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usEn Tud 1IBUSIGESY PoUBalaU T
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : Fharfusudniia Aawesgwasan3 Tassnmiwliswsfiugaamnasuilafiugu iegramnssuRaain
Usvvuling?i 28477716282 smunuialasinsvihwmiieadienfufuusemiulin 28478/16283

weaeudnin Aadigras

Address : Ml 5 éhuavuadles Sunegnes SmTagwsiong
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Sample Type s pmeluussemestaly (Ambient)

Station : dvinsmilselduvadasans

(UTM 47P 0592487 E, 1591872 N.)

Data Provided by Laboratory
Laboratory Code No. : M680053/1
Analytical Date : 17-27 March 2025

Customer Code
Sampling Date

: M680053
: 12-15 March 2025

Sampling Method : High Volume Air Sampler

Report No.

Received Date
Report Date

: M680053-01

: 17 March 2025
: 27 March 2025

Model of Traceability : TE-5025A/2262
Expiration Date : 28 November 2025

Model of Equipment : TISCH
Certified Date : 29 November 2024

Parameter Sampling Date Anatytical Method Resut Standard ®
{me/m®) (mg/m?)
- 12-13/03/2025 US.EPA 40 CFR 50, Apge_ndix B 0.105
Total Suspended Particulate (TSP) |  13-14/03/2025 US.EPA 40 CFR 50, Appendix B 0.101 0330
14-15/03/2025 US.EPA 40 CFR 50, Appendix B 0.095
| 1213/03/2025 | USEPA 40 CFRSO, Appendix| | 0039
Particulate Matter (PM-10} ____1%14/03/2025 US.EPA 40 CFR_‘_S‘Q,_Appendix J 0.037 0.120
14-15/03/2025 US.EPA 40 CFR 50, Appendix J 0.035

Note; Ussmmnmuenssunisaeundomviend adufl 24 (na. 2547) Jeq dmuanssguqunmenmaluussnalaeily
urzmalusoiaanguny 1an 121 soufivy 104 1 Uszna o ufl 9 Bonas wa. 2547

Total Suspended Particulate {TSP) : fuaseBIUTTUADETI wafe 24 Falu
Particulate Matter (PM-10) ; fuavaasuinmdania 10 lunsou wdy 24 $lus

Reviewed signatory

Reported resuits refer to submitted sampiels) only.
Do not copy partial of this analysis report without official approval.
MFC-FM-4% Rew NA (F3-NA-25AA

Approved signatory

i/4
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usun Tud BUBITESD AoUBEaNaUN Thria
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Custorner Namne < iavfudausaie Aauwesgwssagd Tassmaviniloausiuguamnssurliafiuyu egnamnssuiaaiig
Usgnuding?t 28477/16282 Taunudslasamavhmiladeniufuyssmulingi 28478/16283
voniuvjudmdnin Aardgves

Address - myil 5 duavueslss dunagnes Taingnisagl Customer Code  : M680053

Sampling 8y : Sampling Team of Mine Engineering Consuttant Co,, Ltd. Sampling Date  : 12-15 March 2025
Sample Type : panAluussenaialy (Ambient) Sampling Method : High Volume Air Sampler
Station : dninasinorarTiag iy Report No. : M680053-01

{UTMm 47P 0591421 E, 1591484 N.)
Data Provided by Laboratory

Laboratory Code No. : MB80053/2 Received Date  : 17 March 2025
Analytical Date : 17-27 March 2025 Report Date : 27 March 2025
Model of Equipment : TISCH Model of Traceability : TE-50254/2262
Certified Date : 29 Novermber 2024 Expiration Date : 28 November 2025
Parameter Sampling Date Analytical Method (:Zjﬁz) SE:;:E; !
 12-13/03/2025 US.EPA 40 CFR 50, Appendix B | 0.058
Total Suspended Farticulate (TSF) 13-14/03/2025 US.EPA 40 CFR 50, Appendix B 0.054 0.330
14-15/03/2025 US.EPA 40 CFR 50, Appendix B 0.060
12-13/03/2025 US.EPA 40 CFR 50, Appendix J | 0021
Particulate Matter (PM-10) | 13-14/03/2025 | USEPAAOCFRS0, Appendix) | 0020 | 0120
14-15/03/2025 US.EPA 40 CFR 50, Appendix J 0.022

