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UsUh Tud 1ISUBItesY AoLSaIaUN D100
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Custormer Name

Address
Sampling By
Sample Type
Station

: USH guvimilesiu Srin lesinmmilewsiugeamnsmuriiniuusread hegravinisuaadng

Ygznmdnsh 33632/16169

: fvauntn Sunodins favndngiuns Customer Code  : M660124

: Sampling Teamn of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 18-21 April 2023

: s smaialy {Ambient) Sampling Methed : High Volume Air Sampler
: Uulaangam (UTM 48P 0326325 E, 1631385 N.) Report No. : M660124-01

Data Provided by Laboratory

Laboratory Code No. : M660124/1 Received Date  : 24 April 2023
Analytical Date : 28-30 April 2023 Report Date : 30 April 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
) ) Result Standard ©
Parameter Sampling Date Analytical Method
(mg/m?) (mg/m?)
 18-19/04/2023 | USEPA 40 CFR 50, Appendix B 0.066
Total Suspended Particutate (TSP) |  19-20/04/2023 | USEPA 40 CFR50, Appendix B | 0063 | 0330
20-21/04/2023 US.EPA 40 CFR 50, Appendix B 0.061
| 18-19/04/2023 | US.EPA 40 CFR 50, Appendix J 0.032
Particulate Matter {PM-10) 19-20/04/2023 US.EPA 40 CFR 50, Appendix 4 | 0030 | 0120
20-21/04/2023 US.EPA 40 CFR 50, Appendix J 0.028

Note: ¥ Usznisinnusnssuntsdawandeuusienii adudl 24 (na. 2547) Gae fvumnmsgaumwernaluussnmelasiai
Yssmaluswisanpun @y 121 soufiiens 104 9 Usznie a1 3uil 9 Arwan w2547
Total Suspended Particulate (TSP) : Fuazeauiuasgsiu wade 24 Halan
Particulate Matter (PM-10) : duazeasuunaidnnd 10 luasew ade 24 €lus

Reviewed signatory Approved signatory

Reported results refer o submitted sampleds} only. 1/3
Do not copy partial of this analysis report without official approval.
MEC-FiM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : Ut giunsinilasitu 918 Tasansimilosusiugramnssusiinfiuuzgoad ilogaamnssunaaing
Usevudagi 33632/16169

Address : fuauir unalisn Javdngiuns Customer Code  : M660124

Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 18-21 April 2023

Sample Type : gEluusIeIn A ly (Ambient) Sampling Method : High Volume Air Sampler
Station : Tsedautinunsymn (UTM 48P 0329493 E, 1633265 N.) Report No. : M660124-01

Data Provided by Laboratory

Laboratory Code No. : M660124/2 Received Date  : 24 April 2023

Analytical Date : 24-30 April 2023 Report Date : 30 April 2023

Model of Equipment : TISH
Certifled Date : 5 December 2022

Model of Traceability : TE-5025A/2262
Expiration Date : 5 December 2023

. Result Standard ¥
Parameter Sarmpling Date Analytical Method
(mg/m? (meg/m?)
18-19/04/2023 US.EPA 40 CFR 50, Appendix B | 0.050
Total Suspended Particulate (TSP} | 19-20/04/2023 | | US.EPA 40 CFR 50, Appendix B 0.065 0.330
20-21/04/2023 US.EPA 40 CFR 50, Appendix B 0.054
_____ 18-19/04/2023 | US.EPA 40 CFR 50, AppendixJ | 0022
Particulate Matter (PM-10) | 19-20/04/2023 | US.EPA 40 CFR 50, Appendix J 0031 | 0120
20-21/04/2023 US.EPA 40 CFR 50, Appendix J 0.026
Note:  Ussninnenmsanisiauondenuniend atiudl 24 (ne. 2547) Fos dmumnmsgrunmnmenaluussennialaeialy
Uszmaluswfienpunn @ 121 aeuiiew 104 ¢ Usenia  Suil 9 Bones we, 2547
Total Suspended Particutate (TSP) : duarapamuaosmy 1wis 24 93hw
Particulate Matter (PM-10) : fuazessundnnia 10 luaseu e 24 ilue
Reviewed signatory Approved signatory
Reported results refer to submitted sarmpleds) only. 2/3

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

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

ANALYSIS REPORT

Data Provided by Customer
2 a a, P o - Loy - e v ] )
Customer Name  : U5&W qmmmummu IR T.ﬂ'iqmimuaauwuqmamniiu‘uuwuuzmaam LWQE]G‘Iﬁ"MﬂSﬁ.IﬂBEIi'N
o
Usenmuunsi 33632/16169

Address s snvauh dunadles fviagiuns Customer Code  : M660124

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 18-21 April 2023

Sample Type - amAluussnnaal (Ambienit) Sampling Methed : High Volume Alr Sampler
Station : dilineulsilifiuveslasens Report No. : M660124-01

(UTM 48P 0326383 E, 1632630 N.)

Data Provided by Laboratory

Laboratory Code No. : M660124/3 Received Date  : 24 April 2023
Analytical Date : 24-30 April 2023 Report Date : 30 April 2023
Model of Equipment : TISH Model of Traceability : TE-50254/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Resutt Standard
(mg/m% (mg/m®)
18-19/04/2023 | USEPA 40 CFR 50, Appendix B | 0.165
Total Suspended Particulate (TSP) | 19-20/04/2023 USEPA 40 CFR50, AppendixB | 0166 | 0330
20-21/04/2023 US.EPA 40 CFR 50, Appendix B 0.162
| 18-19/04/2023 |  US.EPA 40 CFR 50, Appendix J 0.076
Particulate Matter (PM-10) 19-20/04/2023 US.EPA 40 CFR 50, Appendix J 0.080 0.120
20-21/08/2023 US.EPA 40 CFR 50, Appendix J 0.075

Note: " Usenidnaiznrsunnsdanindeuumentd atufl 24 (ne. 2547) Fae dmumnsspuamnmanialuussomalaedaly
Ussmalumufieampune 16 121 aeufivy 104 ¢ Ussme o Juil 9 Bovau we. 2547
Total Suspended Particulate (TSP} : Ausvaaauanuanssm Wiy 24 Fila
Particulate Matter (PM-10) : fuazsasrumdnnds 10 luasou 1wds 24 dalue

Reviewed signatory Approved signatory

Reported results refer to submitted samplals) 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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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : U3ew gfuniniiasdiu $1d TassnsmilissusAugramnisuviinfuuseead Wagrawnsuneasie
Usevmuling?l 33632/16169

