
) nzidewad
&) vzl
&) nzfowani
) nzdouaud
) nedouavil
<) nzdouad
&) nedouani
®0) nedouad

06) UIEUNE...

Green Industry i = P e [ Y < .
e “gAAIMMNTINGNANG Ussinale it souiuimu gaamnsssdiden 1


THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle


o)
o)
@en)

o)

nziouavd
nzdouand
vedouani
nzdouani

A. Yautngalsuanunlasutunziteuliimsgiluids audidanse

wﬁaﬁaaﬂ’uﬁavﬂmmdui‘uﬁ o UNTIAN b WNUsEaIRlzneIgniiie
5U°ZJ‘LJVI°’LUEJHMENUQUG]ﬂ’W’a")Lﬂﬁ"‘MLﬂﬂ’Hu Iwaumﬂuamaawwmmanmsﬂsmaummama
nsulssnugaanynssunely mo Ju ﬂamuaumwmwuaaaiwumwawmﬂg‘umﬂ']'mﬂswvmaﬂwm
m“uamamamnawwawlﬂmsmisaqmamamnﬁsu yiadl E’i’lll']'iﬂﬁl'uﬂWmBNWUSﬂUUBLaﬂWa'E)UﬂﬁLGWl
wmnulsmﬂiu‘[swuamamﬂsw A3 QR Code hevefadoatiul

SaSsuufielusansiu

navIveasiioufuNanEls9IU

YDLANIAINTUDD

fénnumanedifuuaziRoufuuniwlssey
Ufjdinemunvedufinmulinvgammniam

fumaerusruuBidnnseiing

NAUNINTFIUIINTIATIEIVadeULai vwarnuleuiasufuRnns

Green fndusiry & % 2 & s o e =t
e “YERMNTFHITIING UszinAlnafitmiin Sauiiwmiun aasmnssamides” |
[



THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle

THANADOL
Rectangle


o at ' 3 =i o oy =
tanansuuunenisdesudesigiunsfouiesufjiAnisimseiianau
U3 Tl Budiliese reudaunusi 31in wunzidoy
=l al i @ o
#ian omeoc(e) ke ly aduille 0 QUAMWUS bebe

1 = i s 3 = °
vauteasuaRenlaTuTunsdeuannsulssnugaamnssu 19 o 518015

Uiy 37u9u 20 518075

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

LBNE15871984

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

2) Distillation, Direct Photometric Method®!

¥
U1 ldfy 37u9u 18 578015

fdudl drsuaiy EERIGERER]

1 Antimony Digestion, Inductively Coupled PLasmaIMethodB]

2 Arsenic Digestion, Inductively Coupled Plasma Method™

3 Barium Digestion, Inductively Coupled Plasma Method™

4 Beryllium Digestion, Inductively Coupled Plasma Method™

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method™

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

8 Chromium (V1) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™!

10 Lead Digestion, Inductively Coupled Plasma Method™

il Manganese Digestion, Inductively Coupled Plasma Method™

12 Nickel Digestion, Inductively Coupled Plasma Method™

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

14 | pH Flectrometric Method"!

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method™

17 | Vanadium Digestion, Inductively Coupled Plasma Method!™

18 - liZing Digestion, Inductively Coupled P{ia\s\;.a Method®!
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1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**™

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

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

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

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

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

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

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

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

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

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

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

L=

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

Digestion, Inductively Coupled Plasma thhod[m

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

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

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

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

9 Lead Digestion, Inductively Coupled Plasma Method®"

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

11 Nickel Digestion, Inductively Coupled Plasma Method®™”

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

13 Silver Digestion, Inductively Coupled Plasma Method®7

14 | Vanadium Digestion, Inductively Coupled Plasma Method®"

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

19Na158198¢

1. NTENTNPAAMNTIU. UITNIANTENTNOAENNTTY, N.A. 2548, 3o miﬁﬁmﬁ'aﬂ.ﬁgaﬁa
Fanillduda svdvyunen. 25 unsia 2549, 1duil 123 neuiew 114

2. anmAmnssudwindenwisemelng. giiedtasesiinde. fusiaded 4. nyaunma:
ISOULMNIIRUN, 2547.

