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usuN Tud IBUBITeSo PoUBAIOUN TrTa
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : US®W angniuasugna 10n Tassnmsindiossdudu Ussvulngi 29538/15093 sauwnuialasinisiviles

Wenfufudsemutngd 29539/15094

Address : uavaves s1nenupall Jviaunsanssn Customer Code  : M660044
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 8-11 December 2023
Sample Type : gnAluussenmavialy (Ambient) Sampling Method : High Volume Air Sampler
Station s Unuvidloauns (UTM 47P 682625 E, 1761736 N.) Report No. : M660044-02
Data Provided by Laboratory
Laboratory Code No. : M660044/1 Received Date  : 12 December 2023
Analytical Date : 12-22 December 2023 Report Date : 22 December 2023
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 November 2023 Expiration Date : 27 November 2024
Parameter Sampling Date Analytical Method et St
(mg/m?) (mg/m?)
~ 08-09/12/2023 US.EPA 40 CFR 50, Appendix B 0.074
Total Suspended Particulate (TSP) | 09-10/12/2023 US.EPA 40 CFR 50, Appendix B | 0077 |  0.330
10-11/12/2023 US.EPA_40 CFR 50, App_JE;\dix B - 0.040

3 W ' a _aroal o o )
Note: ¥ UszmiAmmenssumsaawandouusiand aduil 24 (e, 2547) Fes fvunnasguasnwemdluussenmealasialy
a ' o w od s
Uszmelusuienyiune tdd 121 aoufiie 104 ¢ Useme o Tufl 9 Gemas w.e. 2547
Total Suspended Particulate (TSP) : Huaveaiwyiuasysiu ady 24 1l

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/5

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


Admin
Rectangle

Admin
Rectangle

Admin
Rectangle


usun Tud 1ISudideso rouBalaun oria
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : U3¥% augnfiasugia 9110 Jasamanilowsdudy Usemulngi 29538/15093 aunuialasansvinmiie
Wenfuiuusenudngi 29539/15094

Address s fuaranes unevupsls Jaminuasaissa Customer Code  : M660044
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 8-11 December 2023
Sample Type : gmAluussenmetaly {Ambient) Sampling Method : High Volume Air Sampler
Station : Unuvinesuu? (UTM 47P 686198 E, 1762674 N.) Report No. : M660044-02
Data Provided by Laboratory
Laboratory Code No. : M660044/2 Received Date : 12 December 2023
Analytical Date : 12-22 December 2023 Report Date : 22 December 2023
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 November 2023 Expiration Date : 27 November 2024
Parameter Sampling Date Analytical Methed Result Bianiiand
(mg/m?) (mg/m?)
~ 08-09/12/2023 US.EPA 40 CFR 50, Appendix B 0.027
Total Suspended Particulate (TSP) “ 6.9—10/12/2023 US.EPA 40 CFR 50, Appendix B ~ 0.048 0.330
10-11/12/2023 US.EPA 40 CFR 50, Appendix B 0.021

y w ' a o - ° <
Note: ! Usznirruenssunts@ubiadesuviennd adudl 24 (wa. 2547) Gos tunuesguaunmoimeluusssnalasyialy
a ' a v oo s
UszniAlusnefiangun bu 121 aewfivay 104 ¢ Ussnid s Juil 9 &wmneu w.a. 2547
Total Suspended Particulate (TSP) : fuagopsuyuasssy wie 24 dalus

Reviewed signatory Approved signatory

Reported results refer to submitted sampte(s) only. 2/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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uSuNn Tud 1BuBITeiSo AoUBAIaUN TR0
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : US¥W anflaswgha 91in lasansmileawsBud Ussyudngi 29538/15093 sauunuialasenisvinmilen
Wetuiudsenudngi 29539/15094

Address s fuarvjavnes dunevuest fmiaunsadssa Customer Code  : M660044
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 8-11 December 2023
Sample Type : pmAluussenavily {(Ambient) Sampling Method : High Volume Air Sampler
Station s Uussu (UTM 47P 680034 E, 1764701 N.) Report No. : M660044-02
Data Provided by Laboratory
Laboratory Code No. : M660044/3 Received Date  : 12 December 2023
Analytical Date : 12-22 December 2023 Report Date : 22 December 2023
Model of Equipment : TISCH Model of Traceability ; TE-5025A/2262
Certified Date : 28 November 2023 Expiration Date : 27 November 2024
Parameter Sampling Date Analytical Method Hesait Stanai =
(mg/m?) (mg/m?)
08-09/12/2023 US.EPA 40 CFR 50, Appendix B 0.041
Total Suspended Particulate (TSP) ~ 09-10/12/2023 | US.EPA 40 CFR 50,ux_°_\p’9e_n_di>§_'E_3 L 0(_)2_1 _ 0.330
. —10—11/12/_202_:’: ] .US.EPI;\ ;lO CFRgo, Appendix B 0.073

Note: ¥ Uszmapquznssumsauindenuwisnd atud 24 (e 2547) Goa fmumnesgugunmemaluussamalasiny
a ' o o o
Usgmeluswianguny tau 121 aeufivay 104 ¢ Ussmia o Tudl 9 &eman w.a. 2547
Total Suspended Particulate (TSP) : {uazeeiuyinasesy gy 24 1alus

Reviewed signatory ApPProvea signatory

Reported results refer to submitted sample(s) only. 3/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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uduh Tud 1BudItieso roUBAIOUR Dhria
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : US¥W anfiaswgia 91ie lasanismileaussud Usevudngd 29538/15093 Tauunudalasentsvimiles
Weatuiuusenudngi 29539/15094

Address : fiuaranes gunavuestn fwiauasaissn Customer Code  : M660044
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 8-11 December 2023
Sample Type : omaluussenaialy (Ambient) Sampling Method : High Volume Air Sampler
Station : ﬁ"luﬁwaq (UTM 47P 682937 E, 1766335 N.) Report No. : M660044-02
Data Provided by Laboratory
Laboratory Code No. : M660044/4 Received Date  : 12 December 2023
Analytical Date : 12-22 December 2023 Report Date : 22 December 2023
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 November 2023 Expiration Date : 27 November 2024
Parameter Sampling Date Analytical Method Resulz Stangand >
(mg/m?) (mg/m?)
~ 08-09/12/2023 US.EPA 40 CFR 50, Appendix B 0.031 |
Total Suspended Particulate (TSP) | 09-10/12/2023 | USEPA 40 CFR 50, AppendixB | 0041 | 0330
.___10—11/12/2023 US.EPA 40 CFR 50, Appendix B 0.041

Note: ¥ UssmmAnmenssunsdauindouuiaend atudl 24 (wa. 2547) Gos fmumnasgugumwenialuusssmealaeiall
a ' a v o
Ussmelusefianmgune Lau 121 peufiiay 104 ¢ Usema o Tuil 9 Benau we. 2547
Total Suspended Particulate (TSP) : fluazeaiuvianey lade 24 1l

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 4/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usydn Tud 18uSideso rouBaIaun A0
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : UT8% amyfiaTegia 91190 Tasansnilowsdud Yssyulngi 29538/15093 asunuialasansvihmiies

Weffufuusemutngd 29539/15004

Address s fuarjaves 9nevuesth Samiauasaissh Customer Code  : M660044
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 8-11 December 2023
Sample Type s g eluussEnIAaly (Ambient) Sampling Method : High Volume Air Sampler
Station : d1inaulasenis (UTM 47P 682373 E, 1764341 N.) Report No. : M660044-02
Data Provided by Laboratory
LLaboratory Code No. : M660044/5 Received Date  : 12 December 2023
Analytical Date : 12-22 December 2023 Report Date : 22 December 2023
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 November 2023 Expiration Date : 27 November 2024
Parameter Sampling Date Analytical Method Results Standard -
(mg/m?) (mg/m?)
| 08-09/12/2023 US.EPA 40 CFR 50, Appendix B 0.119
Total Suspended Particulate (TSP) B 6.9:6-/12/2023 "US.EPA 40 CFR 50, Appendix B 0.070 | 0.330
10-11/12/2023 US.EPA 40 CFR 50, Appendix B 0.108

Note:  UszmAaznssumsdaadeuuviennd adufl 24 (.. 2547) Gos fmusuesguguanwomaluusssmalasialy
Usgnelusvienngune w121 aeufivey 104 9 Usema s Tui 9 Aanau w.a. 2547
Total Suspended Particulate (TSP) : éuazeesuyiuasssdn tade 24 dalua

Reviewed signatory Approved signatory
_
Reported results refer to submitted sample(s) only. 5/5

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

ANALYSIS REPORT

Data Provided by Customer

Customer Name : U3¥v annflasugna 31 lasenaniiawssud Usemulngd 29538/15093 sauuwuddlasanisviumiias
Weiuiudsemudngi 29539/15094

Address : fuavjanes duneviuest famiauasassd

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type  : szfiuldsd (Sound Level)

Station s thumilasus (UTM 47P 682625 E, 1761736 N.)