Address : fauds Sunedles Yavdngiung Customer Code  : M660124
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 18-21 April 2023
Sample Type : 5eeuLded (Sound Level) Sampling Method : Sound Level Meter
Station : UulanngIn (UTM 48 P 0326325 E, 1631385 N) Report No. : M660124-01
Data Provided by Laboratory
Laboratory Code No. : M660124/4 Received Date  : 24 April 2023
Analyticat Date : 24-30 April 2023 Report Date : 30 April 2023
Moadel of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB{A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 18-19 April 2023 19-20 April 2023 20-21 April 2023
Leq 24 hrs. Lrnax Leg 24 hrs. Lmax Leg 24 hrs. Lmax
11.00-12.00 54.2 80.7 56.2 76.5 56.7 817
12.00-13.00 53.1 75.7 57.0 73.9 56.5 759
13.00-14.00 521 78.2 58.7 85.4 56.0 764
14.00-15.00 55.3 77.2 559 74.3 55.8 72.5
15.00-16.00 54.6 78.1 55.2 725 558 774
16.00-17.00 54.2 74.5 58.0 824 55.9 754
17.00-18.00 54.0 71.8 557 724 56.5 74.5
18.00-19.00 53.9 4.6 56.1 75.1 59.0 74.9
19.00-20.00 53.2 684 56.0 65.5 576 69.0
20.00-21.00 529 65.8 56.3 64.7 58.2 68.6
21.00-22.00 52.7 64.6 554 62.0 57.6 &67.0
22.00-23.00 524 69.3 56.0 64.6 56.3 69.2
23.00-00.00 51.7 61.1 55.8 63.0 58.5 70.7
00.00-01.00 516 64.3 55.2 62.5 56.9 712
01.00-02.00 52.2 728 54.6 68.4 54.3 64.3
02.00-03.00 523 660 55.2 71.3 55.6 66.0
03.00-04.00 55.2 70.1 56.2 72.5 56.0 61.7
04.00-05.00 56.4 80.8 583 76.3 56.6 78.1
05.00-06.00 57.5 8ls6 59.0 76.1 58.6 79.1
06.00-07.00 56.3 78.1 58.1 8i.1 58.4 79.1
07.00-08.00 56.1 78.6 59.0 8l1.2 57.6 79.5
08.00-09.00 54.9 772 576 78.5 56.1 7.7
09.00-10.00 529 81.0 57.6 75.1 54.0 734
10.00-11.00 55.7 80.3 574 76.7 557 76.4
Average 24 hrs, 543 - 56.9 - 56.9 -
Maximum - 81.6 - 854 - 81.7
Standard” 70.0 115.0 70,0 1150 70.0 115.0
Note: ¥ ussmammenssunisBuwindomwiend atudl 15 na. 25400 3ssduumnasgussiudosaeily
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 1/3

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 (3-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Custormer

Customer Name

Address
Sampling By
Sample Type
Station

Usenulinsit 33632/16169

s duautn Sunadles Smdngiund
: Sampling Team of Mine Engineering Consultant Co., Ltd.
: 5xAuLded (Sound Level)
: TsaFoutnunszny (UTM 48 P 0329493 E, 1633265 N.)

Data Provided by Laboratory
Laboratory Code No. : M660124/5

Analytical Date

1 24-30 April 2023

Model of Equipment : Quest
Reference of level (dB(A}): 110 dB/1,000 Hz
Measurernent of Reading (dB(A)) : 108.00 dB/999.42 Hz

Customer Code
Sampling Date

: U3 giundviiesiu 4 Tasensmilosstugramnssuviinfiuuresad inegravassunaain

: M660124
1 18-21 Aprit 2023

Sampling Method : Sound Level Meter

Report No.

Received Date
Report Date

: M660124-01

: 24 April 2023
: 30 Aprit 2023

Model of Traceability : CA-12B/U2040047
Calibrated Date : 23 March 2023
Certificate No : C2203-0102

Equivalent Sound Pressure Level (dB(A))
Time 18-19 April 2023 19-20 April 2023 20Q-21 April 2023

Leg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
12.00-13.00 50.1 724 56.9 838 60.2 924
13.00-14.00 50.0 69.1 57.1 864 51.5 78.2
14.00-15.00 67.1 106.5 58.6 85.8 62.1 94.5
15.00-16.00 555 86.2 58.2 78.5 57.9 88.1
16.00-17.0C 54.8 81.6 54.6 737 58.5 86.7
17.00-18.00 58.6 85.8 52.6 772 515 7.1
18.00-12.00 48.5 67.1 504 76.9 48.4 77.6
19.00-20.00 52.3 86.2 50.2 78.6 46.5 67.3
20.00-21.00 48.0 70.7 48.4 725 474 6713
21.00-22.00 46.7 65.1 46.0 63.2 452 58.2
22.00-23.00 470 68.5 452 57.1 44.2 61.1
23.00-00.00 59.0 913 49.5 8.7 426 66.0
00.00-01.00 44.3 62.1 47.1 727 39.1 66.3
01.00-02.00 45.1 55.2 46.3 70.1 260 54.4
02.00-03.00 44.3 53.5 48.1 68.1 38.5 55.0
03.00-04.00 45.3 63.8 51.6 778 38.3 58.8
04.00-05.00 51.6 68.4 51.% 68.1 . 51.3 63.9
05.00-06.00 50.8 66.8 53.6 759 51.6 78.1
06.00-07.00 57.1 88.49 54.1 757 50.7 72.1
07.00-08.00 53.6 75.4 559 820 49.7 70.2
08.00-09.00 53.7 80.3 624 50.2 51.8 80.0
09.00-10.00 54.3 758 58.3 73.6 56.0 84.6
10.00-11.00 52.0 70.0 55.7 82.0 as.7 73.9
11.00-12.00 51.8 75.2 518 752 434 66.6

Average 24 hrs. 56.1 - 55.0 - 53.8 -
Maximum - 106.5 - 90.2 = 94.5
Standard” 70.0 115.0 70.0 115.0 70,0 115.0
Note: ¥ UssmAmaznssunisAaundenuviad adull 15 (wa. 25 Ivusasgusvaudeslasialy
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 2/3

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

ANALYSIS REPORT

Data Provided by Customner
) - | Py o A - by P ] ] ar
Customer Name @ UTHW S3UNIMNBINL 9109 T,ﬂ‘iqn’ﬁwmaauiwqma’mniiuwmwzﬁaam CROYHANNTIUADATN
Usenulngi 33632/16169

Address s shwaunth Sunedias Sawiagiuns Customer Code  : M660124

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 18-21 April 2023
Sample Type : 53AULdes (Sound Level) Sampling Method : Sound Level Meter
Station : dinulssifureddasenis Report No. : M660124-01

(UTM 48 P 0326383 E, 1632630 N.}
Data Provided by Laboratory

Laboratory Code No. : M664124/6 Received Date  : 24 April 2023

Anaiytical Date : 24-30 April 2023 Report Date : 30 April 2023

Model of Equipment : Quest Model of Traceability : CA-12B/U2040047

Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023

Measurement of Reading (dB{(A)} : 108.00 dB/999.42 Hz Certificate No : C2203-0102