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

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

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

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

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

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

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

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9_045D§S£)$) .
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Form NSC/TISI 2

Tufuseaaedl  22-LBO164
{Certificate No.) 7777

TususeeszuUY

(Certificate of Accreditation)

91AE81U1INNAMNTUNTEINVUYLANTHINTFTIUURIVIR W.0. e

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

1AYIENMTAINUIIRTFIUNARA NN AN T

(Secretary-General, Thai Industrial Standards Institute)

2anlusUTaIRUUL In

(Issues this certificate to)

&y o
ARRHTERT
(Address)

asUN195UTBIANEINTE

(Certificate of competence)

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

vafimualuNmsauETIves nesujuinmaasunazvejiRnsaeuiiioy

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

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

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

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

souauiimsdinanuunasgrunindusignamngsy

UfjUAsnsunuy
wyBnisdninaanasgunaasiusigea1n s
SO
N \\__// “,
ﬂ*\\\t_-"//”;:
o a . ::/—-‘_—-\\::
NIENTNREMNTIY dineanasgundndumonamnssy A o

(Ministry of Industry Thailand, Thai Industrial Standards Institute)
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sgazideasvnazveudgluiusasiasufiing

(Scope of Accreditation for Testing)

YoreaUfuRn1g U3em Tl 1Budillede peudausud 411n
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
RUNYLAVATSUTOIN
(Accreditation No.) B
atul 03 ponlfauaTuN 21 FmAu w.A. 2566 DYTUN 17 wawniAu w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1s Ouwenaaun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@1971N1IVIAdaUy F1YATNAFDU Wnedeu
(Field of Testing) (Parameter) (Test Method)
ANAIINADY
(Environment field)
1 ﬁq - Heavy Metals - Standard Methods for the
(Water) e Cadmium (Cd) Examination of Water and

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

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

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

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

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

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

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

0.10 mg/L to 5 mg/L

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

()

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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auuNn 03

(Issue No.) (Valid from)

(Scope of Accreditation for Testing)

DONLVAILATUN 21 FINAU W.A. 2566

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

THAILAND

DYTUN 17 wawn1Au w.A. 2571
(Unti) (17 May B.E.2571 (2028))

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

(Water) (Count.)

5.0 mg/L to 2 000 mg/L

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

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

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

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

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

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

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

part 2340 C O/

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

sgazideasvnazveudgluiusasiasufiing

THAILAND

atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuN NiBaUusng Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU Fvegau
(Field of Testing) (Parameter) (Test Method)
AAIInNADY
(Environment field)
> Sz - Heavy Metals - Standard Methods for the
(Wastewater) e Cadmium (Cd) Examination of Water and

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

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

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

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

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

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

0.10 mg/L to 10 mg/L

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

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

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

()

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

THAILAND
atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU SJ%VIG]?‘@U
(Field of Testing) (Parameter) (Test Method)
AUNALINRDY
(Environment field)
2. Unde (9) - Total Suspended Solids - Standard Methods for the
(Wastewater) (Count.) 5.0 mg/L to 10 000 mg/L Examination of Water and

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

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

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

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

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

part 4500-H" BO/

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

THAILAND
atunl 03 poNlifuaTuN 21 FAN w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU SJ%VIG]?‘@U
(Field of Testing) (Parameter) (Test Method)
AAIInNADY
(Environment field)
3. U1 waziudy (sie) - Biochemical Oxygen Demand - Standard Methods for the
(Water and Wastewater) (Count) (BOD) Examination of Water and
2 mg/L to 10 0000 mg/L Wastewater, APHA, AWWA,

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

part 4500- SO4* E O/

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testine)

THAILAND
atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIRANPY 251041 YNIINAEDU Fvegau
(Field of Testing) (Parameter) (Test Method)
avdwIndou
(Environment field)
4. fiy - Heavy Metals - MEC-WI-43 based on
(oits) e Chromium (Cr) US EPA Method 3050 B
10 mg/kg sample to Revision 2: 1996 and
100 mg/kg sample US EPA Method 6010 D
e Copper (Cu) Revision 5: 2018

10 mg/kg sample to Q/

100 mg/kg sample
e Nickel (Ni)

10 mg/kg sample to

100 mg/kg sample
e Zinc (Zn)

10 mg/kg sample to

100 mg/kg sample

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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