Data Provided by Laboratory

Laboratory Code No. : M660044/6
Analytical Date : 12-22 December 2023

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

Customer Code : M660044

Sampling Date

: 8-11 December 2023

Sampling Method : Sound Level Meter

Report No.

Received Date
Report Date

: M660044-02

: 12 December 2023
: 22 December 2023

Model of Traceability : ST120C0669E
Calibrated Date : 7 July 2023
Certificate No : 20230323J139

Equivalent Sound Pressure Level (dB(A))

Time 8-9 December 2023 9-10 December 2023 10-11 December 2023
Leq 24 hrs. Lmax Leqg 24 hrs. Lrmax Leq 24 hrs. Lmax
13.00-14.00 58.6 89.8 53.8 72.3 52.8 66.0
14.00-15.00 61.6 84.6 53.5 67.1 52.8 67.6
15.00-16.00 56.6 81.6 55.0 73.1 55.6 86.3
16.00-17.00 60.1 88.5 55.9 76.7 56.6 76.6
17.00-18.00 55.1 73.7 57.1 79.2 55.4 77.5
18.00-19.00 55.2 74.8 55.7 70.6 574 91.7
19.00-20.00 54.9 58.4 55.7 61.6 55.6 67.1
20.00-21.00 56.2 62.1 58.8 90.7 55.2 60.4
21.00-22.00 56.1 58.6 68.6 98.7 55.5 59.1
22.00-23.00 56.0 59.1 56.1 61.0 55.7 60.1
23.00-00.00 55.7 58.8 55.5 577 56.3 67.3
00.00-01.00 55.6 60.1 55.5 60.2 56.2 61.5
01.00-02.00 55.5 63.2 55.7 58.2 56.1 715
02.00-03.00 55.9 70.0 55.3 70.6 55.2 714
03.00-04.00 55.8 61.1 55.2 60.3 55.3 67.1
04.00-05.00 55.9 70.1 55.4 70.6 55.9 59.9
05.00-06.00 56.9 76.3 56.6 72.5 56.6 72.6
06.00-07.00 56.2 69.9 59.0 81.6 56.7 75.4
07.00-08.00 56.7 723 56.8 77.3 58.1 777
08.00-09.00 55.5 75.7 55.1 67.9 57.7 84.1
09.00-10.00 54.4 67.2 53.4 71.3 539 69.3
10.00-11.00 54.9 725 54.3 76.8 54.6 747
11.00-12.00 58.1 86.7 54.4 70.5 56.3 78.6
12.00-13.00 53.2 70.7 56.5 73.9 54.9 72.3

Average 24 hrs. 56.7 - 58.3 - 55.9 -

Maximum = 89.8 98.7 - 91.7
Standard” 70.0 115.0 70.0 115.0

g v ' a o o
Note :  UsemAAmEnIsunISaRIndouwAend atufl 15 (W/rd:

Keviewed signatory

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

pnsguszdudealaeall

Approved signatory

_ =1
Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.
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UBUh Tud 1IBUSIGESY AoUBANaUr Thria
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : USHW annflasygna 9110 Lasanmamileawssudy Ussynudngd 29538/15093 sauunudalasenisviumiles
Wenfufudsemudngd 29539/15094

Address s fhvavjaved sunevuest Smiaunsanssh Customer Code  : M660044
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 8-11 December 2023
Sample Type : 38AULdEN (Sound Level) Sampling Method : Sound Level Meter
Station s Uruviuasun (UTM 47P 686198 E, 1762674 N.) Report No. : M660044-02
Data Provided by Laboratory
Laboratory Code No. : M660044/7 Received Date  : 12 December 2023
Analytical Date : 12-22 December 2023 Report Date : 22 December 2023
Model of Equipment : Scarlet Tech/ST-120 Maodel of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323J139
Equivalent Sound Pressure Level (dB(A))
Time 8-9 December 2023 9-10 December 2023 10-11 December 2023
Leqg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 51.7 109.4 514 78.6 52.1 67.3
12.00-13.00 53.4 78.4 50.3 75.4 55.0 71.2
13.00-14.00 49.6 66.9 52.8 79.5 525 73.5
14.00-15.00 51.2 78.7 50.0 70.3 519 76.3
15.00-16.00 50.0 iGN 48.6 78.9 51.8 74.3
16.00-17.00 59.2 90.8 51.5 70.8 55.2 83.5
17.00-18.00 60.8 90.3 504 65.3 55.7 80.4
18.00-19.00 49.8 67.5 52.5 72.2 514 81.3
19.00-20.00 49.4 67.1 52.5 66.4 52.0 83.6
20.00-21.00 49.3 62.5 55.0 85.8 51.2 61.1
21.00-22.00 49.4 55.6 48.5 62.5 50.9 67.3
22.00-23.00 50.2 59.5 49.7 60.0 50.6 58.0
23.00-00.00 50.1 58.3 51.1 62.7 50.2 572
00.00-01.00 49.9 60.2 50.4 67.1 49.9 573
01.00-02.00 50.3 60.6 495 61.2 50.7 61.7
02.00-03.00 49.3 63.7 49.8 62.49 50.9 56.8
03.00-04.00 48.6 57.2 50.5 58.8 51.1 60.2
04.00-05.00 50.7 67.8 56.6 85.4 54.5 84.3
05.00-06.00 574 90.3 51.7 74.4 54.5 71.9
06.00-07.00 62.6 92.9 54.3 75.2 52.7 74.9
07.00-08.00 57.3 92.6 534 80.5 54.6 76.5
08.00-09.00 515 67.1 53.9 80.0 50.2 71.2
09.00-10.00 514 78.0 54.5 76.7 52.7 79.0
10.00-11.00 50.2 720 53.3 82.7 52.4 74.4
Average 24 hrs. 54.7 - 52.3 - 52.6 -
Maximum - 109.4 - 85.8 - 84.3
I
Standard” 70.0 115.0 _m-—;_-?g.o 115.0 70.0 115.0

Y v ' a _ o o
Note : U UszmiAnmuznIsuntsBeuindasuuvisnd adud 15 &7

Reviewed signatory Approved sighatory

Reported results refer to submitted sample(s) only. 2/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usun Tud IBudIteSo AeuBalourn Tria
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : US¥W aunafiaswgna 411a Tasamamilaawsdudy Usenuldngi 29538/15093 sauiuwauialasansvinmiie
Weatufulsemudngg 29539/15094