Note: ! UszniaqznTsunisiauamdeuuvismd adudl 24 (wa. 2547) Boe dmumnesguasnmendbussemalasiily
UsznAlus AUy 1@d 121 Aeufies 104« Usemel ) Sufl 9 Bomnan wa. 2547
Total Suspended Particulate (TSP) : uazosILyADET I w0dly 24 Falus
Particulate Matter (PM-10) : duazassmuisidnn 10 laseu wds 24 Falue

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/4
Do not copy partial of this analysis report without official approval.
METZ Fk 45 Rorw06 03-04-2566
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usun U ISudidesy Aousaaur o
MINE ENGINEERING CGONSULTANT CO.LTD,

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : hatfudaus it Aaumusawssong Tassmavhimfiesusftugranvassuriiefhuyu tagnamnssuiaain
Usemulingil 28477/16282 Sawsudilassnsihmilaafefufudssnuded 28478/16283
wwnajudmdie Aarddnas

Address syt 5 shuamuealds dunagnes Smingwssong Customer Code  : M680053

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 12-15 March 2025
Sample Type - neluussneily (Ambient) Sampling Method : High Volume Air Sampler
Station : i adaaduguamsua ey Report No. : M680053-01

(UTM 47P 0592498 E 1593240 N.)

Data Provided by taboratory

Lahoratory Code No. : M680053/3 Received Date  : 17 March 2025
Analytical Date 1 17-27 March 2025 Report Date : 27 March 2025
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 29 November 2024 Expiration Date : 28 November 2025
Pararmeter Sampling Date Analytical Methed Acsult Standard ”
(mg/m*) (me/m*)
12-13/03/2025 US.EPA 40 CFR 50, Appendix B 0073
Total Suspended Particulate (TSP) | 13-14/03/2025 | USEPA40 CFR50, AppendixB | 0058 | 0330
14-15/03/2025 US.EPA 40 CFR 50, Appendix B 0.060
| 1213/03/205 | USEPA QD CFR50, Appendix) | 0027
Particulate Matter (PM-10) 13-14/03/2025 US.EPA 40 CFR 50, Appendix J 0021 0.120
14-15/03/2025 US.EPA 40 CFR 50, Appendix J 0.022

Note: ' UsymmaamenTrumsRawadonuvisnn® alud 24 tna. 2547) Foe fmumnesgugunmomaluursenalaeily
Usenalurwianmygune 18y 121 aeuiiens 104 9 Uszmid 1 Suil 9 s w.a, 2547
Totat Suspended Particulate (TSP) : Auaso8ILYIUADYTMY wéln 24 dalus
Particulate Matter (PM-10) : uaspasunmdinnit 10 bipsou wie 24 dalue

Reviewed signatory Approved signatory

Reported results refer 1o submitted sampiels) onty. 54
Do not copy partial of this analysis report without official approval.
MEC Fi-15 Rev06 03-01-2566
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Data Provided by Customer

usun Tud IBUBIGaSO PoUBaNaun Yiria
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Customer Name  : %sfudausnie Aawnsawssan3 lassnisviuviisauifiugnamnssurliafiugu iWogeamnssuneaing
w s s s - - e o el
Usznultash 28477/16282 Tawurialassnsvimiipadeamiudssnuingi 28476/16283

vanivjudndiia Aarfignes

: 12-15 March 2025

High Volume Air Samptler

Address : myjiit 5 dvamuoales dunagnas Sawingwisongi Customer Code  : M680053
Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date

Sample Type - gamaluussanavialy (Ambient) Sampling Method :

Station : ﬂ?jmﬁmﬁalﬁu (UTM 47P 0592628 E, 1591882 N.} Report No. : M680053-01

Data Provided by Laboratory
Laboratory Code No. : M680053/4
Analytical Date : 17-27 March 2025

