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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3 y33udindad $1in lassmamilowsiugaamnssuviinfiuuzgoad iivognamnssureain
Usemulng?t 31945/16116 samwaudatiuusenutngi 27264/15242

Address s fhuadann uagiuaanein suaewdios Swiayisud Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. ~ Sampling Date  : 10-13 December 2021
Station s dinaulsalduvedlasens (UTM 48P 0299490 E, 1653818 N.)

Sampling Method : High Volume Air Sampler
Data Provided by Laboratory

Sample Type 1 BN Received Date  : 14 December 2021
Analytical Date  : 14-20 December 2021 Report Date : 20 December 2021
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 27 January 2021 Expiration Date : 27 January 2022
Parameter Sampling Date Analytical Method Resui‘; Standar? !
(mg/m”) (mg/m°)
10-11/12/2021 US.EPA 40 CFR 50, Appendix B 0.061
TSP 11-12/12/2021 US.EPA 40 CFR 50, Appendix B 0.052 0.330
12-13/12/2021 US.EPA 40 CFR 50, Appendix B 0.070
10-11/12/2021 US.EPA 40 CFR 50, Appendix J 0.027
PM-10 11-12/12/2021 US.EPA 40 CFR 50, Appendix J 0.025 0.120
12-13/12/2021 US.EPA 40 CFR 50, Appendix J 0.031
Note: ! uUszmammiznssunsiaandouuwien alud 24 (wm.2547) Bes fvusnmsgruaunmenmaluussenmalagialy

TSP: duaenssau 1adn 24 Falus
PM-10: fuaresavumdnndt 10 lursou wde 24 dalus

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : USn y3suduatmi §1in Tasamaivilowusfiugravnssuilnfiuuzeoad agnanunssuneaiie
Uszyulngi 31945/16116 Tamunuiaiuussmulngd 27264/15242

Address : duadenas uagiuaanedn Sunedles Smiayisud Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd.  Sampling Date  : 10-13 December 2021
Station : Uilandiu (ngudusiaedn) (UTM 48 P 0299485 E, 1653824 N.)

Sampling Method : High Volume Air Sampler
Data Provided by Laboratory

Sample Type T DINA Received Date  : 14 December 2021
Analytical Date  : 14-20 December 2021 Repoert Date : 20 December 2021
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 27 January 2021 Expiration Date : 27 January 2022
Parameter Sampling Date Analytical Method iEsaut StaSa
(mg/m?) (mg/m?)
10-11/12/2021 US.EPA 40 CFR 50, Appendix B 0.041
TSP 11-12/12/2021 US.EPA 40 CFR 50, Appendix B 0.053 0.330
12-13/12/2021 US.EPA 40 CFR 50, Appendix B 0.048
10-11/12/2021 US.EPA 40 CFR 50, Appendix J 0.020
PM-10 11-12/12/2021 US.EPA 40 CFR 50, Appendix J 0.023 0.120
12-13/12/2021 US.EPA 40 CFR 50, Appendix J 0.022
Note: ! UszmAnmznssunissuindouuiend atufl 26 (nm.2547) (es fvunsnmsguAaunweInAluusssnAlaevly

TSP: fuavenssin wae 24 Halus
PM-10: duavepsuuiadnnii 10 luaseu wée 26 2l

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.03 22-09-2563
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USuN Tud 1IBUBITESY AoUBAaIaUr Shria
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3tW y35udurimi 91in Tassnsmilesusfugranvinssueiafiuuzeead egnamnssunoaine
Usznulng? 31945/16116 Tauwnudaiudseymutingd 27264/15242

Address : ihuadam wavdvaanedn Sunewdiss dawiny3sud Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd.  Sampling Date  : 10-13 December 2021
Station : Undlandiu (ndadnilannane) (UTM 48 P 0300154 E, 1652859 N.)

Sampling Method : High Volume Alr Sampler
Data Provided by Laboratory

Sample Type 1 INA Received Date  : 14 December 2021
Analytical Date  : 14-20 December 2021 Report Date : 20 December 2021
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 27 January 2021 Expiration Date : 27 January 2022
Parameter Sampling Date Analytical Method Results Standarc;l !
(mg/m°) (mg/m>)
10-11/12/2021 US.EPA 40 CFR 50, Appendix B 0.048
TSP 11-12/12/2021 US.EPA 40 CFR 50, Appendix B 0.056 0.330
12-13/12/2021 US.EPA 40 CFR 50, Appendix B 0.058
10-11/12/2021 US.EPA 40 CFR 50, Appendix J 0.023
PM-10 11-12/12/2021 US.EPA 40 CFR 50, Appendix J 0.026 0.120
12-13/12/2021 US.EPA 40 CFR 50, Appendix J 0.027
Note: ! uUsenimnnenssunsiiuindesisiend adufl 26 (n..2547) Bas Amunesgiugunwenaluussmalasis )

TSP: duazanssanl 1afe 24 1l
PM-10: fuavessuuiadnnia 10 luaseu wie 24 ks

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.03 22-09-2563
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U3en Tud 1BUBITesSY ReuBaIaun Fria
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U5 y33ugurimi §1in Tassmawiliswsiiugaamnssuriafiuuseoas egeamnssunaass
Usenuling? 31945/16116 Saunudsiuuseniudngi 27264/15242

Address : uadann uazduaanedn Sunedlos Smiayiiug Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd.  Sampling Date  : 10-13 December 2021
Station s tuwane (UTM 48 P 0299516 E, 1651957 N.)

Sampling Method : High Volume Air Sampler
Data Provided by Laboratory

Sample Type : 1NN Received Date  : 14 December 2021
Analytical Date  : 14-20 December 2021 Report Date : 20 December 2021
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 27 January 2021 Expiration Date : 27 January 2022
" : e e P Result Standard ¥
arameter amplin e nalytical Metho
S vt (mg/m?) (mg/m?)
10-11/12/2021 US.EPA 40 CFR 50, Appendix B 0.050
TSP 11-12/12/2021 US.EPA 40 CFR 50, Appendix B 0.052 0.330
12-13/12/2021 US.EPA 40 CFR 50, Appendix B 0.043
10-11/12/2021 US.EPA 40 CFR 50, Appendix J 0.022
PM-10 11-12/12/2021 US.EPA 40 CFR 50, Appendix J 0.024 0.120
12-13/12/2021 US.EPA 40 CFR 50, Appendix J 0.019
Note: ! UsznmAmenssunisaawandouwise adufl 26 (w.a.2547) Fos fi'mumrm'rﬁ'mﬁmmwmmﬁluuswwﬂ'm‘[maﬁ"';'lu

TSP: fuazenisml lade 24 $alus
PM-10: fuazessuunadnndi 10 linseu wie 24 Halus

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. a/4q
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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Usun Tud 1BudIdesSo AouBaIaur Ao
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3t 3fudurini rin lassmsmilesusiiugramnssueiiefiuuzeead iiisgnaminssuieadn
Usenulingd 31945/16116 sausuiaiuUsemutngi 27264/15242

Address s iuadanm uavsuaanedn sunawles Jmiaysud Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. ~ Sampling Date  : 10-13 December 2021
Station s dtinaulsslafiuveslasenis (UTM 48 P 0299490 E, 1653818 N.)