Address s fivariives dunevuesth faninuasanssn Customer Code  : M660044
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 8-11 December 2023
Sample Type : JefiuLded (Sound Level) Sampling Method : Sound Level Meter
Station - 0S99 (UTM 47P 680034 E, 1764701 N.) Report No. : M660044-02
Data Provided by Laboratory
Laboratory Code No. : M660044/8 Received Date  : 12 December 2023
Analytical Date 1 12-22 December 2023 Report Date : 22 December 2023
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323J139
Equivalent Sound Pressure Level (dB(A))
Time 8-9 December 2023 9-10 December 2023 10-11 December 2023
Leg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 56.4 80.7 56.1 78.7 56.8 79.5
11.00-12.00 55.8 72.4 559 737 55.9 75.0
12.00-13.00 58.8 84.0 576 83.1 57.2 83.9
13.00-14.00 59.2 78.8 57.7 73.5 51.3 75.5
14.00-15.00 58.3 73.1 57.9 72.4 57.9 74.5
15.00-16.00 56.6 78.0 574 738 575 72.8
16.00-17.00 559 719 56.4 72.1 573 71.6
17.00-18.00 573 76.9 59.3 76.0 60.4 74.6
18.00-19.00 58.5 76.7 60.3 71.4 60.1 70.6
19.00-20.00 57.0 64.0 59.5 68.9 59.5 68.2
20.00-21.00 59.8 69.7 61.2 68.9 60.8 71.0
21.00-22.00 61.3 85.6 61.7 75.7 60.7 70.9
22.00-23.00 579 70.1 59.6 69.5 60.6 68.2
23.00-00.00 59.4 719 60.7 69.8 615 68.7
00.00-01.00 59.7 758 60.3 78.2 61.3 83.2
01.00-02.00 59.3 76.0 59.7 75.8 61.2 74.0
02.00-03.00 59.6 78.0 60.2 74.5 60.6 75.8
03.00-04.00 56.9 74.9 56.2 74.0 58.0 73.7
04.00-05.00 56.3 81.0 55.9 76.8 58.0 78.9
05.00-06.00 56.6 80.7 57.5 83.0 55.4 76.2
06.00-07.00 55.8 78.0 55.0 74.3 54.4 76.6
07.00-08.00 55.6 75.8 532 774 55.4 80.4
08.00-09.00 57.1 80.8 53.7 79.9 55.0 76.4
09.00-10.00 55.8 75.6 54.1 77.1 56.5 79.1
Average 24 hrs. 58.0 - 58.4 - 58.8 -
Maximum - 85.6 - 83.1 - 83.9
Standard” 70.0 1150 ] i 115.0 70.0 115.0

3 v ' a o d
Note : P UssnmApmenIsuNTRalInaeuLyien® atud 15 (

Kevieweqa signatory Approved signatory
e e e e T e e I ey
Reported results refer to submitted sample(s) only. 3/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usun Tud 1IBUSIGeSo PouBaIaUr DI

MINFE ENGINFERING CONQU N TANT N0 L TD,

ANALYSIS REPORT

Data Provided by Customer

Customer Name : US#W avunflasegha 110 TasesnsinileausBudi Usemulngi 29538/15093 sasiunudalasanisviuuiios
Weatufudsemudngi 29539/15094

Address : fuavimes dunevueth favdauasaissd

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type  : 5¥AUEad (Sound Level)

Station : ﬁwuvj\‘ma\‘l (UTM 47P 682937 E, 1766335 N.)

Data Provided by Laboratory

Laboratory Code No. : M660044/9
Analytical Date 1 12-22 December 2023

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

Customer Code : M660044

Sampling Date

: 8-11 December 2023

Sampling Method : Sound Level Meter

Report No.

Received Date
Report Date

1 M660044-02

: 12 December 2023
: 22 December 2023

Model of Traceability : ST120C0669E
Calibrated Date : 7 July 2023
Certificate No : 20230323J139

Reviewed signatory

Z0)) ﬁ'a N

Equivalent Sound Pressure Level (dB(A))

Time 8-9 December 2023 9-10 December 2023 10-11 December 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
14.00-15.00 54.8 82.2 52.4 779 54.8 85.2
15.00-16.00 56.6 86.6 524 83.0 55.2 82.0
16.00-17.00 53.5 70.6 525 66.6 52.6 74.7
17.00-18.00 51.7 715 52.8 754 53.7 81.1
18.00-19.00 528 77.6 51.8 70.6 54.3 63.5
19.00-20.00 54.1 74.5 5341 69.2 54.0 68.0
20.00-21.00 52.3 58.7 53.5 64.3 53.1 61.1
21.00-22.00 539 61.2 53.8 63.2 515 66.9
22.00-23.00 52.9 60.1 52.9 63.0 515 59.9
23.00-00.00 52.0 61.6 54.3 62.4 514 57.7
00.00-01.00 53.1 60.7 524 61.4 52.2 61.1
01.00-02.00 51.0 60.9 515 65.0 523 61.4
02.00-03.00 49.8 64.3 51.2 65.6 524 69.7
03.00-04.00 527 65.1 53.7 66.3 53.8 69.0
04.00-05.00 54.2 71.9 55.6 68.4 56.8 85.5
05.00-06.00 54.8 87.4 56.9 85.0 56.2 85.0
06.00-07.00 54.9 78.4 55.1 76.3 54.4 75.6
07.00-08.00 53.6 729 54.2 70.6 545 72.6
08.00-09.00 54.7 74.5 62.6 89.6 57.6 77.0
09.00-10.00 525 64.3 58.3 81.2 55.9 77.2
10.00-11.00 534 73.1 479 73.9 50.9 81.5
11.00-12.00 53.8 89.0 58.8 84.3 55.7 74.4
12.00-13.00 52.6 64.5 69.3 99.9 60.7 89.3
13.00-14.00 52.0 78.6 61.6 81.3 57.0 79.6

Average 24 hrs. 53.5 - 58.6 - 55.0 -
Maximum - 89.0 - 99.9 - 89.3
Standard” 70.0 1150 - 70.0 115.0 70.0 115.0
SN

WmsgsEaudaalaeialy

APPIovea signdtory

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

MEC-FM-45 Rev.06 03-04-2566
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usun Tud IBUBITESY AoUBAIAUN Tfa
MINE ENGINEERING CONSLIL TANT CO_ILTD,

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : U3Wv aumilasugna 91rn lasansmileawsudy Ussniudng? 29538/15093 sauunudalasensvimiles

Wearufuusemutngd 29539/15094

Address : fuavjaves sunevupth Swmiaunsanssd

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type : anuduazitay (Vioration)

Station - Uhuwnllaslwal (UTM 47P 682532 E, 1764180 N.)

Data Provided by Laboratory
Laboratory Code No. : M660044/10

Customer Code
Sampling Date

Sampling Method :
Report No.

Received Date

: M660044
: 8 December 2023

Vibration Recorder

: M660044-02

: 12 December 2023

Analytical Date : 12-22 December 2023 Report Date : 22 December 2023
Parameter Result
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130
Peak Displacement (mm) 0.000 0.000 0.000
Standard”
Peak Particle Velocity (mm/sec) - - %
Peak Displacement (mm) - - -
Note: ¥ stmﬁniwmﬁwmnsaswmﬁuazéunmé’au o9 fmuaunsgueugusziudsazarnduanfeunmaiuvilesiy

fimusilumvfiaanuuny @ 122 aeufl 125 9 as¥uil 29 Sunau 2548

N/A 118814 Frequency < 1 Hz, Velocity <0.130 mm/sec uag Displacement < 0 mm

nansziawmiles 16.00 u.

Reviewed signatory

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

Approved signatory

1/3
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usun Tud 1IBUBITeSO PoUBAKAUN D
MINF FNGINFFRING CONSLII TANT 0 1 TD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

Address
Sampling By
Sample Type
Station

Wenfutuussmutngi 29539/15094

: duavianes Sunevuests Javiauasadssd

: Sampling Team of Mine Engineering Consultant Co., Ltd.
- muduaziieu (Vibration)

s UNUTIU (UTM 47P 680034 E, 1764701 N.)

Data Provided by Laboratory
Laboratory Code No. : M660044/11

Analytical Date

Customer Code
Sampling Date

Sampling Method :
Report No.

Received Date

: U3 ampilAsegie 971n Tasensmileansiudy Ussviudngi 29538/15093 saunudslasesmsvimiles

: M660044
: 8 December 2023

Vibration Recorder

: M660044-02

: 12 December 2023

: 12-22 December 2023 Report Date : 22 December 2023
Parameter o
TRANSVERSE VERTICAL LONGITUDINAL

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

Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130

Peak Displacement (mm) 0.000 0.000 0.000

Standard”
Peak Particle Velocity (mm/sec) - - =
Peak Displacement (mm) - - -

Note :

= o ' < v o 1Y)
ﬁWNWﬂ‘US’]’Uﬂﬁ]ﬁ]’]LﬂILUﬂ"&’I VAU 122 saun 125 9 893U9 29 sunau 2548

N/A e84 Frequency < 1 Hz, Velocity <0.130 mmy/sec uay Displacement < 0 mm

Laseilamilos 16.00 u.