Model of Equipment : TISCH
Certified Date : 29 November 2024

Received Date

Report Date

: 17 March 2025
: 27 March 2025

Model of Traceability : TE-5025A/2262
Expiration Date : 28 November 2025

Parameter Sampling Date Analytical Method Resuit Standard ®
{mg/m>) (mg/m?)
______ 12-13/03/2025 US.EPA 40 CFR 50, AppendixB | 0043
Total Suspended Particulate (TSP) 13-14/03/2025 | US.EPA 40 CFR 50, Appendix B 0.051 0.330
14-15/03/2025 US.EPA 40 CFR 50, Appendix B 0.042
| 1213/03/2025 | US.EPA 40 CFR 50, Appendix J 0.016
Particutate Matter (PM-10) | 13-14/03/2025 US.EPA 40 CFR 50, AppendixJ | 0.019 0.120
14-15/03/2025 US.EPA 40 CFR 50, Appendix J 0.016
Note: ? Usemmraiznsssin1sdanindouuvieond atuil 20 (we. 2547) s dmusussgrunanmermeliussainalasiialy
UszmAluTfiarepun @u 121 aaufivig 104 ¢ Usenet Fuit 0 Bwnea WA 2547
Total Suspended Particulate (TSP} : fuaveauyaBeTY Ao 24§l
Particulate Matter (PM-10) : fuagaesninadnnds 10 Tunsaw 1l 26 $alae
Reviewed signatory Approved signatory
474

Reported results refer to submitted samplels) only.
Do not copy partial of this analysis report without official approval.
MLC-TM-4% Nev.06 03-04-2566
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Data Provided by Customer

Customer Name

Address
Sampling By
Sample Type
Station

useh Tud 1IBUBITaSy AoUBaNCUN S0
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Usemiuingil 28477/16282 Sruuudalassmsvuiienfgifuiudseynulingi 28478/16283

wvawijududiin farddnas

s il 5 Wwavuealds dunagvas Svingwssenyd

: Sampling Team of Mine Engineering Consultant Co., Ltd.
s S azinnean (Wind Speed)
: dnineulsdbifuredlasanis

{UTM 47P 0592487 E, 1591872 N.)

Sarmpling Methed :

Report No. : M680053-01

Customer Code
Sampling Date

: M680053
: 12-15 March 2025

Anemometer

v o a ] = 1 oA 4 '
: Frofudaud e Aaunssgwssans Tassimshinlisausiugramnssusiinfiuyu ageamnssunoads

Data Provided by Laboratory
Laboratory Code No. : M680053/5

Received Date

: 17 March 2025

Analytical Date : 17-27 March 2025 Report Date : 27 March 2025
Result
Time 12-13 March 2025 13-14 March 2025 14-15 March 2025
Wind Speed Direction Wind Speed Direction Wind Speed Direction
{m/s) {m/s) {m/s)

12.00-13.00 2.3 ESE 3.6 ESE 3.6 ESE
13.00-14.00 2.1 55E 3.9 SE 4.5 ESE
14.00-15.00 24 ESE 3.6 SSE 3.0 SSE
15.00-16.00 2.6 SE 2.5 SE 2.6 SE
16.00-17.00 2.5 SE 2.0 ESE 2.0 ESE
17.00-18.00 1.6 SE 23 ESE 2.3 ESE
18.00-19.00 2.1 SSE 4.0 SE 4.0 SE
19.00-20.00 4.3 SwW 4.3 SE 4.3 SE
20.00-21.00 31 SwW 1.8 SSE 1.8 SSE
21.00-22.00 2.4 WSW 1.2 WSW 1.2 WoSW
22.00-23.00 28 WNW N/A N/A 0.8 WNW
23.00-00.00 1.8 WINW N/A N/A N/A N/A
00.00-01.00 i.1 NwW 1.1 NW 1.5 SSW
01.00-02.00 0.8 SSE 0.8 SE 1.0 SW
02.00-03.00 1.0 SE 1.0 SE N/A N/A
03.00-04.00 N/A N/A N/A N/A N/A N/A
04.00-05.00 N/A N/A N/A N/A N/A N/A
05.00-06.00 N/A N/A N/A N/A 0.8 SE
06.00-07.00 N/A N/A N/A N/A N/A N/A
07.00-08.00 0.8 NW 0.8 NW 2.0 SE
08.00-09.00 2.2 SE 21 ESE 2.5 SE
09.00-10.00 2.2 SE 2.2 SE 2.7 SSE
10.00-11.00 1.6 ESE 2.1 SE 24 SSE
11.00-12.00 2. SE 2.7 SE 29 SW