Sampling Method : Sound Level Meter
Data Provided by Laboratory

Sample Type  : sudiuldes Received Date  : 14 December 2021
Report Date : 20 December 2021
Model of Equipment : ACO 6226 Model of Traceability : CA-128/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 10 March 2021
Measurement of Reading (dB(A)) : 108.40 dB/999.95 Hz Certificate No : Cal 010-0321-0342
Equivalent Sound Pressure Level (dB(A))
Time 10-11 December 2021 11-12 December 2021 12-13 December 2021
Leqg 24 hrs. Lmax Leg 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 578 80.4 56.0 74.5 56.7 79.6
11.00-12.00 55.0 81.2 54.7 80.3 52.9 69.9
12.00-13.00 50.5 70.8 51.7 69.5 518 65.7
13.00-14.00 54.3 75.4 552 78.9 54.1 729
14.00-15.00 53.2 75.2 56.3 83.4 544 66.6
15.00-16.00 52.9 112 54.2 80.1 54.0 67.2
16.00-17.00 533 72.8 52.6 (2.2 54.6 71.0
17.00-18.00 51.2 66.5 50.0 65.7 51.2 69.1
18.00-19.00 48.9 69.0 49.3 73.3 50.2 70.1
19.00-20.00 48.9 61.4 49.5 64.9 49.4 64.5
20.00-21.00 455 59.7 45.6 60.7 47.9 677
21.00-22.00 45.7 62.8 47.6 58.3 46.4 61.7
22.00-23.00 46.3 594 44.3 59.1 455 59.1
23.00-00.00 44.5 65.6 54.3 63.7 44.9 64.1
00.00-01.00 47.9 60.7 52.9 63.6 511 59.0
01.00-02.00 613 66.5 54.7 634 50.7 60.8
02.00-03.00 61.2 63.4 59.2 63.8 46.4 60.5
03.00-04.00 54.9 64.7 a4.7 59.1 44.3 56.6
04.00-05.00 42.7 59.6 42.1 58.9 43.8 57.3
05.00-06.00 433 65.8 44.2 66.6 44.6 62.9
06.00-07.00 49.9 76.8 493 70.8 50.7 70.6
07.00-08.00 54.0 81.5 54.8 79.4 514 753
08.00-09.00 58.4 82.4 55.2 729 54.6 73.2
09.00-10.00 56.4 78.7 55.8 69.9 55.2 82.2
Average 24 hrs. 54.6 - 53.4 - 51.8 -
Maximum - 82.4 - 83.4 - 82.2
Standard” 70.0 115.0 70.0 1150 70.0 115.0
Note: ! Uswmennwnssumsdeuandonuiend atud 15 (ne. 2500) Fos dvmmnasgusziudedasialy

Reviewed signatory S Approved signatory
Reported results refer to submitted sample(s) only. - 1/4
Do not copy partial of this analysis report without official approval.

MEC-FM-45 Rev.03 22-09-2563
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uBsh Tud 1BuBItESD AoUBAIaUR T1A0
MINE ENGINEERING CONSULTANT GO, LTD.

ANALYSIS REPORT

Data provided by Customer
Customer Name : U3 y3$uduriond $1n Tassnsuilesusitugaamnssusiiafiuuzenad ilegramnssurioadis
Uszvuling?l 31945/16116 Samunuiisiudssnulingd 27264/15242

Address s duadana wazshuaanedn sunedlos SndnyiTug Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd.  Sampling Date  : 10-13 December 2021
Station : Undlaniiu (nguinuiaedn) Sampling Method : Sound Level Meter

(UTM 48 P 0299485 E, 1653824 N.)
Data Provided by Laboratory

Sample Type : SeRudes Received Date  : 14 December 2021
Report Date : 20 December 2021
Model of Equipment : ACO 6226 Model of Traceability : CA-128/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 10 March 2021
Measurement of Reading (dB(A)) : 108.40 dB/999.95 Hz Certificate No : Cal 010-0321-0342
Equivalent Sound Pressure Level (dB(A))
Time 10-11 December 2021 11-12 December 2021 12-13 December 2021
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 61.8 82.1 62.1 834 6l 79.7
11.00-12.00 60.8 84.4 60.0 78.5 59.6 804
12.00-13.00 59.3 80.2 63.9 82.8 59.6 79.6
13.00-14.00 59.6 79.8 60.5 85.9 60.1 829
14.00-15.00 61.0 85.1 61.9 50.7 59.6 83.4
15.00-16.00 60.1 83.6 62.5 82.4 63.9 90.5
16.00-17.00 61.4 83.0 63.1 87.1 60.8 814
17.00-18.00 62.4 85.4 61.1 84.5 59.1 80.2
18.00-19.00 594 79.9 58.4 77.9 58.1 83.2
19.00-20.00 5719 82.5 57.4 78.8 55.9 83.4
20.00-21.00 55.8 78.1 5511 75.8 555 125
21.00-22.00 53.8 74.6 544 80.4 5271 74.4
22.00-23.00 529 75.0 514 69.6 52.8 74.0
23.00-00.00 524 743 49.3 67.3 50.1 68.7
00.00-01.00 50.0 679 49.8 68.2 50.7 755
01.00-02.00 49.2 66.5 48.7 {0:5 497 69.5
02.00-03.00 49.5 69.7 48.4 68.9 49.8 68.1
03.00-04.00 49.3 67.2 49.7 68.3 hl.7 720
04.00-05.00 50.7 70.0 551 74.9 60.2 81.9
05.00-06.00 57.9 78.0 60.1 79.4 60.7 80.8
06.00-07.00 60.7 78.8 65.1 85.1 64.0 83.6
07.00-08.00 64.5 82.1 63.6 86.2 63.4 83.4
08.00-09.00 63.6 85.8 62.8 82.0 63.2 87.1
09.00-10.00 63.7 85.7 61.5 813 619 81.6
Average 24 hrs. 59.6 - 60.3 - 59.7 -
Maximum - 85.8 - 90.7 - 90.5
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

g Y ] a v A
Note: Y UmnmAamenssumsaewnadesuiand adufi 15 (w.

MummmgwizﬁmamTﬂav'h"lﬂ
' -~ L

0D B>~ 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.03 22-09-2563


USER
Rectangle

USER
Rectangle


ustNn Tud 1IBUBITESD PoUBAIaUN g
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data provided by Customer
Customer Name : U3t y33udurdn $1in Tassmamdisausiiugramnssuviinfuusead iognamnssunoaia
Usenutngil 31945/16116 Taunudaiuusemutngdi 27264/15242

Address : fhuadana wagiuaanedn sunedios Jmiayisud Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. ~ Sampling Date  : 10-13 December 2021
Station : Unilandiu (nguiulannans) Sampling Method : Sound Level Meter

(UTM 48 P 0300154 E, 1652859 N.)
Data Provided by Laboratory

Sample Type : Sedudng Received Date  : 14 December 2021
Report Date : 20 December 2021
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 10 March 2021
Measurement of Reading (dB(A)) : 108.40 dB/999.95 Hz Certificate No : Cal 010-0321-0342
Equivalent Sound Pressure Level (dB(A))
Time 10-11 December 2021 11-12 December 2021 12-13 December 2021
Leqg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 58.6 86.0 58.2 85.6 5T.1 a52
11.00-12.00 56.7 78.7 55:2 77.0 53.7 753
12.00-13.00 56.6 78.5 56.3 79.5 559 80.4
13.00-14.00 61.2 97.1 59.3 920 57.3 86.8
14.00-15.00 61.8 922 60.1 87.9 58.4 83.5
15.00-16.00 55.0 74.6 55.6 170 56.2 T9.3
16.00-17.00 59.5 82.0 58.9 80.6 58.2 79.1
17.00-18.00 57.4 T2 58.4 86.8 59.4 96.4
18.00-19.00 58.8 90.6 58.2 86.3 57.6 82.0
19.00-20.00 58.2 84.5 58.2 83.4 58.2 82.2
20.00-21.00 59.5 89.5 56.6 823 53.7 750
21.00-22.00 56.1 757 54.7 76.6 533 774
22.00-23.00 576 86.6 55.2 79.7 527 727
23.00-00.00 54.6 il 54.6 76.2 54.5 797
00.00-01.00 55.1 71.0 54.8 720 545 3.0
01.00-02.00 57.4 9.7 56.6 78.9 55.8 78.0
02.00-03.00 555 70.3 55.6 70.4 55.6 70.4
03.00-04.00 53.8 69.2 55.6 72.9 5F:53 76.5
04.00-05.00 552 73.0 55.8 73.2 56.3 734
05.00-06.00 555 76.8 5T 82.4 59.8 88.0
06.00-07.00 57.2 85.2 61.4 924 65.6 99.6
07.00-08.00 517 81.0 57.8 80.2 579 79.3
08.00-09.00 59.0 83.6 60.4 87.7 618 91.8
09.00-10.00 62.7 91.2 61.0 87.6 59.2 83.9
Average 24 hrs. 58.2 - 57.8 - 58.3 -
Maximum - 971 = 92.4 - 99.6
Standard” 70.0 115.0 70.0 115.0 70.0 115.0
Note: ! Ussmenaznisumisdewindouwisnid avufl 15 (ne. 2500)3as svumnasgussdudesdaoaly