Reviewed signatory

Y Uszmansgnraminginsssiunifuasdswindon Boe dmunuisspiusiuaussiudeazamuduasiiounnmavinmilesiu

Approved signatory

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

2/3
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usun Tud IBUSITeSo PoUBAIIaUr Tria
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : US¥W avmn@aTegna i lasanisiuiloausBud Usevnulngi 29538/15093 sauunudslasinsiumiios
Wwenfiufiuusemudngi 29539/15094

Address : fuajanes Sunenupst Smiauasanisn Customer Code  : M660044
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 8 December 2023
Sample Type : A uduaziiow (Vibration) Sampling Method : Vibration Recorder
Station d 'fhuvjwa\‘l (UTM 47P 682937 E, 1766335 N.) Report No. : M660044-02
Data Provided by Laboratory
Laboratory Code No. : M660044/12 Received Date  : 12 December 2023
Analytical Date : 12-22 December 2023 Report Date : 22 December 2023
Parameter —
TRANSVERSE VERTICAL LONGITUDINAL

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

Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130

Peak Displacement {(mm) 0.000 0.000 0.000

Standard”
Peak Particle Velocity (mm/sec) - - -
Peak Displacement (mm) - - -

Note: " uszmAnszwsnmineinsssnibuarduindey 5o fmuninsgiunuaussiudsuararuduasiiouainmaivilesiv
e a s < LY 13
ARuiluTvRaaniunw @y 122 meuil 125 9 asiudl 29 Sunau 2548

N/A el Frequency < 1 Hz, Velocity <0.130 mm/sec uae Displacement < 0 mm
natszdamilot 16.00 .

Reviewed sighatory Approved signatory
e T e e P e e e e P e o 0
Reported results refer to submitted sample(s) only. 3/3

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

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Data Provided by Customer

Customer Name : US¥W anmnfiasugia 9110 TasenisindioswsBudn Usevulngdl 29538/15093 sauunuialassmsvinimila
Wenfuiudsemudngd 29539/15094

Address : fuarives dunevuaets Jwvinuasaissa
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.

Sample Type : U1 (Water)

14 ! v )
Station : HRUUTUAAsT TR e NauE I uRUTLATINS

Sampling Date

Customer Code : M660044

: 11 December 2023

Sampling Method : Grab Sampling

(UTM 47P 683216 E, 1763946 N.)

Data Provided by Laboratory

Laboratory Code No. : M660044/13

Sample Appearance : dadla fnzneuiana lafindu

Received Date
Analytical Date
Report Date

Report No.

: M660044-02

: 12 December 2023
: 12-22 December 2023
: 22 December 2023

Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C = Electrometric Method (4500-H* B) 7.8 5.0-9.0
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D} <5.0 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 778 -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 551 -
Turbidity* NTU Nephelometric Method (2130 B) 1.7 -
Sulfate mg/L Turbidimetric Method (4500- SO4% E) 229.6 -

Digestion, Inductively Coupled Plasma
Total iron mg/L 0.03 -
Method (3030 F, 3120 B)

Note: " Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 UszmAnauznssunsaunndenuviend aduil 8 (w.a. 2537) sennuanalunszadydRduaiuuasinvquamdunadouviend
W.A.2535 (3o1 Mvunsmsguauaminluuvaniiofiu fRuilunefisaniunw iy 111 aouil 16 1 asiufl 24 quaniug 2537

WUszand 3)

* Mensnedeuilegusnuautiensiuses ISO/IEC 17025 veswesUfjiRnisvagsy

Reviewed signatory

Approved signatory

Reported results refer to submitted sample(s) onty.
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

usdh Tud 18UBIdeso AoUBAaIAUN Tria
MINE ENGINEERING CONSULTANT CO.,.LTD.

NSC-TISI-TIS 17025

Testing 0623

ANALYSIS
REPORT

Customer Name  : UT8% avunfasugne 911in TasansmileasBudu Usenuldned 29538/15093 suuwudslasesnisiuniles
Wenfufuusemudngi 29539/15094

Address : uavjaves dunevuasth Smiauasassd
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.

Sample Type - 1h (Water)

Station s WPuUshuraariauyfad e lvan LTI

Sampling Method :

(UTM 47P 680415 E, 1764536 N.)

Data Provided by Laboratory

Laboratory Code No. : M660044/14

Sample Appearance : wdasld dnznauthana laifindu

Received Date
Analytical Date
Report Date

Customer Code
Sampling Date

Report No.

: M660044

: 11 December 2023

Grab Sampling

: M660044-02

: 12 December 2023
: 12-22 December 2023
: 22 December 2023

Method (3030 F, 3120 B)

Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) 7.7 5.0-9.0
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 O 1,614 -
Total Hardness me/L as CaCO5 | EDTA Titrimetric Method (2340 C) 1,096 -
Turbidity* NTU Nephelometric Method (2130 B) 2.0 -
Sulfate* mg/L Turbidimetric Method (4500- SO, E) 421.5 -

Digestion, Inductively Coupled Plasma
Total lron me/L 0.01 -

Note: ! Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 Ysymanqynssumsdaandouwienid atuil 8 (wa. 2537) senmaiaralunsesudydPdaatunasinmauamBuadenusni
e 3 S v 8 aa a o . = o ml ar
n.A.2535 (584 Mmuanmsgrununmiiluwdadiniy SRuilunefienune iy 111 aeudl 16 ¢ asiufl 24 nuaius 2537

(y‘izmwﬁ 3)

a a w 1 a

? hiisianunszenddugures CaCos Wiund 100 dadinsuseding
* siemvedeuileguanveutiensiuses ISO/IEC 17025 vasiesUfintsveaeu

Reviewed signatory

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

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

Approved signatory

2/5
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usun Tud 18UBIdesSo AoUBAaIaUR Tia
MINE ENGINEERING CONSULTANT CO.,LTD.

NSC-TISI-TIS 17025

Testing 0623

ANALYSIS

REPORT

Data Provided by Customer

Customer Name

Weafufuusemutngd 29539/15094

Address
Sampling By
Sample Type
Station

: fhuavjaves eunevuesty Smiaunsadssd

: Sampling Team of Mine Engineering Consultant Co., Ltd.
.1 (Water)
- thuaathumiledlu (UTM 47P 682526 E, 1764010 N.)

Data Provided by Laboratory

Laboratory Code No.
Sample Appearance

: M660044/15
: wdedla Jeznauiiena ludnau

Sampling Method

Received Date
Analytical Date

Customer Code
Sampling Date

Report No.

: M660044

: U3 avnflasygna 91ne lasinsmileawsBudu Ussudng? 29538/15093 sauunudslasinsyimilas

: 11 December 2023
: Grab Sampling

: M660044-02

: 12 December 2023
: 12-22 December 2023

Report Date : 22 December 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Etectrometric Method (4500-H* B) 7.5 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
. . . Not more
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 1,376 1,200
than 600
o I Not more
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 818 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) 1.5 5 20
- . 2 Not more
Sulfate me/L Turbidimetric Method (4500~ SO~ E) 584.3 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total lron me/L 0.02 1.0
Method (3030 F, 3120 B) than 0.5
Note: Y Standard Methods for the Examination of Water and Wastewater. 23™ ed. APHA, AWWA, WEF, 2017.

2 YszmAnsensiminensessuvifuaziaunndon (3os m‘wuwamnm%LLaummnﬁ’luwwnmﬁéhwwms‘t’]aaﬂumumﬁ'ﬁmamm"
msﬂamu’tmsaaﬁqmaami‘luww wel. 2551 fifaflusiefinanpune @ 125 aoufivs 85 ¢ aviuil 21 nquwnau 2551
* semsnaasuiieguenuoutienasuses ISO/EC 17025 suawmﬂgummswmaau

Reviewed signatory

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

Approved signatory

3/5
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usUn Tud 18USITeSO AoUBAIaUR Thria
MINE ENGINEERING CONSULTANT CO..LTD.

Data Provided by Customer
Customer Name
WenfufuUTEMUTRIR 29539/15094

Address s fhuavjeves duneviueth fmiaunsanssh

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type -1 (Water)

Station : ‘fﬂmmaﬁwu%’wm (UTM 47P 679908 E, 1764759 N.)

Data Provided by Laboratory
M660044/ 16
. wiadla fngnowthena lifindy

Laboratory Code No.
Sample Appearance :

NSC-TISI-TIS 17025
Testing 0623

Customer Code
Sampling Date
Sampling Method
Report No.