Note : N/A e auasu (Calm) figshad1 0.4 m/s

Infer:  #rmeaudrulvgdmnainiia : firmeSueandadls

arnTandIing Asemin 1.8 - 3.6 mss
Reviewed signatory Approved signatory
Reparted results refer ta submitted sample(s) only. 1/2

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

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : Wiavfudausie Aaumysansaand Tassmmiudlewsfugeavinssuniiofuyu iiegramnsauiaaing
Yspnmulns?i 28477716282 sanmudalannmihumiiesdisrfufudsemulngit 28478/16283
waueud T in Aafigved

Addlress - il 5 shuavusales Sunagnes Swmdegnssand Customer Code  : M680053
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 12-15 March 2025
Sample Type : AMuSuasfiansay (Wind Speed) Sampling Method : Anemometer
Station - dningnlsalidueaslasans Report No. : M680053-01

(UTM 47P 0592487 E, 1591872 N.)

Data Provided by Laboratory

Laboratory Code No. : M680053/5 Received Date  : 17 March 2025
Analytical Date : 17-27 March 2025 Report Date : 27 March 2025
Station MBA00SYS N wind Spaed .
DArecdon (Blawing from)
GRAw
3;;“ CATA PERDO:
i zas, Start Datx: $2AHE0ZS - 12200
2 g End Damw 15/03720258 - 12,00
RS 2'-% " ‘I'-. TOTAL QOUNT, SRR
72 hra. 20.83%

D WD SPEED

204mia ’

.......................................

EAST ;

WIND SPEED =
(mss)
[ 27H0M2025
B oes-n2
i B oo
4 B 25-52
- [ 1e-2s
[] oe-4a
Calmiz: 26 B RO .
i l
A=t [
Reviewed signatory Approved signatory
Reported results refer to submitted samplels) only. 2/2

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

ANALYSIS REPORT

Data Provided by Customer

Customer Name : $wfudausite Aamusanssan? Tnssnsiumiiawsfiugeamnssunlafiugy Wogramnsuneadna
Useudasii 28077/16282 Smwnuidaseimavhumieadientutulsemultingi 28478/16283
s fudndiia Aadgnes

Address : myi 5 Arvavuadlos Sunagvies Sewiagwssouns Customer Code  : M680053

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 12-15 March 2025
Sample Type : Twulden (Sound Level) Sampling Method : Sound Level Meter
Station : dninenlssliifiueasiasens Report No. : M680053-01