Reped results refer to submitted sample(s) only. 3/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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Usun Tud 1BUBItesy AoUBAIOUN D
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data provided by Customer
Customer Name : U3t (3udurin in lassmawmilesusiugeamnssuslafiuvuzgeas iilegaamnssuieain
Usznulingd 31945/16116 Swuunudaiuusemulng? 27264/15242

Address : fhuadanm uagsuaaedn sunewles Jantay3sud Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. ~ Sampling Date  : 10-13 December 2021
Station s Uuwadd (UTM 48 P 0299516 E, 1651957 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type  : sediuldes Received Date  : 14 December 2021
Report Date : 20 December 2021
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 10 March 2021
Measurement of Reading (dB(A)) : 108.40 dB/999.95 Hz Certificate No : Cal 010-0321-0342
Equivalent Sound Pressure Level (dB(A))
Time 10-11 December 2021 11-12 December 2021 12-13 December 2021
Leqg 24 hrs. Lmax Leq 24 hrs. Lmax Leqg 24 hrs. Lmax
11.00-12.00 61.6 94.8 61.5 94.2 543 76.5
12.00-13.00 55.3 79.4 57.0 83.7 56.1 76.3
13.00-14.00 59.1 86.6 61.7 86.8 55.7 82.8
14.00-15.00 58.6 85.1 58.8 85.2 55.8 78.2
15.00-16.00 51.5 81.7 60.2 83.4 56.8 79.0
16.00-17.00 555 78.0 59.4 83.7 57.0 82.1
17.00-18.00 578 833 578 82.1 60.6 90.6
18.00-19.00 51.0 754 521 78.4 54.6 78.4
19.00-20.00 50.4 77.0 512 77.2 53.1 82.5
20.00-21.00 494 71.0 49.9 73.8 48.7 725
21.00-22.00 46.9 710 a6.7 711 47.8 72.2
22.00-23.00 45.0 674 45.1 66.9 47.0 69.1
23.00-00.00 46.1 70.2 454 70.5 46.4 64.8
00.00-01.00 43.7 61.0 44.3 655 48.3 717
01.00-02.00 435 61.8 44.9 64.0 48.1 67.2
02.00-03.00 43.3 60.8 48.1 69.7 48.8 67.4
03.00-04.00 47.6 71.1 49.5 70.6 50.0 67.7
04.00-05.00 E1.8 76.2 534 75.6 53.0 739
05.00-06.00 59.2 81.1 583 83.6 56.6 77.8
06.00-07.00 60.7 825 619 827 58.7 85.1
07.00-08.00 57.1 78.9 59.5 844 61.2 93.6
08.00-09.00 565 81.7 59:7 86.0 56.9 7
09.00-10.00 56.6 78.4 58.5 813 59.1 81.0
10.00-11.00 57.8 83.9 583 83.5 56.2 79.0
Average 24 hrs, 56.0 - 57.4 - 55.8 -
Maximum - 94.8 - 94.2 - 93.6
Standard” 70.0 115.0 70.0 115.0 70.0 115.0
Note: ) Usgmermznssumisdeuandouuisnnd atudl 15 Gue. 2540) Fes Amumnesgusesudelaoialy
Reviewed signatory Approved signatory
Reported results refer to suitted sample(s) only. - - - 4/4

Do not copy partial of this anatysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3t (33uduniond §1in lassmsmileausfiugranvnssuviiafiuuzeead ifisgnanvnssunoain
Useyulngil 31945/16116 Smunudsiulsenmutngii 27264/15242

Address s iuadan wavduaanedn sunadles Smday3sud Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. ~ Sampling Date  : 10 December 2021
Station : Tsaluifiuwaslasenis (UTM 48P 0298945 E, 1653297 N.)

Sampling Method : Radiative acceleration calculations
Data Provided by Laboratory

Sample Type  :ATM#iULEY Received Date  : 14 December 2021
Report Date : 20 December 2021
Area System Opacity ( % ) Average |Standard”

monitoring | Control Dust | No.1 | No.2 | No.3 | No.4 | No.5 | No.6 | No.7 | No.8 | No.9 | No.10 | (%) (%)
T5alsifiuvos

ﬁiﬂi&jﬁ? 0.5 0.7 0.3 0.6 0.4 0.7 0.6 0.9 0.2 0.5 0.54 20
Tassnns

Note: "UssmiAnsznsydvemant walulaBuazdewindou senmuaralunng 55 wimseriygRduaiutarinvquamdanadeuuisi

- o ' y ' ' - a ' =
W.A. 2535 1389 Mvuaunsgiuaruqunslasoduazess anlseld ua desdiu Ussnialusiefeanpunw wdu 114 neud 6 ¢
o ol
AUl 21 unsAu 2540

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/1
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3¥ y53uduwaimi 91in Tassnsinilesusiiugramnssuiiafiuvuseead egnanvinssunoadte
Ussyulng® 31945/16116 $aunuiaiuusenulngd 27264/15242

Address s Auadanal uazsuaaein sunewles JwdayFiud Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co,Ltd. ~ Sampling Date  : 9 December 2021
Station - thulaniiu (ngsdviedin) ndsieglndfiaamsfiene usanidesvile (UTM 48P 0299485 E, 1653824 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample Type - auduazifiou Received Date  : 14 December 2021
Report Date : 20 December 2021
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz 8 N/A N/A
Peak Particle Velocity ; mm/sec <0.130 0.150 0.181
Peak Displacement ; mm 0.001 0.000 0.000
Standard”
Peak Particle Velocity ; mm/sec 12.7 - s
Peak Displacement ; mm 0.25 - -
Measured Instrument Brand Model
Instantel Minimate Blaster
Note: U Uszmanszvsminemmssrmminardunndon (o fmunnmsgmeunussiudsiaranuduasiounnnmsiimiiesiu

ARaflusrvfinauune 1@ 122 seudl 125 < asiufl 29 Sunau 2548
N/A wiedia Frequency < 1 Hz, Velocity <0.130 mmy/sec way Displacement < 0 mm
pasudamiios 16.03 u,

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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Data Provided by Customer

UBuh Tud 1IBUBITESD AoUBANAUN Trda
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Customer Name : U3t y3fudiundand 1in lasansinileausfugnavinssuslinfiuuzgoad iegramnssuneadn
Usemutngdl 31945/16116 Sauusuiaiuussnultngd 27264/15242

Address s shuadanas uagduaanedn dunewdios Jawmdayisug Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd.  Sampling Date  : 9 December 2021
Station s tumadd (UTM 48 P 0299516 E, 1651957 N.)

Sampling Method : Ground Vibration Recorder

Data Provided by Laboratory
s Anuduaziiioy

Sample Type Received Date  : 14 December 2021
Report Date : 20 December 2021
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
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
Standard?
Peak Particle Velocity ; mm/sec - # -
Peak Displacement ; mm - - -
Measured Instrument Brand Model
Instantel Minimate Blaster

@ = s . e ° ar y o o
Note: " dszmmnszwmsimininsssruviuazdiuandes (383 fmumnaspumuaussiudsuasmuduaniouanmeiimiiaiu
a a ' o w ol o
ffaflusvfaniyune wu 122 aoufl 125 1 avfudl 29 Suneu 2548
N/A wuefis Frequency < 1 Hz, Velocity <0.130 mmy/sec uag Displacement < 0 mm

nansziliomiias 16.03 .

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.03 22-09-2563
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usEN Tud 1IBUBITEBY AeUBANIAUN D
MINE ENGINEERING CONSULTANT CO.,LTD.