Received Date
Analytical Date

ANALYSIS

REPORT

: M660044

: UIEM avnflasugna 91a lasenismiliosusBudn Ussvutngi 29538/15093 sauuauialasesnisvimiles

: 11 December 2023
: Grab Sampling

: M660044-02

: 12 December 2023
: 12-22 December 2023

Report Date : 22 December 2023
Standard 2
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 7.4 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 meg/L Dried at 180 °C (2540 Q) 1,974 1,200
than 600
L . Not more
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 1,220 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) 1.5 5 20
L . . Not more
Sulfate me/L Turbidimetric Method (4500- SO,* E) 1,016.6 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L . ¢ P 0.09 1.0
Method (3030 F, 3120 B) than 0.5
Note: Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.

2 YsymAnsEnsaamIneIngssurAuasisadon Fes n’muﬂwamﬂmmu,aummms'luwNrmmimmun'ﬁﬂaqnumumﬁﬁmama"
msﬁamu’[uﬁmﬁaLnﬂaamﬂuww WA, 2551 ARudlus1fieniyunu e 125 peufite 85 9 actuil 21 wqumey 2551

N i']EJﬂ’]i'VIﬂﬁaUuaguaﬂﬂ@U‘lﬂﬂﬂ’ﬁi‘Ui@\‘l ISO/IEC 17025 TBQMBQﬂQUWﬂ’IiVIﬂﬁBU

Reviewed signatory

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

Approved signatory

4/5
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025

Testing 0623

Data Provided by Customer
: U3HV anyilaswgna e lasamsmiesusiudn Ussyudngdl 29538/15093 sauunudalasansvininiles
Wendufuusemudngi 29539/15094

Customer Name

Address : fuavjanes sunavuest dwiauasaissd Customer Code  : M660044
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11 December 2023
Sample Type “1h (Water) Sampling Method : Grab Sampling
Station : thurmnathusavas (UTM 47P 683006 E, 1766294 N)  Report No. : M660044-02

Data Provided by Laboratory
Laboratory Code No. : M660044/17
Sample Appearance : la fingnau lifindu

: 12 December 2023
: 12-22 December 2023

Received Date
Analytical Date

Report Date : 22 December 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 8.0 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
. . Not more
Total Dissolved Solids me/L Dried at 180 °C (2540 O) 950 1,200
than 600
- . Not more
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 594 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) 1.1 5 20
. . 2 Not more
Sulfate me/L Turbidimetric Method (4500- SO4 F) 191.6 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L 0.02 1.0
Method (3030 F, 3120 B) than 0.5

Note: " Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 Yszmensensaninensesaiuasianden (Fos uuandninusiLazanasmslumanmsdmiunmstestusiumsisaguuas
miﬂaqﬁ’u’lm‘%"aﬁdﬁ'ammﬁamﬂuﬁw WA 2551 Afailusiafiaanguny i 125 aeufias 85 ¢ aviuil 21 wauanas 2551
* swmsveasuiieguenyautnemsiuses ISO/IEC 17025 voswesufjidinsvedou

Reviewed signatory Approvea signatory

Reported results refer to submitted sample(s) only. 5/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LABO2]
CLID. NO. : 362101622
JOB CONTROL NO. : 230712075999
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 31 July 2023

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

Calibrated By :

Approved By :

Authorized Signatory
31 July 2023

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

the International System of Units ( SI')
Certificate No. Q23075999

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

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

SERIAL NO. 1123163290[MEC-LABO02]
LOCATION SITE LABORATORY

DATE OF CALIBRATION 25 July 2023

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q23075999

F3-011-04/01-12 page 2 of 4
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment

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

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00004

Certificate No. Q23075999
F3-011-04/01-12 page 3 of 4
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4. Effect of eccentric application of a load on the indication

CALIBRATION DATA

[]

Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0000 50.0000 0.0001

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

Certificate No. Q23075999
F3-011-04/01-12

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

### End of Certificate ###

page 4 of 4
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—
NAC Accredited calibration laboratory {,

JIRANATLEL ASSOCIATES CO.,LTD. ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

-
q/"’/u I n\“\\\

NSC - TISI = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : COF-017-66

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

ID NUMBER -

CONDITION AS-RECEIVED : Used item
CUSTOMER : Mine Engineering Consultant Co., Ltd.
RECEIVED DATE L1/ NUV 2UZD
MEASUREMENT DATE : 24 Nov 2023
ISSUE DATE : 28 Nov 2023

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

Temperature :23.01£3.0 °C

Relative Humidity :55.0+15.0 %RH

Atmospheric Pressure 11010+ 10 hPa

CALIBRATION CONDITION:

Preconditioning : 24 hours at ambient conditions.

Measurement Condition : The average values during measurement are 24.6 "C and 60.8 %RH.

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

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

NAC

' JTRANATTE ASSOCIATES CO.,LTD.

Page 1 of 2 Pages

Calibration procedure:

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

Traceability:

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

Uncertainty of Measurement:

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

Approved signaton

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

IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO.LTD.

Continuation of Certificate of Calibration Number COF-017-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

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

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

Slope (m): 2.02970

Intercept (b): -0.01132

Correlation coefficient {r): 0.99980

Uncertainty (k=2): 0.015 m°/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_ Orifice Standard Flow [Q4]
Plate [Pa] [Ta] [Tm] Y
m*/min mmHg °C °c mmHg inH,0 m?/min

1 0.698 759.890 24.66 23.94 55.477 1.718 0.821 0.649
2 1.004 759.879 24,57 24.01 61.424 3.472 1.166 0.924
3 1.119 759.882 2431 23.73 43,189 4.553 1.335 1.057
4 1.168 759.943 24.01 23.46 31.071 5.141 1.418 1.122
5 1.424 759.971 24.06 23,55 30.843 7.706 1.736 1.368

Slope (m): 1.27130

Intercept (b): -0.00709

Correlation coefficient (r): 0.99979

Uncertainty (k= 2): 0.015  m*/min

***End of Certificate of Calibration***
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Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20230323J139
Name of Product Sound Calibrator
Type ST-120
Serial Number ST120C0669E
Specification Class 1
Date 2023/07/07
Tested by
1. Outside : OK
2.Sound Pressure Level : 93.96 dB ; 114.00 dB
3. Frequency 1000.24 Hz
4. Distortion : 11 % ;1.2 %

Environment conditions :
Air temperature : 20 °C
Relative humidity : 50 %
Static pressure : 101.8 kPa
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Calibration Certificate

Part Number: 721A0201

Description: Micromate ISEE Linear Microphone
Serial Number: UL6740

Calibration Date: SEP 22 2013
Calibration Reference Equipment: 714J7402

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

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

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

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

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

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

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

Calibrated By: __

2 Instantel’ :0s tegeet drive, ottawa, ontario, k2K 343, (613) 592-4642

@
~

022 Xmark Corporation. Instantel and Instantel logo are trademarks of Xmark Corporation or its affiliates, 71405201 Rev 21
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Microphone Stand Assembly part No. 72046001)

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

Number of Sections Asssembled Height

¢ 3 Sections 33.25” (84.46 cm),

« 2 Sections 22.25” (56.52 cm)

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

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

Package Contents

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

1 Section with optional Ground Spike - Part No. 1100241 , 3

Microphone Stand Assembly Part No. 720A6001
g
Tools and Materials Required g
* Microphone Stand Assembly, Part No. 720A6001. 3
¢ Optional Microphone Stand Assembly Extension Section, Part No. 400-720020-000, 2
for extended length installations. S
¢ Optional Geophone Spike, 3” (75 mm), Part No. 1100241, for short length installations. % ]
¢ Rubber mallet, as required. é
o~
Installation
1. Determine the required height and assemble the Microphone Stand by firmly hand-

tightening the sections together. Do not use tools, such as a pliers or vice grips, to
tighten the sections as this may damage the threads.

2. Locate the Microphone Stand Assembly and ensure that the clip will allow you to insert
the microphone oriented towards the event to be recorded.
3. Firmly push the Microphone Stand Assembly into the ground using your hand, or if the ground

is too solid, use a rubber mallet and strike the top of the stand, being careful not to damage in the
microphone clip. DO NOT use a metal hammer as it will damange the stand.
4, Install the microphone into the clip.

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

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

980-720008-000 Rev 01 - Product Specifications are Subject to Change

Z Instantel

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



Warranty

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

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

Should a product fail to operate to these specifications within the warranty period it shall be repaired or replaced

free of charge. This warranty is void if the equipment has been dismantled, altered or abused in any way. Authority

to return the product must be obtained from Instantel prior to shipment. Shipping charges to Instantel’'s factory will
' be paid by the customer and Instantel shall pay for the return freight.

| Instantel assumes no responsibility for damages of any description resulting from the operation or use of its

| products. Since it is impossible to anticipate all of the conditions under which its products will be used, either by

| themselves or in conjunction with other products, Instantel cannot accept responsibility for the results unless it has

| entered into a contract for services which clearly define such an extension of responsibility and liability. Instantel
retains the right to change specifications without notice.