Equivalent Sound Pressure Level (dB(A))
Time 18-19 April 2023 19-20 April 2023 20-21 April 2023
Leq 24 hrs. Lmax Leg 24 hrs. Lmax Leg 24 hrs. Lmax
11.00-12.00 718 g4.1 73.4 105.3 66.9 93.0
12.00-13.00 74.4 101.3 723 95.7 714 97.3
13.00-14.00 70.2 89.5 67.6 99.7 67.0 87.7
14.00-15.00 70.1 87.0 61.9 85.5 67.4 97.5
15.00-16.00 66.2 86.9 62.9 88.3 66.5 819
16.00-17.00 600.8 80.9 57.3 80.1 64.6 85.6
17.00-18.00 57.8 79.1 565 8.7 42.8 €1.6
18.00-19.00 58.2 757 58.7 63.5 56.7 66.9
19.00-20.00 58.6 80.7 57.3 63.5 58.7 79.7
20.00-21.00 57.5 62.8 58.2 60.7 58.6 61.7
21.00-22.00 59.0 73.1 59.5 61.3 59.6 62.4
22.00-23.00 58.2 g81.2 58.7 83.5 58.8 62.6
23.00-00.00 60.0 4.5 60.6 85.6 59.6 61.5
00.00-01.00 58.2 69.3 58.4 65.8 59.1 61.2
01.00-02.00 578 64.4 58.6 69.9 59.7 68.6
02.00-03.00 58.8 619 534 65.0 59.6 64.8
03.00-04.00 58.6 63.6 58.9 70.1 61.0 80.3
04.00-05.00 63.3 88.9 67.8 92.1 60.5 81.2
05.00-06.00 69.4 89.5 701 0.4 66.3 84.9
06.00-07.00 71.0 94.9 69.3 87.2 67.9 89.5
07.00-08.00 747 97.7 70.4 89.2 735 93.0
08.00-09.00 73.0 95.2 68.7 923 704 920
09.00-10.00 73.0 94.1 75.8 97.5 74.8 94.7
10.00-11.00 71.2 93.1 71.6 103.5 70.6 93.7
Average 24 hrs, 68.8 - 68.0 5 67.4 -

Maximum - 101.3 - 105.3 - 97.5
Standard” T0.0 115.0 70.0 115.0 70.0 115.0

Note: " Ussmemnenssunaunadeusising mivil 15 e, 75855 oo

Reviewed signatory Approved signatory
Reported resutts refer to submitied samplels) only. 3/3

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

Customer Name

Usenudngil 33632/16169

UBUh Tud SudItesD Aousalaur Sia
MINE ENGINEERING CONSULTANT CO..LTD.

: UiH giumimiioaiu e Tassnsmllowsftugeavnssugiiafivuryoad iagaawnssudeasna

ANALYSIS REPORT

Address : fivaudn dunadies fainingiuns Customer Code  : M660124
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 18 April 2023
Sample Type s amuduazifiau (vibration) Sampling Method : Vibration Recorder
Station : thulannsawitegmeduiieay fusn svezuszana 200 wes Report No. : M660124-01
(UTM 48 P 0326325 E, 1631385 N.)
Data Provided by Laboratory
Laboratory Code No. : M660124/7 Received Date  : 24 April 2023
Analytical Date : 24-30 April 2023 Report Date : 30 April 2023
Parameter Bes!
TRANSVERSE VERTICAL LONGITUDINAL

Frequency (Hz) N/A N/A N/A

Peak Particle Velocity {mim/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 :

vl Ramaunw 1dn 122 maufl 125 1 asiuil 20 Sunau 2568

N/A wanedia Frequency < 1 Hz, Yelocity <0.130 mm/sec uag Displacement < 0 mm

vmsulnmiles 16.12 u.

Reviewed signatory

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

I - . Iy = w Y a o -
" UssmansenmminenssTaeduardannday $es iumnmssiunusussdudsuararuduaniiounnnsiudiodiy

Approved signatory
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UsUN Tud 1IBUdItesY POUBERAUN Thiia
MINE ENGINEERING CONSULTANT GO.LTD.

ANALYSIS
NSC-TISI-TIS inZS . R E P O RT

Testing 0623

Data Provided by Customer
Customer Name  : 39 giunsmilasdiu 91iie lasensmilowsiugramnssuriinfiuuseoad thogmamnssunoaing
o A
Ussnuuniv 33632/16169

Address s dvawnd dunedins fwmingSuns Customer Code  : M660124
Sampiling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date @ 21 April 2023
Sample Type -+h {Water) Sampling Method : Grab Sampling
Station  hfRudnaamiinedasenis Report No. : M660124-01

(UTM 48P 0326723 E, 1631288 M.}

Data Provided by Laboratory

Laboratory Code No. : M660124/8 Received Date  : 24 April 2023
Sample Appearance : wiadld Saznou luifindy Analytical Date  : 24-30 April 2023
Report Date : 30 April 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 Cried at 103-105 °C (2540 0} 20.9 -
Total Dissolved Solids meg/L Dried at 180 °C (2540 C) 338 -
Total Hardness me/L as CaCQ; | EDTA Titrimetric Method (2340 Q) 147 -
Turbidity™ NTU Nephelometric Methed (2130 B) 58 -
Sulfate me/L Turbidimetric Method {4500- S0,* E) 8 -
) Digestion, Inductively Coupted 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 <(.002 3
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma
Total Iron me/L <0.01 -
Method (3030 F, 3120 B)
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, 23 ed. APHA, AWWA, WEF, 2017.

N ﬂﬁ“ﬂ‘lﬂﬂm nﬁumiaunﬂaauwwm atufl 8 (w.A. 2537) aanmumm’luw7~'mlurgrgmfiqLasuua.,sm.-ﬂﬂmn‘mﬁm‘maauww'm
W.A.2535 (¥4 n’mumu1mswﬂmmﬂm'luuﬁmmmmu vl ivmuney w111 aoufl 16 3 ashuil 24 nuaWuS 2537
Usziomfl 3)

4 u'lﬁﬂﬁ'mns.,qn'lugﬂmm CaCOs Wfiund 100 fiadniudadng

* punvadouilpguentoudientsfuses ISO/EC 17025 vososjoRnmeaey

Reviewed signatory Approved signatory

Reported results refer to submitted samplel(s} only. 1/2
0o not copy partial of this analysis report without official approval
MEC-FM-45 Rev.06 03-04-2566
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uSuh Tud BudIdeso poUBaNaur Sria

MINE ENGINEERING CONSULTANT COC.LTD. A N A LYS I S

THAILAND

NSC-TISI-TIS 1.?025 R E P O RT

Testing 0623

Data Provided by Custorner
Customer Name - U38W g3unfinilesiiu $1da Tasanmuliassiugramnsiveliefuussoad Wogeawnssunaaiig
Ussmulnsi 33632/16169

Address s fhuawnlh duneidias Swingdund Customer Code  : M660124
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 21 April 2023
Sample Type : U (Water) Sampling Method : Grab Sampling
Station sunathulannsan (UTM 48 P 0326325 E, 1631385 N.)  Report No. : M660124-01
Data Provided by Laboratory
Laboratory Code No. : M660124/9 Received Date  : 24 April 2023
Sample Appearance : la nznau lalndu Analytical Date  : 24-30 April 2023
Report Date : 30 April 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criterla Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 8.2 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 Dissotved Sotids me/L Dried at 180 °C (2540 C) 212 ot mo 1,200
than 600
Not more
Total Hardness me/L as CaCQ, | EDTA Titrimetric Method {2340 C) 9t 500
than 300
Turbidity* NTU Nephelometric Method {2130 B) 2.1 5 20
Not
Sulfate me/L Turbidimetric Method (4500- SO¢ E) <5 i 250
than 200
. Digestion, Inductively Coupled Plasma Not
Arsenic* me/L <0.01 0.05
4 Method (3030 F, 3120 B) Detected
. Digestion, Inductively Coupted Plasma Not
Cadrnium L <0.002 6.01
I g/ Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L <001 1.0
= 4 Methad (3030 F, 3120 B) than 0.5
Digestion, Inductively Coupled Plasma Not
Lead me/L <0.01 0.05
4 Method {3030 F, 3120 B) Detected