/N~ ANALYSIS
4 X REPORT

Testing 0623

Data Provided by Customer
a w e € W ¢ o W e 1a a a ¢ o ' v
Customer Name T UWN YITUBUITAU 907 T\"'I'Nﬂ’ﬁl,‘lfmEi\'lLL?MUQNE’Mﬂiiﬂﬂuﬂﬂuu#'ﬁaﬁﬁ PHRRAFTUNITUNDEITNN
ar d‘ I el L 4
UTBNIUUNTN 27264/15242 SALLHURRAUUTEMUTRTN 31945/16116

Address : fuadann uagsuaaedn duneides Simiayisugd Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 13 December 2021
Station s UERuUTRMUR UL (Sump) Sampling Method : Grab Sampling

(UTM 48P 298574 E, 1653923 N.)
Data Provided by Laboratory

Sample Type vy Received Date  : 14 December 2021
Sample Appearance: wisstu fingnau Lifindy Analytical Date  : 14-20 December 2021
Report Date : 20 December 2021
Parameter Unit Analytical Method ? Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 7.75 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) e -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 886 -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 Q) 32 -
Turbidity* NTU Nephelometric Method (2130 B) 15 -
Sulfate* me/L Turbidimetric Method (4500- SO, E) 20 -

Digestion, Inductively Coupled Plasma
Total Iron me/L 18.44 _
Method (3030 F, 3120 B)

) Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L <0.01
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium me/L 0.004 x5
Method (3030 F, 3120 B) than 0.005
Digestion, Inductively Coupled Plasma Not more
Lead me/L <0.01
Method (3030 F, 3120 B) than 0.05

Note : U Standard Methods for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.
2 YsgnAAnIEATIUNTAILINEDNULIIA o TR 8 (n.a. 2537) senmumlunszsedygaduaiuwasinyguninduindouusa
W.A.2535 303 Avuamasgruamnmiluunashasnu fuilus1vAseyune wda 111 newdt 16 1 aviuil 24 nuanwius 2537
(Wszandi 3)
3 hiifianunsedduguss Cacos Wiifum 100 fadnsudegins

a
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* emsnadeuiieguenvauinensiuted ISO/IEC 17025 veavewl

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. R 1/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

Data Provided by Customer

Customer Name

Testing 0623

NSC-TISI-TIS 17025

Usemulingil 31945/16116 sauwnuisiuuseniusngi 27264/15242

Address
Sampling By
Station

: fvadana uagiuaaedn dunewdies Jmiayiiug
: Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date
s duanavinadsaluiiuesinsenis

(UTM 48P 0299291 E, 1653307 N.)
Data Provided by Laboratory

Report No.

ANALYSIS
REPORT

as o & e o w i a - - i
- U Ginduaiod d1in Tassmawmilesustugaamnssusiiafiuvureead ognavnssuneade

: M640029
: 13 December 2021

Sampling Method : Grab Sampling

Sample Type Ry Received Date  : 14 December 2021
Sample Appearance: la fnzneu lifindu Analytical Date  : 14-20 December 2021
Report Date : 20 December 2021
Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25 o - Electrometric Method (4500-H* B) 7.65 7.0-8.5 6.5-9.2
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) <5.0 - -
Not more
Total Dissolved Solids meg/L Dried at 180 °C (2540 C) 549 1,200
than 600
. . Not more
Total Hardness meg/L as CaCO; | EDTA Titrimetric Method (2340 C) 388 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
o ) o Not more
Sulfate* me/L Turbidimetric Method (4500- SO E) 1.4 250
than 200
Total | oL Digestion, Inductively Coupled Plasma B Not more id
otal Iron m ; X
Method (3030 F, 3120 B) than 0.5
) Digestion, Inductively Coupled Plasma Not
Arsenic* me/L <0.01 0.05
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not
Cadmium me/L <0.002 0.01
Method (3030 F, 3120 B) Detected
- i Digestion, Inductively Coupled Plasma - Not G5
@ m <0. :
: 4 Method (3030 F, 3120 B) Detected
Note : " Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.

2) a a a Py P o
U'i'dﬂ'\ﬁﬂi%"l’l'i?\ﬂﬂiﬂﬂ']ﬂiﬁ‘i‘i’ﬂﬂ’]ﬂuﬁt’ﬁﬂu’lﬂﬂﬂu LI8N AMVLaVan
myteathiludasfauandesnduiy we. 2551 ARy
X "
* srumsynasuilogusnvauiienisiuses ISOAEC 1

Reviewed signatory

Reported results refer t ubied sample(s) n.

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

MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS
NSC-TISI-TIS 17025 R E P O RT

Testing 0623

Data Provided by Customer
- Q) = el L3 o g o s = o=y = = L2 d i 8
Customer Name  : U3®W y33udwisni 911n Tﬂ'samsmumu.wuqmmmsmwmwuvwaam LWRAEMNTTUNBAT
W a | w ar @ e
Usgnulnsh 31945/16116 SUUHURIAUUSENIUUNTN 27264/15242

Address : fuadanal uagsuaaedn dunewdles Swmtayisud Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 13 December 2021
Station : ﬂammaﬂquwﬁquwmq (UTM 48P 0299516 E, 1651957 N.) Sampling Method : Grab Sampling
Data Provided by Laboratory
Sample Type e Received Date  : 14 December 2021
Sample Appearance: la fingnau laifindu Analytical Date  : 14-20 December 2021
Report Date : 20 December 2021
Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H" B) 7.49 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 2 -
: . y 0 Not more
Total Dissolved Solids me/L Dried at 180 “C (2540 Q) 712 1,200
than 600
Not more
Total Hardness meg/L as CaCOs; | EDTA Titrimetric Method (2340 C) 485 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
. . & Not more
Sulfate* me/L Turbidimetric Method (4500- SO, E) 51.0 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L 0.02 1.0
Method (3030 F, 3120 B) than 0.5
) Digestion, Inductively Coupled Plasma Not
Arsenic* me/L <0.01 0.05
Method (3030 F, 3120 B) Detected
. Digestion, Inductively Coupled Plasma Not
Cadmium me/L <0.002 0.01
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not
Lead mg/L <0.01 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 Uszmiansnsaminensosineiuazdauandon 3ee vuavdninusiuazanasmstumadvinedmiunstisstudumssugay
9 = . w = -t a a . a v s
medesiuluFasduandoubuiiy we. 2551 FRuflusivfinangunm @ 125 aoufives 85 1 astuil 21 wuaiau 2551

&, g o =
* S1UNTIVNAABUUDYUBNUDUVIEN5UTDY ISO/IEC iTOZfﬁﬂﬂﬂBU

Reviewed signatory

Reed results refer to submitted sample(s) only. - - ] 3/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

/N ANALYSIS
REPORT

Testing 0623

Data Provided by Customer
a o o € v f o w - 1a a - & ' o
Customer Name  : U8V Y33U8UITHU 91NA Tﬂ'NmimuaqLLmuqmamnsimuﬂwuus'ﬁaam PWEgAFTVNTIUNBETN
ol 4 1 ol oS ar é
UTENTUURTN 31945/16116 SULHURNIAUUTEMIUURSH 27264715242

Address s fuadana wasduaaein dunaidies Jminyisug Report No. : M640029
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 13 December 2021
Station : Usumatuinedn (UTM 48P 0299485 E, 1653824 N.)  Sampling Method : Grab Sampling
Data Provided by Laboratory
Sample Type Ve Received Date  : 14 December 2021
Sample Appearance: la finznau lifindu Analytical Date  : 14-20 December 2021
Report Date : 20 December 2021
Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H* B) 7.10 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
. ) . & Not more
Total Dissolved Solids me/L Dried at 180 “C (2540 Q) 520 1,200
than 600
) Not more
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) 315 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
o . 5 Not more
Sulfate* me/L Turbidimetric Method (4500- SO~ E) 273 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L 0.02 1.0
Method (3030 F, 3120 B) than 0.5
. Digestion, Inductively Coupled Plasma Not
Arsenic* me/L <0.01 0.05
Method (3030 F, 3120 B) Detected
. Digestion, Inductively Coupled Plasma Not
Cadmium me/L <0.002 0.01
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not
Lead me/L <0.01 0.05
Method (3030 F, 3120 B) Detected

Note : ! Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
@ a - w - o a . o a v W
2 5N rnsEnTHNINeINIEIsHYIALas SwIndal (Saa ﬂ'm'umantnmﬁuazmﬂ‘snﬁ'lumﬂ’m’lnTsa’lwsumsﬁmnumummimqﬂu.a=
s - o - - - ' - w o
n'l'iﬁmnu'luﬁmmu'maauL"lfluww WA, 2551 ARNNTUT WA TYLUNYY 1du 125 naufiey 85 1 aviuf 21 wewAAL 2551

* 'mumiwﬂaauﬁag'uanﬂauﬂwmﬁmm ISO/IEC 170 I‘"iolmaa'u

Reviewed signatory Approved signatory

Reported results ref to submie saple(s) only. 4/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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RECALIBRATION
DUE DATE:

January 27, 2022

F\
TISCH )

Frnvironmental

< ;.é ;/%% .