9B80-720008-000 Rev 01 - Product Specifications are Subject to Change

=
Z Instantel

~
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Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM?21810
Calibration Dale: JUL 10 2023

Calibration Reference Equipment: 714J7402

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

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

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

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

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

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

Calibrated By:

= .
é II'IStﬂI‘ItEl 309 Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281[MEC-LABO01]
CLID. NO. : 362101621
JOB CONTROL NO. : 230712075998
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Approved By :

Authorized Signatory
02 August 2023

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

the International System of Units ( SI)
Certificate No. Q23075998

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

NOMENCLATURE ELECTRONIC BALANCE
MANUFACTURER SARTORIUS

MODEL / TYPE AZ214

SERIAL NO. 28092281[MEC-LABO01]
LOCATION SITE LABORATORY

DATE OF CALIBRATION 25 July 2023

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

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

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

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

Certificate No. Q23075998

F3-011-04/01-12 page 2 of 4
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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) i(mg)

10.0000 10.0000 10.0004 +0.0004 - -

20.0000 20.0000 19.9998 -0.0002 - -

50.0000 50.0000 49.9993 -0.0007 - -

100.0000 100.0000 99.9989 -0.0011 - -

200.0000 199.9997 199.9984 -0.0013 - -

2. Error of indications [ After Adjustment ]
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g) i(mg)

Unload 0.0000 0.0000 0.0000 0.04 2,32
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 4.9999 -0.0001 0.07 2,00
10.0000 10.0000 9.9999 -0.0001 0.08 2,00
50.0000 50.0000 49.9999 -0.0001 0.11 2,00
100.0000 100.0000 99.9998 -0.0002 0.18 2,00
150.0000 149.9999 149.9998 -0.0001 0.26 2,00
200.0000 199.9997 199.9996 -0.0001 0.33 2,00

3. Repeatability of indications

Nominal Test Value ( g)

Standard Deviation of Reading (g)

200.0000

0.00006

Certificate No. Q23075998
F3-011-04/01-12

page 3 of 4
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4. Effect of eccentric application of a load on the indication

CALIBRATION DATA

[]

Display Value (g) Maximum Difference of
Nominal Test Value (g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 49.9999 49.9997 49.9999 50.0000 49.9997 0.0002

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

Certificate No. Q23075998
F3-011-04/01-12

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

### End of Certificate ###

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[MEC-LABO06]
CLID. NO. : 372200480
JOB CONTROL NO. : 230725081582
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Approved By :

Authorized Signatory
02 August 2023

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

the International System of Units ( SI)

Certificate No. Q23081582

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

FOR
NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE : PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LAB06]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION : 25 July 2023
ENVIRONMENT CONDITIONS :
Temperature : 24°C to 25°C Relative Humidity : 48% to 52%

PROCEDURE USED :

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

Certificate No. Q23081582

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

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

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

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

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

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

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

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

Certificate No. Q22130793, Due Date 05 January 2024.

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

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

UNCERTAINTY :

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

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

Certificate No. Q23081582

F3-011-04/01-12 page 3 of 4
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CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

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

of pH meter.
CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor

(pH) (pH) (mV) (pH) (£ pH)
1.682 1.68 280 +0.002 0.015 2,07
4.003 4.00 150.0 +0.003 0.010 2,00
7.000 7.00 -25.3 0.000 0.013 2,00
10.003 10.01 -193.2 -0.007 0.016 2,05

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

2. TEMPERATURE RESULT [ THERMISTOR |

Immersion depth (mm)

Actual Temperature ( °c)

DUC Reading ( °C)

Correction ( °c ) | Uncertainty T °c )

100

0.00 0.13

Note. Probe @ 4 mm

Materials : Metal Sheath.

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

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

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

Certificate No. Q23081582

F3-011-04/01-12

### End of Certificate ###

page 4 of 4
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE : UF110

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

JOB CONTROL NO. : 230712076000

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

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

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

Calibrated By :

Approved By :

Authorized Signatory
02 August 2023

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

the International System of Units ( SI )

Certificate No. Q23076000

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

FOR

NOMENCLATURE : OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE : UF110

SERIAL NO. :  B418.1125[MEC-LABO05]
LOCATION SITE : LABORATORY

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 27 °C to 28 °C Relative Humidity : 52% to 53 %

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

Certificate No. Q23065867, Due Date 22 June 2024.

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

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

Certificate No. Q23076000

F3-011-04/01-12 page 2 of 4
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the

measuring oven.

CALIBRATION DATA
1. OVEN PERFORMANCE
DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °c ) Indicating ( °c ) ( °c ) ( °c ) Variation ( °c )
85.0 85.0 0.50 0.26 1.30
104.0 104.0 0.61 0.11 1.03
180.0 180.0 1.04 0.13 1.90

Certificate No. Q23076000

F3-011-04/01-12 page 3 of 4
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2. TEMPERATURE DISTRIBUTION

CALIBRATION DATA

DUC Measured Temperature ( °c )@Probe No.9 is Ref. Uncertainty Coverage
+(°0) factor k
Setting ( °0) Indicating ( °c 1 2 3 4 5 6 7 8 9
85.0 85.0 85.09 | 85.44 | 85.15 ] 85.34 | 85.12| 85.13 | 84.65 | 85.36 | 85.08 0.39 2,00
104.0 104.0 104.081104.32|104.19]104.42(104.11]104.16]103.55]104.27]104.08 0.45 2,00
180.0 180.0 180.34|181.19]180.60]181.00| 180.23]|180.47]179.46| 181.10]180.21 0.49 2,00

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

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54

Certificate No. Q23076000

F3-011-04/01-12

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

### End of Certificate ###

page 4 of 4
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CALIBRATION 0454

Certificate No. C07230015

Calibration Certificate

Represent to Calibration Certificate, Serial number C07230011

Equipment: SPECTROPHOTOMETER
Model: 723C Job No.: KSMT2300233
Serial No.(or ID): 2C41301043 (MEC-LAB11) Received Date: 24 July 2023
Manufacturer: KWF Issued Date: 09 August 2023
Condition: In Condition Page: 1of 3
Customer

MINE ENGINEERING CONSULTANT CO.,LTD.

Calibration Place
MINE ENGINEERING CONSULTANT CO.,LTD.(Laboratory)

Calibration Date This certificate |§ issued the unlt.s of
measurement according to the International
24 July 2023 System of Units (SI). It provides traceability

of measurement to international or national
standard or other recognized national

Environment Condition standard laboratories.

Temperature. 221 °C + 0.8 °C The measurement uncertainty stated is
' ' ) the expanded uncertainty which is obtained
Humidity: 524 %RH + 4.9 %RH 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

The Method used

In-house method, WI07, based on ASTM E 275-08 and Zﬁ:fsw“ of Uncertainty in Measurement

ASTM E 387-04 These results may be affected by

e deviations from specified conditions. The

Traceablllty results relate only to the items tested,

This certificate is traceable to the CRM maintained by National calibrated or sampled. The report shall not

Institute of Standards and Technology (NIST) through Starna be reproduced except in full without
Scientific Limited. approval of SCIMET Co., Ltd.

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

Person in charge M [] Authorized signatory

SCIMET CO.,LTD.
uiun Bredlun IR a FC07-03: 30 MAY 2023
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oGIMET

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

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

FC07-03: 30 MAY 2023
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abIMET

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

The End of Certificate

FCO07-03: 30 MAY 2023
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obIMET

Statements of conformity:

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

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

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

Tolerance and Decision rules:

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

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

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

] Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard
band (w=rU).