Note: " Standard Methods for the Examination of Water and Wastewater. 23'9 ed. APHA, AWWA, WEF, 2017,
# dsznanssnravinemssssarfsasiaeiey Fos rhuuandninaruasinasmslumdvnsdmiumidsduamnenosuguas
ar - 4 EY = o ] = a o
mitasflluGodaviadeuduily wa. 2551 Afaluswieangune s 125 poufivaw 85 9 asdufl 2t wguwnias 2551

Reviewed sigratory Approved signatory

Reported rasults refer to submitted samplels) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usdh Tud ISUSIdasy AoUBaKOUN D0
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

Usznulnsit 33632/16169

Lt Py £ <4 A a_ ar = LFY - ¢ d 1 a
DUTHY TUVILUNSINL 9900 Tasams MUBILIAUGAATUNTINTUANUUSYDEOR LWBEASETUNITINDATN

Address s fwawdh Swnodies dawdngiuns Customer Code  : M660124
Sampling By : Sampling Team of Mine Engineering Consuttant Co., Ltd. Sampling Date  : 18 April 2023
Sample Type : axmAlugaiulsznaunis (Workplace) Sampling Methad : Personal pump
Station  USiniuiivhen Report No. - M660128-01
Data Provided by Laboratory
Laboratory Code No. : M660124/13 Received Date  : 24 April 2023
Analytical Date : 24-30 April 2023 Report Date : 30 April 2023
Laboratory i Bariimed RosiBcalMiethod Result | Standard ¥
ation rameter n
Code No. (mg/m?) (mg/m*)
winufuFonu
M660124/13 - ;= Respirable Dust | NIOSH 0600, Gravimetric Method 1.304 5
uSnamImiies

O [ » [T ) - a
Note: ¥ Ussmaaiafin1auasAun oIy @304 Iadrfeanudituvesmnaadidunie Ussma . 3uit 3 3mneu 2560 'lu‘swﬁamuwﬂm
' | o [
LAUH 134 naufiee 198 4 Wi 34

Reported results refer to submitted samplels) only.

Reviewed signatory

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

Approved signatory

1/1
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uSun Tud 1ISUBIGEEY AoUBEIAUNT DY
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

= - P | s o - 7 P v o ] [y
SUIWN qiuwimuawu D] Iﬂ‘samswi:uaausmqmamnﬁmumuumaam LWE)Qﬁaﬂﬁﬂi‘iuﬂaﬂ‘i’N
Ussntulngsh 33632/16169

Address : fiawnh dunaidios faringduvs Custormer Code  : M660124
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date - 18 April 2023
Sample Type : msdudadasluanufivinny (Workplace Noise Assessment) Sampling Method : Noise Dosimeter
Station . U Report No. - M660124-01
Data Provided by Laboratory
Laboratory Code No. : M6600124/14 - M660124/15 Received Date  : 24 April 2023
Analytical Date : 24-30 April 2023 Report Date : 30 April 2023
Laboratory . . Sampling Sampling Result
Sampling Location
Code No. Date Time % Dose (%) | TWA (dB(A))
M660124/14 | winnuUiinu vsommimiios 16/04/2023 09.00-17.00 6.0 63.3
M660124/15 | wiluufioRen viamuilsdaiu 18/04/2023 09.00-17.00 7.8 719
wwsgu @ 100" 85?7
wn3g: ¥ American Conference of the Government Industrial. Hygienists ; ACGIH (2006)

2 ywsgmmmanssmansuefantseasiunseaussms 3a1 mmgseiudedvelignildfusasmmenssusammsianlussos Tu
W 135 aaufites 19 1 (26 UNTIAK 2561) udEngsENsILTINL Goe uusnssgflunisuims Jams esdidbumsdummiaeadie
arrounle uazarmuwasdndlunsidsfuandou asring uan@es we. 2559 (17 naey 2559)

Reviewed signatory

Reported results refer to submitted sample(s) only.

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

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

Approved signatory
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RECALIBRATION
TISCH ) e
’ ‘ } December 5, 2023

Environmental

Calibration Certification Information _
Cal. Date: December 5, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 751.1 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) (m3) (m3) (min) (mm Hgl (in H20)
35 i I 2 5 4 1.4280 3.2 2.00
2 3 4 1 1.0110 6.4 4.00
3 5 6 1 0.9000 7.9 5.00
4 7 8 1 0.8570 8.8 5.50
L 9 10 1 0.7080 12.8 8.00
Data Tabulation
Pa )(Tstd )
Vstd Qstd 1/ A"'( Pstd/\ Ta Qa “H( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9974 0.6985 1.4154 0.9957 0.6973 0.8848
0.9932 0.9824 2.0017 0.9915 0.9807 1.2513
0.9912 1.1013 2.2380 0.9895 1.0994 1.3990
0.9900 1.1552 2.3472 0.9883 1:1532 1.4673
0.9846 1.3907 2.8308 0.9830 1.3884 1.7696
= 2.04:!._9_6 m= 1.27864|
QSTD = -0.00930 QA b= -0.00581
r= 0.99998 r= 0.99998
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
Qstd= 1/m ((\/AH(—P%%&—)( Tt ))b) Qa= 1/m ((JAH( Ta/Pa )) —b)
Standard Conditions
Tstd: 298.15 ¢k 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
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
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Acoustic Laboratory
MNhailand

Certificate of Calibration

Certificate No.: C2203-0102

Order No: 2203040

Customer:

Date of Calibration: 2023-03-22

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

‘I'ype: CA-12B

Serial no: U2040047

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

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

Preconditioning:

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

Instruments and Program:

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

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

Traceability

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

Reference microphone: NCL, Norway

Voltage: TPA, Thailand

Frequency: TPA, Thailand

Puge 1 of 2
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Acoustic Laboratory

Thailand

Certificate No.: C2203-0102

Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.43 kPa 23.0°C 50 %RH
Measurement conditions: 100.67+ 0.01 kPa 214=1.1°C 58.9+2.2 %RH
1. Sound pressure level
Specified sound | Measured sound | Deviated value Uncertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2 (dB)
Reference microphone 40AU S/N 309231
110.00 | 108.0 | -2.0 + 0.1 £0.75
2. Frequency
Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) IEC60942:2003
(Hz) (Hz) Class 2 (%)
Reference microphone 40AU S/N 309231
1000.00at 110dB | 999.42 | 0.06 ] +0.1 *2.0
3. Total distortion
Specified sound . " i Tolerance limit
pressure level Measureg /I;mtortmn U“c;;t :)unty IEC60942:2003
(dB) ¢ ¢ Class 2 (%)
Reference microphone 40AU S/N 309231
110.0 [ 0.80 l +0.3 [ +4.0

Calibrated Bv: .