Calibration Certification Information
Cal. Date: January 27, 2021 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 754.4 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) (m3) (m3) {min) {mm Hg) (in H20)
1 1 2 1 1.4230 3.2 2.00
2 3 4 1 1.0100 6.4 4.00
3 5 6 1 0.9040 8.0 5.00
4 7 8 1 0.8600 8.8 5.50
5 9 10 1 0.7120 12.8 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/AH( Pstd /A Ta Qa AH( Ta/Pa )
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0018 0.7040 1.4185 0.9958 0.6998 0.8829
0.9976 0.9877 2.0061 0.9915 0.9817 1.2486
0.9954 1.1012 2.2429 0.9894 1.0945 1.3959
0.9944 1.1562 2.3524 0.9883 1.1492 1.4641
0.9890 1.3891 2.8371 0.9830 1.3807 1.7657
m= 2.06996 m= 1.29618
QSTD b= -0.03860 QA b= -0.02402
r= 1.00000 r= 1.00000
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd - g
Qstd= 1/m ((JAH( 2 )( 3L ))4;) Qa= 1/m (( AH(Ta/Pa)) b)
Standard Conditions
Tstd: 298.15 ¢ RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009




Certificate of Calibration

Certificate No.:Cal 010-0321-0342 Order No:  040321-1
Customer:

Date of calibration: 2021-03-10

Date of issue: 2021-03-10

Instrument Calibrated: Sound Calibrator

Manufacturer: Quest

Type: 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 same 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 for this calibration is separately
available from the calibration laboratory.

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

Traceability

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

Reference microphone: NCL, Norway

Voltage: TPA, Thailand

Frequency: TPA, Thailand

Page 1 of 2

Registration number 0415549000209
6/54-56 Poemsind2, Permsin RD., Sai Mai Bangkok 10220 Thailand
Tel (+66) 02 1214399 Fax {+66) 02 1214399 Email : contact@geonoise.com
www.geonoise.co.th 4
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Certificate No.:Cal 010-0321-0342

Order No: 030321-1
Environmental conditions:

Pressure: Temperature: Relative humidity:
Reference conditions: 101.325 kPa 23.0°C 50 %RH
Measurement conditions: 100.89 £ 0.01 kPa 255+ 1.1°C 55.9+ 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
Reference microphone 40AU S/N 309231
110 | 108.40 1 -1.60 | + 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 94Hz | 999.95 [ -0.05 | £ 0.1 | +2.0%
3. Total distortion
Specified sound : ; . Tolerance limit
pressure level Meas“"e(‘l /D'St"rt“’“ U"cf,;t’;““ty TEC60942:2003
(dB) 5 s Class 2
Reference microphone 40AU S/N 309231
94.00 | 0.60 | £0.3 | +4.0%

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

Calibrated By:. Checked By:.

Date of calibration + 2021-03-10
Date of issue + 2021-03-10

This certificate of calibration is issued by a laboratory accredited by Norwegian Accreditation (NA). NA is one of the signatories to the EA Multilateral Agreement for mutual
recognition of calibration certificates {European Co-operation for Accreditation). The accreditation states that the laboratory meets the NA requirements concerning

competence and calibration system for all the calibrations contained in the accreditation. It also states that the laboratory has a satisfactory quality assurance system and
traceability to accredited or national calibration laboratories. This certificate may not be reproduced other than in full.

Registration number 0415549000209 Pa'ge 2 0f2
6/54-56 soi Poemsind2, Sai Mai Bangkok 10220 Thailand
Tel {(+66) 02 1214389 Fax (+66) 02 1214399 Email : contact@geonoise.asia
www.geonoise.co.th
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CALIBRATION LABORATORY Co.,LTD. ila-\é///mgg

2110-11,14,55 Soi Prasert Manukit 29 Yeak 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 %77 oy

/ ey > THAILAND
Tel. 02-578-0353-4 Fax: 02-578-2672  www.calaboratory.com E-mail:sale@cal-aboratory.com Lot
c Lc NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IEC 17025 CLC
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE : MINIMATE PLUS
SERIAL NO. : BG19474
CLID. NO. : 252002211
JOB CONTROL NO. : 201111099958
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
2/115 JSP CITY RANGSIT KLONG 1 PRACHATHIPAT,
THANYABURI, PATHUMTHANI 12130
DATE OF RECEIVED : 11 November 2020 DATE OF ISSUED : 13 November 2020

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

Calibrated By :

Approved By :

Authorized Signatory
13 November 2020

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. Q20099958
F3-011-04/01-12 page 1 of 3

@clccalibration
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yeak 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 g/j/‘//-;;{t\\}? THATLAND
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com el
CLC NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IEC 17025 CLC
NOMENCLATURE : VIBRATION METER
MANUFACTURER g INSTANTEL
MODEL / TYPE ! MINIMATE PLUS
SERIAL NO. : BG19474
DATE OF CALIBRATION i 12 November 2020
ENVIRONMENT CONDITIONS :
Temperature : ek 3% ' Relative Humidity :  (55% 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-127 according to ISO 16063-21 as calibration

guideline. The calibration was performed by calibrated by comparison method and standard equipments

maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401 A S/N. US36044686.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680 S/N. SM578573.

3. Accelerometer with Precision Conditioning Amplifier, Bruel & Kjaer Model 83035, 2650 S/N. 705491, 701615.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0097-20, Due Date 14 June 2021.
2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.

Certificate No. 07-0079/19, Due Date 21 November 2020,

3. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No. AV-0044-20, Due Date 17 September 2021,

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:2013)"

Certificate No. Q20099958
F3-011-04/01-12 page 2 of 3

@clccalibration
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CALIBRATION LABORATORY 0., LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yeak 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 :{,//‘“\\\ 3

2 SN THAILARD
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com K2R
CLC e e
Wi 9 e
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : (X)) without adjustment ( ) adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(g) (frequency ) == (g) (g) (g) T (%ofrdg. )
1 160 Hz 1.00 0.99 +0.01 1.3
2 160 Hz 2.00 1.99 +0.01 1.0
3 160 Hz peak 3.00 2.98 +0.02 1.0
4 160 Hz 4,00 3.97 +0.03 1.0
5 160 Hz 5.00 4.96 +0.04 1.0
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s) ( frequency ) pea (mm/s ) (mm/s) (mm/s ) (% of rdg.)
10 160 Hz 10.0 10.1 -0.1 1.4
20 160 Hz 20.0 19.9 +0.1 1.0
30 160 Hz peak 30.0 29.7 +0.3 1.0
40 160 Hz 40.0 39.6 +0.4 1.0
50 160 Hz 50.0 49.5 +0.5 1.0
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) Ean (mm) (mm) {(mm) T(% of rdg. )
0.01 160 Hz 0.010 0.010 0.000 59
0.02 160 Hz 0.020 0.020 0.000 39
0.03 160 Hz peak 0.030 0.029 +0.001 22
0.04 160 Hz 0.040 0.039 +0.001 1.3
0.05 160 Hz 0.050 0.049 +0.001 L

This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q20099958
F3-011-04/01-12 page 3 of 3 EIE"J.EI
."il 1:1' -4
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CALIBRATION LABORATORY CO.LTD. 5=
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3/10-11.12.55 Soi Prasert Manukit 29 Yeak 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 %7 f LN
Tel. 02-578-0353-4 Fax: 02-578-2672  www.callaboratory.com  E-mail:sals@cal-laboratory.com IR
c l_c NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IEC 17025 CLC
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE : MICROMATE
SERIAL NO. : UM16191
CLID. NO. 3 252002212
JOB CONTROL NO. : 201111099959
CUSTOMER
DATE OF RECEIVED : 11 November 2020 DATE OF ISSUED : 13 November 2020

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

Calibrated By :

Approved By :

Authorized Signatory
13 November 2020

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. Q20099959

F3-011-04/01-12
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CALIBRATION LABORATORY CO.LTD. ==
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2/10-11,14,55 Soi Prasert Manukit 29 Yeak 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 e X THATAND
AT
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com QUM
C Lc NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/TEC 17025 CLC

REPORT OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER ; INSTANTEL

MODEL / TYPE ; MICROMATE
SERIAL NO. : UM16191

DATE OF CALIBRATION - 12 November 2020

ENVIRONMENT CONDITIONS :

Temperature : @3t 2 °c Relative Humidity : (55 15) %RH
PROCEDURE USED :

This instrument was calibrated under procedure No. WI-305-127 according to ISO 16063-21 as calibration

guideline. The calibration was performed by calibrated by comparison method and standard equipments

maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401A S/N. US36044686.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680 S/N. SM578573.