; PFA — Probability of False Accept

Authorized signatory

FC07-03: 30 MAY 2023
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oGIMET

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

0.000 0.0000 0.0045 0.010 Pass
0.562 -0.0003 0.0045 0.010 Pass

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

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

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

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

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

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

The End of Statements of Conformity

FC07-03: 30 MAY 2023


Admin
Rectangle


oGIMET

a P o
TuasrdausdnMNaFadiadeiInaau

WA tuu: KSMT2300233

tfiaie3avfia: SPECTROPHOTOMETER qu: 723C nnaaue3a: 2C41301043

asaday (3u) fsIA&aY (f9)

24 Jul 2023 SaMsaTIALgA 24 Jul 2023 VHNEILAG
Und | lidnd Und | hidnd

0 1. enusuysaidag 0

O 2. enuavaa (daslddmadng, aelu-uaniadas) O

0 3. &wvdila - la ww3ae (On-Off Swicth) 0

O 4. 1una (Keypad) a

O 5. wihaa (Display, Screen Contrast) O O

O O 6. ﬁYmuuLﬁanm'mm'mﬁu (Wavelength Control) 0O O -

0 0 7. anuaadu (Wavelength Check) 0 0 -

O O 8. unasriflauds (UV < 3,000 hour) O O -

O 9. unavAfiauaa (Visible < 5,000 hour) 0O

O 10. dasiananudiatng (Carousel Module) O

Windu/aauuzin ;

Service Engineer

Fl07-01: 08 MAR 2023


Admin
Rectangle

Admin
Rectangle


 Be

PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name:  Mine Engineering Consultance CO., Ltd.

Thanyaburi District, Pathum Thani.

Instrument Serial No.: 079518071903

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

Company Name: Mine Engineering Consultance CO., Ltd.
Address
(Instrument Location):
Serial Number: 079518071903 PM Number: 20f2
Cl_lstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO-02409453
Name: Number:
Date PM Performed: 10-Aug-2023 Next PM Due Date: 10-Feb-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.5 B January 2018 . ey
Y PerkinElmer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

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

Additional Reagents and Standards Required for PM

Part Number
(if applicable)

Description Quantity

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

N0691579

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

7-263MFX1 Apr-2024

N9300221

Instrument Calibration-4
(N9300221 diluted 100X)

59-091CRY1 Jun-2024

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

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

2. Mechanical:

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

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

V] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

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

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

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

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

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

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

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

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




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

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

¥1 Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:
Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

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

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

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




Additional Comments

Additional Comments Regarding the PM

Review

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

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

Review of Preventive Maintenance:

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

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

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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; ISO
PerkinElmer TruQ st

Atomic Spectroscopy Standard T

Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4

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

* Instrumental Analysis using ICP Spectrometer:

Analyte Labeled Measured SRM Analyte l.abeled Measured SRM
As 100 pg/mL 100 pgfmL 3103a* Pb 50.0 pg/mL 49.8 pg/mL 3128*
Tl 100 pg/mL 100 pgfmL 3158* Se 50.0 pg/mL 50.1 yg/mL 3148*

Cd 50.0 pg/mL  50.0 pg/mb 3108*
* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available}
Reference Multi: Lot¥# 54-134CR, 57-156CR, 58-1 B9CR

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:

, ) PerkinEImeri Inc.

PerkinElmer’
u.5.A. Tel: 1-203-925-4600
ll.S. Toll Free: 1-800-762-4000 |I°

Fin L S o) o e ¥ o Ty £, S Y B o 4 £
(Y P AL S L LG 3 i, 37

Visit www.perkinelmer.com/lasoffices for a complete listing of our global oFﬁces
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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 Chromium (I11) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
Ll Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel Digestion, Inductively Coupled Plasma Method
13 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
Ll Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 °C
20 Zinc Digestion, Inductively Coupled Plasma Method

LBNE15871984

APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017. ‘.3
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Cyanide
Formaldehyde

Phenols

GREHGITIY
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium

Chromium (II1)

Chromium (V1)
Cyanide

Lead
Manganese
Nickel

Phenols

pH
Selenium
Silver
Vanadium

Zinc

Whaszv
Distillation, Colorimetric Method®
Distitlation, Colorimetric Method?
1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method®!

EERIGERER]
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®
Colorimetric Method™
Distillation, Colorimetric Method™
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
1) Distillation, Chloroform Extraction Method®
2) Distillation, Direct Photometric Method™
Flectrometric Method™
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method!™

Digestion, Inductively Couple a Method™
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Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Chromium (Il

Chromium (V1)
Cobalt

Copper

WAaTeU
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t4"
2) Digestion, Inductively Coupled Plasma Method®”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"*"
2) Digestion, Inductively Coupled Plasma Method®"!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4"
2) Digestion, Inductively Coupled Plasma Method®"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:47
2) Digestion, Inductively Coupled Plasma Method®”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!47]
2) Digestion, Inductively Coupled Plasma Method!®”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t*"]
2) Digestion, Inductively Coupled Plasma Method!!4
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!47]
2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
MethodP4" ]
Alkaline Digestion, Colorimetric Method*!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t*"]
2) Digestion, Inductively Coupled Plasma Method®"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4"]

2) Digestion, Inductively Coupled Plas ~ Method®"

11 Lead...
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Lead

Molybdenum

Nickel

pH
Selenium

Silver

Thallium

Vanadium

Zinc
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GREHGITIY
Antimony
Arsenic
Barium

Beryllium

WBRATIIN
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"]
2) Digestion, Inductively Coupled Plasma Method™"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"
2) Digestion, Inductively Coupled Plasma Method®"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"!
2) Digestion, Inductively Coupled Plasma Method®"
Electrometric Method®!%
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"!
2) Digestion, Inductively Coupled Plasma Method®"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*™
2) Digestion, Inductively Coupled Plasma Method®
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*#" '
2) Digestion, Inductively Coupled Plasma Method®"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"*"
2) Digestion, Inductively Coupled Plasma Method®"!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"*"

2) Digestion, Inductively Coupled Plasma Method®"

Whasien
Digestion, Inductively Coupled Plasma Method™"!
Digestion, Inductively Coupled Plasma Method®”
Digestion, Inductively Coupled Plasma Method®"

Digestion, Inductively Coupled Pla hod® "

5 Cadmium...



araun dsuane /AT

5 Cadmium Digestion, Inductively Coupled Plasma Method®™”

6 Chromium Digestion, Inductively Coupled Plasma Method®”!

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

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

9 Lead Digestion, Inductively Coupled Plasma Method®"

10 Manganese Digestion, Inductively Coupled Plasma Method®”

11 Nickel Digestion, Inductively Coupled Plasma Method™”

12 Selenium Digestion, Inductively Coupled Plasma Method®”

13 Sitver Digestion, Inductively Coupled Plasma Method®”

14 Vanadium Digestion, Inductively Coupled Plasma Method®"

15 Zinc Digestion, Inductively Coupled P ethod®”

1. NTENTNPAAMNTIU. UITNIANTENTNOAENNTTY, N.A. 2548, 3o miﬁﬁmﬁ'aﬂ.ﬁgaﬁa
Fanilalduda snvdayunmn. 25 unsia 2549, tduil 123 neuiew 114

2. anmAmnssudwindenwiisemelng, giiodiasesiinde. fusiaded 4. nyanm:
ISOULMNIIRUN, 2547.

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

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

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

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

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

8. United States...



&

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

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

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045
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Form NSC/TISI 2

Tufuseaaedl  22-LBO164
{Certificate No.) 7777

TususeeszuUY

(Certificate of Accreditation)

91AE81U1INNAMNTUNTEINVUYLANTHINTFTIUURIVIR W.0. e

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

1AYIENMTAINUIIRTFIUNARA NN AN T

(Secretary-General, Thai Industrial Standards Institute)

2anlusUTaIRUUL In

(Issues this certificate to)
veaUuinismaaeuuiev luu 1Buiillese Aoudaunun d1in
(Testing laboratory, Mine Engineering Consultant Co.,Ltd)

&y o
AsaELavfl
(Address)

asUN195UTBIANEINTE

(Certificate of competence)

=
AIUUINTTIULDUN UDN. ewobd - bdoe
(Standard No. TIS 17025-2561 (2018) (1S0/IEC 17025: 2017)

vafimualuNmsauETIves nesujuinmaasunazvejiRnsaeuiiioy

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

AUYRUNISIUTDN  VIAFDU oblom
(Accreditation No. Testing 0623)

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

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

20N 1 JUN b WOUAIAL WA, beod

.iaqli"-‘u TUE hdel TWTIN T IV ﬂ‘\’.l ILAWbIVId Tl l‘lC‘Vibl Il'llliiu

UfjUAsnsunuy
wyBnisdninaanasgunaasiusigea1n s
R
N \\:// “,
ﬁ\\.\::—i/’;_‘
o a . ;/‘——-\\?
NIENTNYAAMNTIN dNINNULATTIUHAANUNDAAINNTTY N

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

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

YoreaUfuRn1g U3em Tl 1Budillede peudausud 411n
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
RUBLAVNITSUTDIN Nagdau 0623
(Accreditation No.) (Testing 0623)
atul 03 ponlfauaTuN 21 FmAu w.A. 2566 DYTUN 17 wawniAu w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1s Ouwenaaun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A191N1INAdDU F1YNTNAFDU Wreaeu
(Field of Testing) (Parameter) (Test Method)
ANUEIINR DY
(Environment field)
1 ﬁq - Heavy Metals - Standard Methods for the
(Water) e Cadmium (Cd) Examination of Water and

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

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

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

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

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

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

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

0.10 mg/L to 5 mg/L

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

()

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

(Issue No.) (Valid from)

(Scope of Accreditation for Testing)

Tususoaavi 22-LB0164

(Certification No. 22-LB0164)

DONLVAILATUN 21 FINAU W.A. 2566

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

THAILAND

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

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

(Water) (Count.)