Date of calibration
Date of issue

: 2023-03-22
1 2023-03-23

Checked By

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%

Page 2 of 2
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number : SPR23010174-2 Page: 1 of 4
Customer

Equipment Name : Vibration Monitors

Manufacturer » Instantel

Model T N/A

Serial Number ¢ UM14539

ID. Number : VM-NO-8

Environmental Conditions

Ambient Temperature Ll aen Received Date A3 dan 2023
Relative Humidity : 50% T15% Calibration Date : 17 Jan 2023
Location of Calibration ¢ In-Lab Recommend Due Date T 17 Jan 2024
Calibration Procedure . In-House Method Date of Issue : 18 Jan 2023

Method of Calibration

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

requirement of ISC/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical canstants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Qur 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 shall not be

MMM RBLEW § Ogzz-£6T (299) 121 ( Puejieyl ) 0zTeT Iueyiwnyied Suenjduopy 1sSuoiy T con 62/69

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

Calibration Officer

=

=]
"

=

Authorized Signatory

WO ULCHIMEEWINRALLINCG

SP-FM-04-15 rev.0
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é’y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

e |
S
i i
[ C x x
alibration Report
Certificate Number : SPR23010174-3 Page :2 of 4
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
| ICF Accelerometer 353804 LW231756 45841 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



ty METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. :

Result of Calibration

SPR23010174-3

Results of Calibration : (x) Without ( ) After Adjustment

Geophone P/N 721A3301

Functional Performance Test

Page : 3 of 4

Function STD Reading UUC. Reading Error Uncm(eit)aﬁnty
Velocity (mm/s) 5.004 4.991 -0.018 0.059
Frequency Response Perfarmance 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 -0.0186 0.058

SP-FM-04-15 REV.Q




| 5 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR23010174-3 Page : 4 of 4

Results of Calibration : () Without ( ) After Adjustment

Linearity Performance Test Unit : m/s®
Freguency Uncertainty
STD Reading UUC. Reading Error

(Hz) (+)
180.0 0.501 0.495 —-0.0086 0.0060
160.0 1.000 0.892 -0.008 0.012
160.0 1.502 1.490 -0.012 0.017
160.0 2.000 1.985 -0.015 0.023
160.0 3.001 2.981 -0.020 0.035
160.0 5.002 4.978 -0.026 0.058
160.0 8.997 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 cammercial 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 aporoximately 95%

— End of Certificate -

SP-FM-04-15 REV.0
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE ; ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL /TYPE 3 AB204-8

SERIAL NO. : 1123163290[MEC-1.AB02]

CLID. NO. E 362101622

JOB CONTROL NO. : 220718072053

CUSTOMER

DATE OF RECEIVED : 18 July 2022 DATE OF ISSUED : 06 August 2022

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

Calibration Engineer

Approved By :

Authorized Signatory
06 August 2022

This Calibration Certificate documents the traceabilily lo national standards, which renlize the units of measurement according te

the International System of Units ( S1)
Certificate No, Q22072053
F3-011-04/01-12 page L of 4
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ACC REDITED
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; CALIBRATION AND
DIMENSKNAL MEASUREMENT
ACOM-2814

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER :  METTLER TOLEDO
MODEL / TYPE :  AB204-S
SERIAL NO. :  1123163290[MEC-LAB02]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION  : 03 August 2022

ENVIRONMENT CONDITIONS :
Temperature : 24 °C to 25 °C Relative Humidity : 50 % to 55 %

PROCEDURE USED :
T'his 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 T.ahoratory Co, Tad.

REFERENCE STANDARD USED :

Weight Sct Mcttler Toledo Class B2 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:2021)"

Certificate No, Q22072053
F3-011-04/01-12 page 2 of 4
o
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CALIBRATION LABORATORY CO,LTD. 2. p$ap

CALIERATICN AN
CIMEMHSIOMAL MEASUREMENT

ACDM-2814

Accredited
IBO/IEALC 17025

CONDITION OF CALIBRATION ITEM : GOOD

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

1. Error of indications [ Before Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) {g) (g) Balance ( g) + (mg)
10.0000 10.0000 9.9999 -0.0001 : -
20.0600 20.0000 20.0001 +0.0001 = -
50.0000 50.0000 49.9995 -0.0005 " -
100.0000 100.0000 99.9950 -0.0010 = =
200.0000 199.9997 199.9976 -0.0021 g =

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 2,28
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0001 +0.0001 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.6000 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 199.9999 +0.0002 0.24 2,00
3. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00005
Certificate No. Q22072053
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 ( 3 ::‘ : 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 | 50.0000 50.0000 50.0001 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,
##H End of Certificate ###
Certificate No. Q22072053
F3-011-04/01-12 page 4 of 4
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CERTIFICATE OF CALIBRATION

’J .\q

CLC
Accredited
1SO/EC L7020

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL /TYPE ! AZ214

SERIAL NO, : 28092281|MEC-LABO1]
CLID. NO. 2 362101621

JOB CONTROL NO. $ 220718072052

CUSTOMER :

DATE OF RECEIVED : 18 July 2022 DATE OF ISSUED : 06 August 2022

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

Calibration Engineer

Approved By :

Authorized Signatory
06 August 2022

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

the International System of Unlts ( 81)

Certificate No, Q22072052

F3-011-04/01-12 page 1 of 4
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N CALIBRATION LABORATORY CO.LTD.

ilaé__"__ﬁﬁqg AH5E Walignal Arceeditaiign Board

Accredited
ISO/1IEC 17025

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER :  SARTORIUS
MODEL / TYPE ;. AZ214
SERIAL NO. . 28092281[MEC-LABO1]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION ~ : 03 August 2022

ENVIRONMENT CONDITIONS :
Temperature : 24 °C to 25 °C Relative Humidity : 50 % to 55 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-13/Version 4.0 (11/2015).

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

REFERENCE STANDARD TISFED :

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).

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

UNCERTAINTY :

The repotted expanded uncertainty of measurement is stated as the standard uncertainty of measurement mutltiplied 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:2021)"

Certificate No, Q22072052

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 Etror of Uncertainty
Coverage factor k
(g) (g) (g) Balance ( g) £ (mg)
10.0000 10.0000 10.0000 0.0000 e v
20.0000 20.0000 19.9997 -0.0003 - »
50.0000 50.0000 49.9991 -0.0009 5 -
100.0000 1060.0000 99.9992 -0.0008 = s
200.0000 199.9597 199.9975 -0.0022 - #

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (8) Balance ( g) * (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,28
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0001 +0.0001 0.07 2,00
5.0000 5.0000 5.0001 +0.0001 0.07 2,00
10.0000 10.0000 10.0002 +0.0002 0.07 2,00
50.0000 50.0000 50.0001 +0.0001 0.11 2,00
100.0000 100.0000 100.0001 +0.0001 0.18 2,00
150.0000 149.9999 150.0001 +0.0002 0.26 2,00
200.0000 199.9997 195.9999 +0.0002 0.33 2,00
3. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00005
Certificate No. Q22072052
page 3 of 4

F3-011-04/01-12
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ISO/IEC 17025
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4 (3 . :J ; 4\
[]
2 5 2 5
Display Value ( g) Maximum Pifference 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 50.0002 49.9999 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, Q22072052
F3-011-04/01-12 page 4 of 4
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE : PH700

SERIAL NO. ¢ 983068/93X218814/93X052911
CLID. NO. 372200480

JOB CONTROL NO. i 220804077943

o _

DATE OF RECEIVED : 04 August 2022 DATE OF ISSUED : 10 August 2022

Report of calibration screening must not be taken in pai 1. Escepl complete, Without the approval of the Collbration Laboratory Co., Lid.

o i

Calibration Engineer

Authorized Signatory
10 August 2022

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, Q22077943
F3-011-04/01-12 page 1 of 4
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B CALIBRATION LABORATORY CO.,LTD.