3. Accelerometer with Precision Conditioning Amplifier, Bruel & Kjaer Model 8305, 2650 S/N., 705491, 701615.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0097-20, Due Date 14 June 2021.
2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.

Certificate No. 07-0079/19, Due Date 21 November 2020.

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

Certificate No. AV-0044-20, Due Date 17 September 2021.

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:2013)"
Certificate No. Q20099959

F3-011-04/01-12 page 2 of 3
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' Tel. 02-578-0353-4 Fax: 02-578-2672 www.cal-laboratory.com E-mail:sale@cal-laboratory.com AN
CLC NSC-TISITIS 17025
e
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : (X)) without adjustment () adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point i STD Reading | DUC Reading Correction Uncertainty
(g) (frequency ) . (g) (g) (g) *(%ofrdg.)
1 160 Hz 1.000 0.982 +0.018 1.1
2 160 Hz 2.000 1.975 +0.025 1.0
3 160 Hz peak 3.000 2.971 +0.029 1.0
4 160 Hz 4.000 3.965 +0.035 1.0
5 160 Hz 5.000 4.955 +0.045 1.0
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s) ( frequency ) i (mm/s) (mm/s ) (mm/s) (% of rdg. )
10 160 Hz 10.000 9.975 +0.025 1:1
20 160 Hz 20.000 19.960 +0.040 1.0
30 160 Hz peak 30.000 29.950 +0.050 1.0
40 160 Hz 40.000 39911 +0.089 1.0
50 160 Hz 50.000 49.902 +0.098 1.0
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) S (mm) (mm) (mm) =+ (% of rdg.)
0.01 160 Hz 0.010 0.010 0.000 5.9
0.02 160 Hz 0.020 0.019 +0.001 2|
0.03 160 Hz peak 0.030 0.029 +0.001 22
0.04 160 Hz 0.040 0.039 +0.001 1.3
0.05 160 Hz 0.050 0.049 +0.001 1.1
This report is valid for the above stated instrument/s only,
### End of Certificate ###
Certificate No. Q20099959
F3-011-04/01-12 page3of 3 [H] s [m]
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PerkinEimer

PerkinElmer Ltd.

Soi 17 Rama 9 Road

Khwang Bangkapi, Khet Huay Kwang
Bangkok 10310

Thailand

Tel: 66 2719 6420 ; Fax: +66 2 319 7900

For the Better http://www.perkinelmer.com
Service Report
Work Order Number Activity Code Billing Type Requested Start Date Model Serial Number
WO0-01211857 P.Ianned Contract 19/03/2564 7:30 u. ICPN0790011 079518071903
Maintenance
Service Representative Name Contract Number Expiry Date Equipment ID System ID
Hiransuk, Duang SC-0035504886 30/04/2023 N/A N/A
UDI Number
N/A
Equipment Location Bill To Name
Customer Contact Phone Number Fax Number Email Purchase Order
auhsdis auyns (waunl) 089-150-9464 N/A laboratory.mec@gmail.com 63-04-012
Work Description
Preventive maintenance Avio200
Cleaning all instrument
Cleaning torch, injector, Spray chamber, Neb
Replace O-ring and PM Kit
Alignment torch
Run performance test
Start Date End Date Work Description
07/05/2021 07/05/2021
07/05/2021 07/05/2021
Tools Used
Quantity Calibrated Tool Description Serial Number Last Calibration | Next Calibration
Date Date
*** No Calibrated Tools Used ***
Material Used
Part Number Part Description Note Lot/Serial Quantity
Number
*** No Parts Used ***
Labour Details
Part Number Part Description Start Date Quantity
SV000013 Preventative maintenance 07/05/2021 6.5
SV000002 Service Travel 07/05/2021 2
Work Complete Customer Signature Technician Signature
Yes No D

PM/OQ/IPV Left with Customer

Yes

No

O

Page 1 of 2
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Terms & Conditions

Customer Acknowledgment of receipt of the above repair / replacement.
Special Terms and Conditions: This is not an invoice.

Taxes will be applied to your invoice if applicable.

15/5/2564 WO-01211857

Page 2 of 2
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W0O-01062148

Perkin
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200

Customer: | Date Tested: May 7, 2021

_4 -Recommendation Recertification
Address : -| -Period 6 Months

_| ] Recertification Due: November 8, 2021

| ] Date Last Certified: November 10, 2020
User Name: _I _Visit Number: 1 of 2
Phone: ' PerkinElmer Phone: 02-719-6420 ext 206
E - Mail : _l -PerkinEImer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL
Avio 200

TESTED EQUIPMENT
IPV Method

TEST STANDARD USED
Multielement Standard

Instrument Cal. STD4

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

SERIAL NUMBER
079518071903

CALIBRATION NUMBER

PART NUMBER
N069-1579

N930-0221

COMMENTS

SOFTWARE
Syngistix for ICP 3.0

EXPIRATION

EXPIRATION DATE
May 30,2022

June 30, 2021

CUSTOMER INITIALS

Page 1 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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W0O-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079S18071903 DATE TESTED: May 7, 2021
1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters. OK

B. Inspect and replace as necessary, all torch components including the RF coil. OK

C. Inspect all tubing for sign of clacking or leaking. OK

D. Adjust water and gas pressure regulator settings. OK

E. Inspect and leak check pneumatics drawers. OK

F. Clean the exterior of the instrument. OK
2. OPTICAL CHECKS

A. Inspect and clean all optical components. OK

B. As reqiured, check and replace all purgebfilters. OK

C. Recheck optical alignment. OK
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller. OK

B. Flush out the chiller every year. OK
4. PERFORMANCE CHECKS

A. Torch View Alignment. OK

B. Wavelength Calibration. OK

Page 2 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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W0O-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079S18071903 DATE TESTED: May 7, 2021
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV

As 193.696 nm <0.009 nm 0.00752 nm

Ni 231.604 nm <0.011 nm 0.00907 nm

Ni 341.476 nm <0.015 nmm 0.01248 nm
Spectral Resolution : VIS

Ba 455.403 nm <0.020 nm 0.01717 nm
Precision

Zn 206.200 nm %RSD <1.0% 0.28 %

Mg 280.271 nm %RSD  <1.0% 0.62 %

Mg 285.213 nm %RSD <1.0% 0.28 %

Ba 455.403 nm %RSD <1.0% 0.32 %
Detection Limits : Axial

TI 190.801 nm 3(sd) 0.72 ppb

As 193.696 nm 3(sd) 1.53 ppb

Se 196.026 nm 3(sd) 0.70

Pb 220.353 nm 3(sd) 0.32 ppb
Detection Limits : Radial

As 193.696 nm 3(sd) 17.19 ppb

Zn 213.857 nm 3(sd) 0.18 ppb

Mn 257.610 nm 3(sd) 0.05 ppb

La 379.478 nm 3(sd) 0.05 ppb

Ba 455.403 nm 3(sd) 0.01 ppb

Ba 493.408 nm 3(sd) 0.01 ppb
BEC : Axial (IB X 1000)/(IS-IB)

Mn 257.610 nm <30 ppb 0.33 ppb
BEC : Radial (1B X 1000)/(1S-IB)

Mn 257.610 nm <30 ppb 0.84 ppb

Page 3 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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Perkinkt
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200
SERIAL NUMBER: 079S18071903 DATE TESTED: May 7, 2021
Remarks :

Test all pass

This is to certify that the above tests have been perfomed and the configuration tested

v meets

does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer:

Service Engineer

Page 4 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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erkinElmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0691579

ISO
9001

CERTIFIED

Description: Optima Family Multi-Element Standard
Matrix: 2% HNO;
Lot Number: 3-56MJX1 Certification Date: NOV o 202[]
Expiration Date:
* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer: ' 2
Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 50.0 yg/mL  49.5 pg/mL 3103a* Ni 10.0 pg/mL 9.93 pg/mL 3136
K 50.0 uyg/mL  49.8 pg/mL 3141a* Sr 10.0 pg/mL 9.97 pg/mL 3153a*
La 10.0 yg/mL  9.97 pg/mL 3127a* Zn 10.0 pg/mL 10.0 pg/mL 3168a*
Li 10.0 yg/mL  9.94 pg/mL 3129a* Ba 1.00 pg/mL 1.00 pg/mL 3104a*
Mn 10.0 yg/mL  9.99 pg/mL 3132* Mg 1.00 pg/mL 1.00 pg/mL 3131a*
* - indicates NIST SRM T - indicates CRM {when NIST SRM is not available)

Reference Multi: Lot# 2-183MJ, 2-84MJ, 2-01MJ, 2-37YJ

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to NIST.
We guarantee that our PerkinElmer Pure Atomic Spectroscopy Standards are stable and accurate to +0.5% of certified
concentration untif 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.