5.0 mg/L to 2 000 mg/L

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

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

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

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

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

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

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

part 2340 C O/

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

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

sgazideasvnazveudgluiusasiasufiing

THAILAND

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

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

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

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

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

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

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

0.10 mg/L to 10 mg/L

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

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

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

()

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

TuSusesianii 22-LB0164 THAILAND
(Certification No. 22-LB0164)
atiufl 03 vonlsusuil 21 Fomau el 2566 fefuil 17 nouniau w.e. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouenaomuit  Odhasn Oindeud Ovianganiu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIRANPY 251041 IYN1INAEDU Fvegau
(Field of Testing) (Parameter) (Test Method)
annAuwandey
(Environment field)
2. hide (#9) - Total Suspended Solids - Standard Methods for the
(Wastewater) (Count.) 5.0 mg/L to 10 000 mg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 D
- Total Dissolved Solids - Standard Methods for the
10 mg/L to 10 000 me/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 C
3. 1 wazide - pH - Standard Methods for the
(Water and Wastewater) 2.0 t0 10.0 Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 4500-H" BO/

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

TuSusesavin 22-LB0164 THAILAND
(Certification No. 22-LB0164)
atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
g1U1N1INeEU INYNIINAEDU %%Wﬂaau
(Field of Testing) (Parameter) (Test Method)
ANUALINaDY
(Environment field)
3. U1 waziudy (sie) - Biochemical Oxygen Demand - Standard Methods for the
(Water and Wastewater) (Count.) (BOD) Examination of Water and
2 mg/L to 10 0000 mg/L Wastewater, APHA, AWWA,

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

part 4500- SO4* E O/

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

Wi 5/6




sgazideasvnazveudgluiusasiasufiing
(Scope of Accreditation for Testing)

Tususaaavhn 22-LB0164 THALAND
(Certification No. 22-LB0164)
atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIRANPY 251041 YNIINAEDU Fvegau
(Field of Testing) (Parameter) (Test Method)
avdwIndou
(Environment field)
4. fiy - Heavy Metals - MEC-WI-43 based on
(oits) e Chromium (Cr) US EPA Method 3050 B
10 mg/kg sample to Revision 2: 1996 and
100 mg/kg sample US EPA Method 6010 D
e Copper (Cu) Revision 5: 2018

10 mg/kg sample to Q/

100 mg/kg sample
e Nickel (Ni)

10 mg/kg sample to

100 mg/kg sample
e Zinc (Zn)

10 mg/kg sample to

100 mg/kg sample

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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DEPARTMENT OF LABOUR PROTECTION AND WELFARE

\‘(

A\

CERTIFICATE OF ACHIEVEMENT
THIS IS TO CERTIFY THAT

SAHACHART SETTHAKIT CO.,LTD

HAS BEEN AWARDED THE EXCELLENT ESTABLISHMENT
ON OCCUPATIONAL SAFETY AND HEALTH 2020 PROVINCIAL LEVEL

ISSUED ON 21" SEPTEMBER 2020

JN

(DIRECTOR-GENERAL OF DEPARTMENT OF LABOUR PROTECTION AND WELFARE) /JAL
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	Slide Number 1

	สรุปผลการปฏิบัติตามมาตรการ
	สรุปผลการปฏิบัติตามมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม และมาตรการติดตามตรวจสอบคุณภาพสิ่งแวดล้อม
	1. สรุปมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม
	2. สรุปผลการติดตามตรวจสอบคุณภาพสิ่งแวดล้อม
	2.1 คุณภาพอากาศ
	2.2 ระดับเสียง
	2.3 ค่าความสั่นสะเทือน
	2.4 คุณภาพน้ำ


	บทที่
	บทที่ 1
	บทนำ
	1.1 ความเป็นมาของการจัดทำรายงาน
	1.2 รายละเอียดโครงการโดยสังเขป
	1.2.1 รายละเอียดโครงการ
	1.2.2 ตำแหน่งที่ตั้งพื้นที่โครงการ
	1.2.3 ลักษณะภูมิประเทศพื้นที่โครงการ
	1.2.4 การคมนาคมเข้าสู่พื้นที่โครงการ
	1.2.5 กิจกรรมของโครงการ

	- ปีที่ 1 เป็นการทำเหมืองในระยะแรก เป็นการลดระดับหน้างานทางด้านทิศใต้จากระดับ 65 เมตร จากระดับน้ำทะเลปานกลาง จนถึงระดับ 30 เมตร จากระดับน้ำทะเลปานกลาง เพื่อขุดขนหน้าดินและผลิตแร่ยิปซัม บริเวณประทานบัตรที่ 29538/15093 ผลิตแร่ยิปซัม 98,800 เมตริกตัน และ...
	- ปีที่ 2 เป็นการทำเหมืองต่อเนื่องจากปีที่ 1 โดยบริเวณประทานบัตรที่ 29538/15093  เป็นการทำเหมืองเพื่อลดระดับหน้างานจากระดับ 30 เมตร จากระดับน้ำทะเลปานกลาง  ลงไปถึงระดับ 20 เมตร จากระดับน้ำทะเลปานกลาง ผลิตแร่ยิปซัม 98,800 เมตริกตัน และขุดขนดินทิ้ง 197,...
	- ปีที่ 3 เป็นการทำเหมืองต่อเนื่องจากปีที่ 2 โดยบริเวณประทานบัตรที่ 29538/15093  เป็นการทำเหมืองเพื่อลดระดับหน้างานจากระดับ 20 เมตร จากระดับน้ำทะเลปานกลาง  ลงไปถึงระดับ 15 เมตร จากระดับน้ำทะเลปานกลาง ผลิตแร่ยิปซัม 98,800 เมตริกตัน และขุดขนดินทิ้ง 254,...
	- ปีที่ 4-5 รวมระยะเวลา 2 ปี เป็นการทำเหมืองต่อเนื่องจากปีที่ 3 โดยบริเวณประทานบัตรที่ 29538/15093 เป็นการทำเหมืองเพื่อลดพื้นที่ทุกระดับ จนถึงระดับต่ำสุดที่ 10 เมตร  จากระดับน้ำทะเลปานกลาง ซึ่งเป็นช่วงปีสุดท้ายของการทำเหมือง สำหรับประทานบัตรที่29538/1...
	- ปฏิบัติตามกฎกระทรวงฉบับที่ 9 (พ.ศ. 2513) ฉบับที่ 50 (พ.ศ. 2525) ออกตามความในมาตรา 17 แห่งพระราชบัญญัติแร่ พ.ศ. 2510 แก้ไขเพิ่มเติมฉบับที่ 2 พ.ศ. 2516 ว่าด้วยการให้ความคุ้มครองแก่คนงานและความปลอดภัยต่อบุคคลภายนอก รวมถึงกฎหมายและกฎกระทรวงอื่นๆ ที่มีใน...
	- มีเจ้าหน้าที่ความปลอดภัยในการทำงานตามกฎหมายกระทรวงแรงงาน
	- มีหน่วยปฐมพยาบาลในพื้นที่โครงการ
	- ตรวจสุขภาพคนงานตามมาตรฐานที่กำหนดอย่างน้อยปีละ 1 ครั้ง
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