ANSI National Accredilation Board
ACCREDITETD
WETHET.

CALIERATICH AHC
DIMEHSIONAL MEASUREMENT

ACDM-2B14

CLC

Accredited
IBO/IEC 17020

Supplement to Calibration Certificate No. Q22077943

REPORT OF CALIBRATION
FOR _

NOMENCLATURE :  pHMETER 23 SEP 2022
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE :  PH700
SERIAL NO. :  983068/93X218814/93X052911
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION  : 04 August 2022

ENVIRONMENT CONDITIONS :

Temperature : 23°C to 24°C Relative Humidity : 45% to 48%

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 Reference Material (RM) and comparison with Dry Block Calibrator, Precision Thermometer and [PRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

2, Dry Block Calibrator, Presys Model T-45NL S/N, 209.09,18.

3. Precision Thermometer, Wika Model CTH 7000 S/N. 014471/19.

4. pH Standard Solution, NIMT TRM CCDE TRM-8-2002,TRM-8-2003, TRM CODE TRM-8-2007.

5. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC728484.

Certiflcate No. Q22077943A1
F3-012-04/01-12 page 2 of 4
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Supplement to Calibration Certificate No. Q22077943

TRACEABILITY :

Certificate No. TT-0078-21, Due Date 18 August 2022. 23 SEP 2027
2. The measurements are traceable to International System of Units (SI}, through Calibration Laboratory Co., Ltd.

Certificate No. Q21111638, Due Date 23 November 2022,

3. The measurements are traceable to International System of Units (8I), through Technology Promotion Association

( Thailand-Japan ). Certificate No. 22E868, Due Date 10 March 2023.

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

Lot Number. 150221, 160221 , 180121. Due Date 05 May 2023,

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

Certificate No. 4281-12405788 , Due Date 30 June 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 %.

1t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q2207794341
F3-012-04/01-12 page3 of 4
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Accredited ACDM-2814
IS0 /IEC L7026
Supplement to Calibration Certificate No. Q22077943
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X)) without adjustment ( ) adjustment
The table in the following gives the calibration resulis and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
2 3 SEP 202
1. pHMETER 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)

1.680 1.7¢ 289 -0.020 0.010 2,00

4.000 4.0 148.3 -0.010 0,010 2,00

6.996 6.99 -27.1 +0.006 0.013 2,00

10.007 10.01 -197.2 -0.003 0.013 2,00

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 £ (°C)
100 25.01 25,0 +0.01 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 k= 2,00,

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

### End of Certificate ###

Certificate No. Q22077943A1
F3-012-04/01-12 page4 of 4
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ISC/IEC L7023

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : LIQUID IN GLASS THERMOMETER
MANUFACTURER 3 SK
MODEL / TYPE 3 (-50)-50 °C
SERIAL NO. g N/A[MEC-031]
CLID. NO. : 232201115
JOB CONTROL NO. : 230225021726
CUSTOMER
DATE OF RECEIVED : 25 February 2023 DATE OF ISSUED : 28 February 2023

Report of calibration screening must mot be taken in part. Except complete. Without the approvai of the Calibration Laboratory Co., Ltd.

Calibrated By :
Calibration Engineer

Approved By :
Authorized Signatory
28 February 2023

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

according to the International System of Units ( SI)

Certificate No. Q23021726
F3-011-04/01-12 pagelof 3
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CLC NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IES L7026 CLC

REPORT OF CALIBRATION

FOR

NOMENCLATURE : LIQUID IN GLASS THERMOMETER
MANUFACTURER : SK

MODEL / TYPE - (-50)-50 °C

SERIAL NO, : N/A[MEC-031])

DATE OF CALIBRATION : 27 February 2023

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

PROCEDURE USED :
This instrument was calibrated under procedure No, WI-305-64 based on ASTM E 77 : 2014 as calibration guidelines.
The calibration was performed by comparison with Calibration Bath,Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Calibration Bath, Kambic Model OB-22/2 ULT §/N. 17115653.
2. Precision Thermometer, ASL Model F200-A-8 S/N. 014433/03 with IPRT S/N. PO00043543-1-10-19,L0193A-1-1.

TRACEABILITY :

1. The mv.;,asurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.
Certificate No. Q22130792 Due Date 05 January 2024.

2. The measurements are traceable to Interational System of Units (SI) , through Thailand Institute of Scientific
and Technological Research (TISTR) and National Institute of Metrology (Thailand).

Certificate No. PSL-T 0010/66,TT-0132-22, TT-0166-22. Due Date 06 November 2023,19 October 2023,01 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor & = 2,00 which for a normal distribution corresponds to a coverage prebability of approximately 95 %.

1t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23021726
F3-011-04/01-12 page2 of 3
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ISO/IEC 17025

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

The DUC Reading were recorded and the means value were reported of four times measurement in the table below.

CALIBRATION DATA
CORRECTION OF TEMPERATURE

STD Reading ( °C) DUC Reading ( °C) Correction ( °C) Uncertainty = ( °C)
0.11 (.0 +0.11
20.41 20,0 + 041
0.13
25.35 25.0 + 0.35
30.30 30.0 + 0.3¢

Range : -50 °Cto 50 °C
[+]
Graduation:1 C
Immersion Type : Total Immersion.

o
Correction of Reference Temperature ( ¢ o )J=0.1 C

Note, The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 01 Page 39 of 138

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

### End of Certificate #i#

Ceriificate No, Q23021726

F3-011-04/01-12 page3of 3
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Preventive Maintenance Report

Company Name: _

Instrument Serial No.: 079518071903

Date: 14-Feb-2023
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):
Serial Number: |07981 8071903 | PM Number: 1/2
Customer Name
Telephone Number:
(if applicable): =
Service Engineer Service Order WO-02113798
Name: Number:
Date PM Performed: 14-Feb-2023 Next PM Due Date: 14-Aug-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)

Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.4 B January 2018 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

Parts Lists

Parts Included with the PM

Part Number
(if applicable)

Description

Quantity

09995098 Air Filter-Spectrometer Not Applicable
N077520 Air Filter-RF Generator Not Applicable
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 1
NO780437 0-ring kit, torch 1

Additional Reagents and Standards Required for PM

Part Number

] - Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
57-208CRX1 30-Jul-2023
N0691579 (N069-1579 diluted 10X) !
N9300221 Instrument Calibration-4 1 58-169CRY1 30-Nov-2023

(N9300221 diluted 100X)

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

¥ Ask customer about unit’s performance since last visit.
¥ Check incoming AC line voltage under load for proper levels and grounding.

V] Is the instrument operational?
2. Mechanical:

¥1 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 ZINo
If yes, list tubing replaced:

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

¥] Check the neon lamp for proper operation.