' ) CeribingOficer __

PerkinElmer’

PerkinElmer, inc.

15, ke 1-600.762.4000 5

s W

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

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOs

Lot Number: 51-162CRY1 Cofcalion e 1EL = 218
Expiration Date: J|JN 3 2021

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured
As 100 pg/mL 101 pg/mL 3103a* Pb 50.0 pg/mL 50.8 pg/mL

Tl 100 pg/mL 101 pg/mL 3158* Se 50.0 pg/mL 50.7 ug/mL
Cd 50.0 yg/mL  50.8 pg/mL 3108*

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 1-177YJ, 4-33MKB

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to NIST.
We guarantee that our PerkinElmer Pure 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-rinsed bottles. All glassware used is class A.

' ) Certifying Officer:

PerkinElmer, Inc.
PerkinElmer’

U.S.A. Tel: 1-203-925-4600
U.S.A. Toll Free: 1-800-762-4000

BT

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

CERTIFICATE OF COMPLETION

This is to certify that

Duang Hiransuk

has completed the course

ICP Solid State RF Generator

17 May 2019 Vinny Maharaj - Sr. Manager Service
Training
Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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CERTIFICATE OF COMPLETION

This is to certify that

Duang Hiransuk

has completed the course

ICP Basic Theory/Operation/Software

15 May 2019 Vinny Maharaj - Sr. Manager Service
Training
Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11




SPC Calibration Center ' S%RT

Part of DKSH Group
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Certificate of Calibration

ECTATRTO
NSCTIS)-TIS 17025
Calitration 0087
Equipment: SPECTROPHOTOMETER Certificate No.: C06210350
Model: 723C Issued Date: 07 August 2021
Serial No. (or ID.): 2C41301043 (MEC-LAB11) ‘ Job No.: KSPR2110828
Manufacturer: KWF Page: 1 of 2
Condition: In Condition
Customer:
Environment Condition: Temperature 255 °C * 0.3 °C
Humidity 57.9 %RH + 1.1 %RH

Calibration Place:

Calibration By:

Calibration Date: 06 August 2021

The Method used: In house method, SPCC-WI-24, base 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.

The standard for Wavelength Certificate No. 80284 and 80285
The standard for Photometric Certificate No. 80301

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational 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 SPC RT Co., Ltd.

v 16AA3 01fi drta

SPC RT CO., LTD.

@l 00003 1194 vourFsesusnia 57 QUUAYAN 1011 UYUWIIN WANSEIVLY ATANNUMIUAT 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchok, Phrakhanong, Bangkok 10260 Thalland

Tal: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mall: Info. po-t.com Website: www.spc-rt.com SPCC-FM-C06-12: 23 Nov 2020
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SPC Cadlibration Center

KT

Part of DKSH Group
Certificate No.: C06210350 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
361.26 361.1 0.16 0.13
418.48 418.5 -0.02 0.13
536.90 536.7 0.20 0.13
513.70 513.7 0.00 0.13
528.72 528.8 -0.08 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5773 0.579 -0.0017 0.0053
420 nm
0.7193 0.721 -0.0017 0.0045
1.0407 1.040 0.0007 0.0045
0.0000 0.000 0.0000 0.0045
0.5607 0.562 -0.0013 0.0055
440 nm
0.7054 0.707 -0.0016 0.0045
1.0199 1.020 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5216 0.523 -0.0014 0.0050
465 nm
0.6647 0.667 -0.0023 0.0045
0.9589 0.960 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5187 0.520 -0.0013 0.0049
546.1 nm
0.6903 0.691 -0.0007 0.0045
0.9958 0.995 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.5523 0.553 -0.0007 0.0048
590 nm
0.7553 0.754 0.0013 0.0045
1.0772 1.074 0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.5599 0.561 -0.0011 0.0045
635 nm
0.7417 0.741 0.0007 0.0045
1.0478 1.046 0.0018 0.0045
The End of Certificate

u3dn 1odRT 1A drfia
SPC RT CO., LTD.

1917 00003 1134 FoudieTIuAIEa 57 auudyein 10171 U9 wawseliug NWMHUNINAT 10260
Branch 00003 1194 Soi Wachirathamsathit $7, Sukhurvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Tel: 0 2185 4333 Ext 3300-3308 Fax: 0 2185 4424 E-mail: info spce@spe-ri.com  Websile: www.spe-rl.com

SPCC-FM-C06-12: 23 Nov 2020



CALIBRATION LABORATORY CO.LTD. . & 0

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd.. Ladphrao, Bangkok 10230 iaBEMEk ANSi Nafonal Accreditation Board
——

ACCREDITED

Tel, 02-678-0353-4 Fax: 02-578-2672  www.caklaboratory.com E-mailsale@caklaboratory.com %,/ oS S

AT CALIBRATION AND
c l_(: L DIMENSIONAL MEASUREMENT
Accredited ACDM-2814

ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  EUTECH INSTRUMENTS

MODEL / TYPE : pH700

SERIAL NO. 1 983068/2863187/983068[MEC-LABO6]
CLID. NO. : 372100306

JOB CONTROL NO, : 210803071302

CUSTOMER

DATE OF RECEIVED : 03 August 2021 DATE OF ISSUED : 19 August 2021

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

Calibrated By :

£

-
LALIBRATION Lagogatoay Lo, 010

Approved By :

Authorized Signatory
19 August 2021

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. Q21071302

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY C0.LTD. . afap

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 JJEHE& ANS1 Natonat Acereditaton Sourd
//‘:H\'“‘x\: ACCREDITED

Tel, 02-578-0353-4 Fax: 02-578-2672 www.callaboratory.com E-mailsale@callaboratory.com %’ z/’ﬂ_‘?\\v\\ ——
C I_c RUTIT DIME r.-'s:{l-\rli.-.r;_ .\;c'.'\c:f#;v-.-n.-

Accredited ACDM-2814

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  pHMETER

MANUFACTURER : EUTECH INSTRUMENTS

MODEL / TYPE : pH7T00

SERIAL NO. : 983068/2863187/983068[MEC-LABO06]
LOCATION SITE : LABORAOTORY

DATE OF CALIBRATION : 05 August 2021

ENVIRONMENT CONDITIONS :

Temperature : 25°C to 26°C Relative Humidity : 50% to 55%

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPCH-01, CLC-CPTH-03.

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, TRM CODE TRM-8-2003, TRM CODE TRM-§-2007.

o8]

. pH Buffer Standard, Reagecon Product No. 1070525C.
3. Micro Calibration Bath, Kambic Model OBM-LT S/N. 18015718.
4. Precision Thermometer, Wika Model CTH 7000 S/N. 017747/20.

5. IPRT, Wika Model CTP5000-450-D S/N. PO00036374-1-10-14.

Certificate No. Q21071302

F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD. & MdMB

2/10-11,14,55 Soi P rt Manukit 29 Yaek 4, P rt Manukit Rd., Ladphrao, k 10230 m ANS! National Accreditation Board
Soi Prasert Manuki ae rase pl Bangkol 3 aﬂ& e i

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com l’/*»///:‘\\“\\ O——
c I_.c il I'!IM!'NL‘..;:(ll.rl:'xll_ MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Lot Number. 160221 , 180121. Due Date 14 June 2022.

2. The measurements are traceable to International System of Units (SI) , through Reagecon Diagnostics Ltd.

Lot No. 725C21A1 , Due Date 28 January 2023.

3. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.
Certificate No. Q21011994, Due Date 12 February 2022.

4, The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific
and Technological Research (TISTR). Certificate No. PSL-T 1134/63, Due Date 02 December 2021.