¥1 Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.00764 Passed
Ni 231.604 - Resolution <0.011 0.00887 Passed
Ni 341.476 - Resolution <0.015 0.01253 Passed
Ba 455.403 - Resolution <0.020 0.01685 Passed
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5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.18 Passed
Mg 280.856 %RSD <1 % 0.05 Passed
Mg 285.207 %RSD <1 % 0.90 Passed
Ba 455.403 %RSD <1 % 0.64 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 5755.4 4429943.7
Mn 257.610 Axial 1,000 ppb 10111.9 17115354.6
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 5755400 4424188.3 0.59 <30 PPB Passed
Axial 10111900 17105242.7 1.30 <30 PPB Passed
6. Review:

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

Additional Comments Regarding the PM

PM1_2
Replace PM Kit

Review

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

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

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
14-Feb-2023
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
14-Feb-2023

(DD-MMM-YYYY)
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PerkinElmer

For the Better
Service Report
Work Order Number Activity Code Billing Type Requested Start Date Model Serial Number
W0-02113798 Planned Contract 09/02/2566 8:57 . ICPN0790011 079518071903
Maintenance
Service Representative Name Contract Number Expiry Date Equipment ID System ID
Hiransuk, Duang SC-0035585335 30/04/2026 N/A N/A
UDI Number
N/A
Equipment Location Bill To Name

Customer Contact Phone Number Fax Number Email Purchase Order

Work Description

PM Avio200 1_2
Wavelength calibration
Scan prism

Scan Neon lamp

Cleaned torch Neb Spray chamber injector

Cleaned compartment door
Cleaned instrument
Replace PM Kt

Run performance test

Start Date End Date Work Description
14/02/2023 14/02/2023
Tools Used
Quantity Calibrated Tool Description Serial Number Last Calioration | Next Callbration
Date Date
*** No Calibrated Tools Used ***
Material Used
al
Part Number Part Description Note Lot/Seria Quantity
Number
*** No Parts Used ***
Labour Details
Part Number Part Description Start Date Quantity
SV000013 Preventative maintenance 14/02/2023 6
SV000002 Service Travel 2.5
Work Complete Customer Signature Technician Signature
Yes No D

PM/OQ/IPV Left with Customer

Yes No

Page 1 of 2


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


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.

14/2/2566 WO-02113798 Page 2 of 2
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PerkinElmer TruQ i

Atomic Spectroscopy Standard CERTIFIED

Certificate of Analysis

PerkinElmer Number: N0831579
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 57-208CRX1

Certification Date:_lAN - = 2022
Expiration Date: .IUL 30 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Labeled Measured SRM
Ag 50.0 po/mL 50.4 pgmL 3103a" Ni 10.0 pg/mL 10.1 pgfmlL 3136
K 50.0 pgfmL 50.5 pgfml 3141a* Sr 10.0 pa/mi 10.1 pg/mL 3163a*
La 10.0 pg/mL  10.1 pgfmlL 31z27a" Zn 10.0 pofmL 10.1 pg/mL 3168a"
Li 10.0 wg/mL 10,7 pg/mL 3129a" Ba 1.00 pgfml 1.00 po/mL 3104a*
Mn 10.0 pgfmL  10.1 pg/mL 3132 Mg 1.00 po/mL 0.996 pgimL 3131a°

* - indicates NIST SRM t - indicates CRM {when NIST SRM is not available)
Reference Multi: Loti# 4-39MJ, 3-168MJ

Refer to side 2 for details of cettification.

Balances are calibraled with weight sets traceable fo NIST.
We guarantee that our PerkinEImer 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’

PerkinElmer, Inc.

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

i

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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At()mic SpCCtIOSCOPY Standal'd CERTIFIED

Certificate of Analysis

PerkinEimer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOa

Lot Number: 58-169CRY1

Certification Date: MAY = zuzz
Expiration Date: NOV 30 2[]23

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured
As 100 pg/mL 99.8 pg/mlL 3103a" Pb 50.0 pgfmL 49.9 pg/mL
Tl 100 pgimL 99.4 pgrml 3158* Se 50.0 ugfmL 49.8 ug/mL
cd 500pg/mL  50.0 pgimt. 3108*

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Mutti: Loi# 57-15BCR,1-177YJ, 54-134CR

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.s.A. Tel: 1-203-925-4600

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

CERTIFICATE OF COMPLETION

This is to certify that

Duang Hiransuk

has completed the course

ICP Solid State RF Generator

17 May 2019
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
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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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
a Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (lIf) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
11 Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel Digestion, Inductively Coupled Plasma Method
13 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
17 Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 °C
20 Zinc Digestion, Inductively Coupled Plasma Method
LNE5S1989

APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23 ed. Washington, DC: APHA, 2017. ?("“n‘[
4

sy MIeTvinass L warva s TR nedduuanfouduuefivlim nalsnugramngsy s, o leeno brels #0 baomd


User
Rectangle


-
#i 9N omeole) E&D ® nsuisamuqmawn'ﬁu

A 1
aUUNTEIIN © urejagln

LRI NTNAY eocoo

=i
bo e beEwd
d‘ A - 4‘\ &
599 Wasuwasypainsuazasuaiwiins e
Fou nssunsgdants vt il Budidleds aoudauaud $1in
P o X ol | = S a v o e a ¥
1t Avetiunnlou/seansAvdpunuaiyaans wasrilnanuaiwyemoniRnisinsieiientuy
al A -y
avluil be NgARIMBY b&od
g A 1 2 : 2 ot ey 4 = ﬂia L4
sy e suuviemidanasuwlanyaarnsuavansuaiuiiing e
vium T BuddeSs eoudaueud s1in 910U € weu
w dyv a o v P a € o a4 A s - ¢
aaviilsdadionsis viem lud Huddless reudaunun d1in HealjiRnsTiasney
=l 43’; A = AA’ at 0
WATY BINEDEU Hocm d0URRNaTN o/eec, b/oad 1ATINSIWLEN 6 S98n AaDY o YDU5IAN-

o = £ a at -l at = ei -
UATINEN ma/e suausyrEUng Sunedyy3 Sminunuoil vawdeuwlasaainsuasatsnaiiy
FIATIET AUALLD BALTILAT U

= at :
mulsanuaaamnIsufiatsanug Jeuviudl
b Lo d L4 = e, - L
o. Wignindhmihiuszdmiosjudnaimas i e s

= -l

®) NELULULDTN

- o

®) neLUyULaIN

= -}

@) nsLyULaUR

v Widnudavpuguadosufuinsiased 4uny b 51y

=

®) neouatin

- =

v) NnELULULAaIN

LI . LT | a_ ¥ o e, - F o

o, i wARUssI el {URn1simeisd S & 518

= =4

o) VUYWAY

o) neiauaai

- -}

) NELUHULAIN

&) nelouati

= -

&) NBLUBULAIN

v a ' o e 3 o % g sa 1 a = o P
. Winveudiwarsuafviieseilnings dléau dwigavietaniililudy
- A' Il &
LLAEAU HIUENNENI MY

A @ ar :
aile wilsd@aniiuil...