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

Certificate No. TT-0013-21, Due Date 03 February 2022,

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:2013)"

Certificate No. Q21071302

F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO.LTD. <@ .8

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

’{/ﬁ\\}“ ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com a/,///:\\\\\\\‘
CI_C I”-"rl‘ll\'“
Accredited

180/1EC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
1. pH METER RESULT @ 25 °C

Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (& pH)
4.000 4.00 129.6 0.000 0.012 2,20
7.000 7.00 -49.5 0.000 0.012 2,00
10.007 10.01 -218 -0.003 0.015 2,05

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 007 Page 2,3 of 57

2. TEMPERATURE RESULT [ THERMISTOR |

Immersion depth (mm) [Actual Temperature ( °cl puc Reading ( °c) Correction ( °C) Uncertainty = ( °c)

100 25.00 25.0 0.00 0.13

Note. Probe & 4 mm
Materials : Metal Sheath.
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k= 2,00.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 007 Page 46 of 57

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

### End of Certificate ###

Certificate No. Q21071302
F3-011-04/01-12

@clccalibration



CALIBRATION LABORATORY CO,LTD. <2 adam

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 A st National Accreditation Board

. './/"'/a—:“"\“-\\: ACCREDITED

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com o ,//‘:\\\ ¥ ST
! il Al CALIBRATION AND

c I_c DIMENSIONAL MEASUREMENT
Accredited ACDM-2814

ISO/IEC 17026

Supplement to Calibration Certificate No. Q21071300

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE i ELECTRONIC BALANCE
MANUFACTURER § METTLER TOLEDO
MODEL / TYPE : AB204-S

SERIAL NO. $ 1123163290[MEC-LAB02]
CLID. NO. H 362101622

JOB CONTROL NO. 3 210803071300

CUSTOMER

DATE OF RECEIVED : 03 August 2021 DATE OF ISSUED : 31 August 2021

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

Calibrated By :

CaiekaTioy Lamearony (0., 17D,

Approved By :

Authorized Signatory
31 August 2021

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

the International System of Units ( SI)
Certificate No. Q21071300A1

F3-012-04/01-12 page 1 of 3
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CALIBRATION LABORATORY CO.LTD. &
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Supplement to Calibration Certificate No. Q21071300

REPORT OF CALIBRATION

FOR

NOMENCLATURE ELECTRONIC BALANCE ‘. AUG m’u
MANUFACTURER METTLER TOLEDO

MODEL / TYPE AB204-S

SERIAL NO. 1123163290[MEC-LAB02]

LOCATION SITE LABORAOTORY

DATE OF CALIBRATION 05 August 2021

ENVIRONMENT CONDITIONS :

Temperature : 26 °C to 27 °C Relative Humidity : 52 % to 54 %

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-0182-19, Due Date 16 December 2021.

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:2013)"

Certificate No. Q21071300A1
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ISO/IEC 17025

Supplement to Calibration Certificate No. Q21071300

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

CALIBRATION DATA
1. Error of indications a
Nominal Test Value Conventional mass Display Value Error of Uncertainty 7
Coverage factor k
(g) (g) (g) Balance (g) T (mg)
Unload 0.0000 0.0000 0.0000 0.06 2,00
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 0.06 2,00
5.0000 5.0000 5.0000 0.0000 0.06 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 150.0000 150.0000 0.0000 0.24 2,00
200.0000 199.9997 200.0000 +0.0003 0.24 2,00
2. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g )
200.0000 0.00000
3. Effect of eccentric application of a load on the indication
3
O o
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 50.0000 50.0000 50.0000 50.0000 0.0000

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. Q21071300A1
F3-012-04/01-12 page3of 3
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Supplement to Calibration Certificate No. Q21071299

CERTIFICATE OF CALIBRATION

NOMENCLATURE H ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL / TYPE : AZ214

SERIAL NO. i 28092281[MEC-LABO1]
CLID. NO. 1 362101621

JOB CONTROL NO. : 210803071299

CUSTOMER

DATE OF RECEIVED : 03 August 2021 DATE OF ISSUED : 31 August 2021

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

Calibrated By :

Approved By :

Authorized Signatory
31 August 2021

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. Q21071299A1
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Accredited

180/1EC 15tiBhlement to Calibration Certificate No. Q21071299

REPORT OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL / TYPE § AZ214

SERIAL NO. ] 28092281[MEC-LABO1]
LOCATION SITE § LABORAOTORY

DATE OF CALIBRATION ; 05 August 2021

ENVIRONMENT CONDITIONS :

Temperature : 26 °C to 27 °C Relative Humidity : 52 % to 54 %

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-0182-19, Due Date 16 December 2021.

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:2013)"

Certificate No. Q21071299A1

F3-012-04/01-12 page 2 of 3
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CALIBRATION LABORATORY CO.,LTD.
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CALIBRATION AND
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CLC

Accredited
ISO/IEC 17025

Supplement to Calibration Certificate No. Q21071299

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

CALIBRATION DATA
1. Error of indications
A6 2021
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 0.06 2,00
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 0.06 2,00
5.0000 5.0000 5.0000 0.0000 0.06 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 150.0000 150.0000 0.0000 0.24 2,00
200.0000 199.9997 200.0000 +0.0003 0.24 2,00
2. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g )
200.0000 0.00000
3. Effect of eccentric application of a load on the indication
3 1 4
(]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0001 50.0001 49.9999 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.
#i## End of Certificate ###
Certificate No. Q21071299A1
F3-012-04/01-12 page 3 of 3
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Copper Digestion, Inductively Coupled Plasma Method
7 Free Chlorine lodometric Method
8 Hexavalent Chromium Filtration, Colorimetric Method
9 Lead Digestion, Inductively Coupled Plasma Method
10 | Manganese Digestion, Inductively Coupled Plasma Method
11 Mercury Digestion, Inductively Coupled Plasma Method
12 | Nickel Digestion, Inductively Coupled Plasma Method
13 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 | pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
17 | Temperature Laboratory and Field Methods
18 | Total Dissolved Solids Dried at 180 °C
19 | Total Suspended Solids Dried at 103-105 °C
20 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation
21 Zinc Digestion, Inductively Coupled Plasma Method
1DNA1581989

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23rd ed. Washington, DC: APHA, 2017.
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1. 11 (water) - Cadmium - Standard Methods for the
0.002 mg/l to 5 mg/l Examination of Water and
- Chromium Wastewater, APHA, AWWA, WEF,
0.01 mg/l to 5 mg/l 23 edition, 2017, part 3120 B,
- Copper and part 3030 F

0.01 mg/l to 5 me/t
lron

0.01 mg/l to 5 me/l
Lead

0.01 mg/l to 5 mg/l
Manganese

0.01 mg/l to 5 mg/l
Nickel

0.002 mg/l to 5 mg/l
Zinc

0.01 mg/l to 5 mg/l

pH
2.0 to 10.0

Total suspended solids (TSS)

5.0 mg/l to 2 000 mg/l

- Standard Methods for the

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

- Standard Methods for the

Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2540 D
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14 (51o) - Total dissolved solids (TDS) | - Standard Methods for the
(water) 10 mg/l to 2 000 me/L Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2540 C
- Total Solids - Standard Methods for the
10 mg/l to 2 000 mg/l Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, part 2340 B
- Total hardness - Standard Methods for the
1 mg/l to 2 000 mg/l Examination of Water and
(expressed as CaCOs) Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2340 C
2. 13:11,?18 - Cadmium - Standard Methods for the
(wastewater) 0.002 mg/l to 10 meg/l Examination of Water and
- Chromium Wastewater, APHA, AWWA, WEF,
0.01 mg/l to 10 mg/l 23 edition, 2017, part 3120 B,
- Copper and part 3030 F
0.01 mg/l to 10 me/L
- Lead
0.01 mg/l to 10 meg/l
- Manganese
0.01 mg/l to 10 mg/l
- Nickel
0.002 mg/l to 10 mg/l
- Zinc
0.01 mg/l to 10 mg/l
- pH Standard Methods for the
2.0 t0 10.0 Examination of Water and

Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 4500-H* B

AUUN 1 AU 18 wounIAu w.A. 2563 it 2/3
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2. ULde (Ma)

(wastewater)

- Total suspended solids (TSS)
5.0 mg/l to 10 000 mg/l

- Total dissolved solids (TDS)
10 mg/l to 10 000 mg/l

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

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

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

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