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


= [9 =
= a o A 2 a 1 w g ol LY o gk, = €
[ 73 ‘H'LNE BAUUUITWUA mﬂ.'ﬂﬁﬂwuﬁaaﬂaﬂ"ﬁﬁU‘ﬂuﬂﬁ LU EJU“@QUJ‘]UG] FIATIEVIDNTU
ol w o o . - e ol o & 4
# 8N omeo(e) ool a3IUN be NUATHLS bebd ATTUTUN oa ANTIAN b VYl aunsaiudve
1 a & = vea v g g 2 o a A
N']uigUUﬂLﬁﬂ?ﬁﬂuﬂ?ﬂﬂﬂ“u']L']UI‘U(‘IﬂﬁNIﬁQQ"IUQP'Iﬂ'T“ﬂ'iW M1 QR Code YI"IEJWINE@QUU‘LI

a o -
FaSsunnfonsu
YoudnaIniude

D= Sut

~ (wdseay fsmad)
finremsnedidouasfousvuaiivlsey
viAnnmsuueSuinsulssnugnamnssy

fusarhussuudidanseing

nasidguasiioudsuaivl sy
NANNMTEIIBNTIATITINAdeULaRYIasnuTEus fURns
3. o bemo bmel A8 beon-&

n3a13 o oamo bmaels A0 bese

Tuswalddiiinnsetind saraban@diw.mail.go.th

Green Indust Y 1 [V a s - =
@' i “E!Glﬂ"l'ﬂﬂ‘i‘iﬂﬂ’l'ﬂﬂﬂ ﬂizmﬁ‘lmm'rmwl FTINTHVEIWN E!ﬂ'ﬂ"l'ﬂ mwamm” o
[=]



endsuNUenidaasunlasypansuasasuaReiins el

uiem Tued Bulidiese asudauauy 314

# an oaac(a)/ G &b @

o ol
avfufi b o

P EARTLAT

WNeN  edh

] o, e 4’ o= a
voudwasuaiwillafuTunsibousinnsalssewgaamnssy S1uau ee 518013

Yde 91u9U 3 518015

d1euf Asuaiiy LRI At
1 Cyanide Distillation, Colorimetric Method!!
2 Formaldehyde Distillation, Colorimetric Method™?
3 Phenols 1) Distillation, Chloroform Extraction Method!

2) Distillation, Direct Photometric Method®!

174
uldau d1uqu 18 38N13

Sl druaiy AT

1 Antimony Digestion, Inductively Coupled Plasma Method™

2 Arsenic Digestion, inductively Coupled Plasma Method!™

3 Barium Digestion, Inductively Coupled Plasma Method!

i Beryllium Digestion, Inductively Coupled Plasma Method!!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method!!

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

8 Chromium (V) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method™

11 | Manganese Digestion, Inductively Coupled Plasma Method™

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

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

14 |pH Flectrometric Method®™

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method!!

17 | Vanadium Digestion, Inductively Coupled Plasma Method!!

18 Zinc

Digestion, Inductively Coupled P{aa\‘s\ﬁa Method™

=

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

Plasma Method!:47

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

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

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

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

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

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

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

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

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

L=

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

5 Cadmium...
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5 Cadmium Digestion, inductively Coupled Plasma Method®!

6 Chromium Digestion, Inductively Coupled Plasma Method®"

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

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

9 | Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method”

11 | Nickel Digestion, Inductively Coupled Plasma Methiod®”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”

13 | Silver Digestion, Inductively Coupled Plasma Method>”

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

15 Zinc Digestion, Inductively Coupled Pt%srn:(‘\’:z'ﬂ I\Te’_chod[i?]

1na158148¢

- o 9 W= - =4
1. NITNTNPAAINNITU. ﬂﬁﬁﬂ‘]ﬂﬂi:ﬁ’li‘lﬂﬂﬁ‘lﬂﬁﬁﬂ'ﬁu, W.A. 2548. 1594 ﬂ‘]'iﬂ"l"ﬂﬂﬂ\'lﬂ{]ﬂﬁ‘ﬁiﬂ

Faniilall fudn svRnnnyiunen. 25 unseu 2549, il 123 aeufive 1.,

2. anmiAmnrsudwindouniussinalne. gliediasisiinde. fudadei 4. njannn:

FouwiNIIRuN, 2547.
3. APHA, AWWA, WEF. Sta;1dard Methods for the Examination of Water and
Wastewater. 23" ed, Washington, DC: APHA, 2017. _
4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SW-846, 1997,

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

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

8. United States...




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

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

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

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

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Seoil and Waste pH. SW-846 Method 9045D, 2004.: :
-
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(Certificate No.) ~ 77
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(Certificate of Accreditation)

21Ag81UNAnNANNTUNTEIIYUYYANMSHIATINUMIYIA WA, beEo
[By Virtue of National Standardization Act B.E. 2551 (2008))
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l.amsmiﬂ’mﬂammm‘a‘gmwammmqmawns‘m

(Secretary-General, Thai Industrial Standards Institute)

- o s ¥
anlususasatuillv
(Issues this certificate to)
wesUfjuiinvadeuuiun luu Wuiidess roudaunun dain
(Testing laboratory, Mine Encineering Consultant Co. Ltd)
g g
ﬂﬂ@gl;ﬁ’ﬂ“ﬂ

(Address)

Tasun135UTRIANEINISE

(Certificate of competence)

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

goivuailUnmenuaNNTaves vesuiinmsvadeuiazesfiRnisaouiiioy

(General requirements for the competence of testing and calibration laborateries)
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(Details of the scheme and scope of the certificate are shown In QR CODE and www tisi.go.th)
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(Issue date : 2 May B.E. 2565 (2022))
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(Mirvstry of Industry Thailand, Thal Industrizl Standards Institute)
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sgazideasvnazveudgluiusasiasufiing

(Scope of Accreditation for Testing)

FoviosufiAnis vosuftRn1svadeu U3dn lul 1udilles aoudaunudt drvin
(Laboratory Name) (Testing laboratory, Mine Engineering Consultant Co.,Ltd)
ViﬂEJLa?Jﬂ'ﬁ%JUiaﬂﬁ
(Accreditation No.)
atufl 02 ganlifawd il 18 wwiew n.a. 2565 Fetufl 17 nouniau w.e. 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmwiesUijdins Mans O wenaauit O 42p3m O waewd O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIANPY 24T TYNIINAFDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
anndundou
(environmental field)
1. ‘1:1;1 - Heavy metal - Standard Methods for the
(water) ¢ Cadmium (Cd) Examination of Water and
0.002 mg/L to 5 mg/L Wastewater, APHA, AWWA,
e Chromium (Cr) WEF, 23" edition, 2017,
0.01 mg/L to 5 meg/L part 3120 B, and part 3030 F
* Copper (Cu) @
0.01 mg/L to 5 meg/L
* Iron (Fe)
0.01 mg/L to 5 meg/L
* Lead (Pb)

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

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

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

0.01 mg/L to 5 mg/L

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

atun 02 ponliausTuil 18 Wiy wa. 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O wenanwit O d2p51 O wndeui O vianganu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU I1YN1INAFEDU 3%‘1/]9]3870
(Field of Testing) (Parameter) (Test Method)

AALINADY
(environmental field)

1.1 (si9)

(water) (cont.)

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

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

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

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

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

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

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

Standard Methods for the

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

part 2340 C O/

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

2ONALATUN 18 WWIBU W.A. 2565

fetufl 17 nouniau w.e. 2566

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

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

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

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

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

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

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

0.01 mg/L to 10 mg/L

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

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

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

part 5220 C @

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

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

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

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

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

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

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

()

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

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

(water and wastewater) (cont.)

4. au (soils)

0.10 mg/ L to 100 mg/ L

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

- Heavy metal

* Chromium (Cr)

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

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

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

5.0 mg/kg to 100 meg/kg sample

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

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

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

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY

(Ministry of Industry, Thai Industrial Standards

Institute)
w9 5/5
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