(UTM 47P 0592487 E, 1591872 N.)
Data Provided by Laboratory

Laboratory Code No. : M630053/6 Received Date  : 17 March 2025
Analytical Date : 17-27 Marh 2025 Report Date : 27 Marh 2025
Meodel of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 16 July 2024
Measurement of Reading (dB(A)) : 93.99 dB/114.05 dB Certificate No : 20240708669
Equivalent Sound Pressure Level (dB(A))
Time 12-13 March 2025 13-14 March 2025 14-15 March 2025
Leq 24 hrs, Lmax Leq 24 hrs. Lrmax Leg 24 hrs. Lrmax
12.00-13.00 58.6 86.7 56.4 78.8 55.9 73.8
13.00-14.00 537 76.8 54.8 723 59.2 85.4
14.00-15.00 59.1 88.1 61.1 86.0 59.6 87.9
15.00-16.00 54.6 74.3 57.0 81.6 58.0 B5.9
16.00-17.00 539 76.7 53.6 g81.1 57.6 83.8
17.00-18.00 52.9 75.0 52.9 833 56.1 820
18.00-19.00 511 74.2 48.6 74.4 49.6 65.6
19.00-20.00 454 61.2 50.0 80.8 479 69.8
20.00-21.00 47.1 67.0 47.2 69.1 46.7 72.2
21.00-22.00 45.7 68.8 46.2 67.8 48.3 68.5
22.00-23.00 52.2 4.7 50.9 777 48.6 4.7
23.00-00.00 515 719 48.7 67.9 48.2 62.7
00.00-01.00 49.2 72.6 52.3 763 q48.7 73.9
01.00-02.00 51.7 81.2 49.5 72.8 52.0 717
02.00-03.00 50.3 73.1 51.7 74.5 50.7 726
03.00-04.00 52.5 72.0 51.3 78.0 533 752
04.00-05.00 56.0 78.3 56.6 83.5 55.7 8.2
05.00-06.00 571 774 57.0 76.2 55.3 716
06.00-07.00 58.9 78.8 56.7 72.0 57.6 772
07.00-08.0C 62.0 B2.7 60.8 80.7 60.5 80.8
08.00-09.00 60.9 7T 58.8 79.7 56.6 72.7
09.00-10.00 59.6 80.0 60.6 86.0 60.6 80.1
10.00-11.00 56.3 80.7 58.0 79.7 56.2 774
11.00-12.00 55.3 75.4 543 81.7 60.4 85.8
Average 24 hrs, 56.1 B 55.9 - 56.3 -
Maximum i B8t 4 - 86.0 - 87.9
Standard” 70.0 115.07 55275700 1150 70.0 115.0
Note: *UssmnmvnssumsAsuandouuieni atud 15 (n.g.9540)ds ‘ spwseiudeslasily
A
&
Reviewed signatory Approved signatory
Reported results refer to submitted samplefs) only, 1/4

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

ANALYSIS REPORT

Data Provided by Customer

Custorner Name  : Fhavfudud in Aaumesanssang3 Tassmahmiiowsfugramnssuniiofiuyy Wiogramnssunsaing
Usynmudas 28477/16282 suuialrssmavhimiieadienfufudssmulagit 28478/16283
yashaudndiia Aatdigne

Address s myii 5 faviupalss Sunaguas Soriagwssond Customer Code  : M680053

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 12-15 March 2025
Sample Type : F¥AULAEN (Sound Level) Sampling Method : Sound Level Meter
Station : dninasinosassfglan Report No. : M680053-01

{UTM 47P 0591421 E, 1591484 N.)
Data Provided by Laboratory

Laboratory Code No. : M680053/7 Received Date  : 17 March 2025
Analytical Date : 17-27 Marh 2025 Report Date : 27 Marh 2025
Model of Equipment : Scarlet Tech/5T-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Callbrated Date ; 16 July 2024
Measurement of Reading (dB(A)) : 93.99 dB/114.05 dB Certificate Mo : 20240708J669
Equivalent Sound Pressure Level (dB(A))
Tima 12-13 March 2025 13-14 March 2025 14-15 March 2025
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lrax.
11.00-12.00 539 86.3 46.2 66.7 444 64.5
12.00-13.00 471 67.8 47.3 68.0 44.7 70.0
13.00-14.00 4.7 63.6 48.3 69.3 45.1 67.8
14.00-15.00 47.2 62.6 49.0 716 454 70.6
15.00-16.00 47.7 729 46.4 63.6 48.6 69.7
16.00-17.00 47.1 63.3 46.7 66.9 47.5 68.3
17.00-18.00 45.7 61.1 45.2 65.5 43.9 57.6
18.06-19.00 50.0 64.6 45.0 57.0 444 62.0
19.00-20.00 46.1 56.4 458 63.4 46.5 57.8
20.00-21.00 47.1 64.7 45.5 615 46.6 61.4
21.00-22.00 47.4 54.0 457 58.7 49.4 72.9
22.00-23.00 47.4 64.0 47.3 65.4 53.0 5.7
23.00-00.00 514 B0.3 50.2 71.3 46.5 568
00.00-01.00 55.8 80.1 4546 59.5 46.1 62.7
01.00-02.00 47.3 54.1 44.9 60.3 45.8 5716
02.00-03.00 47.2 65.1 44.3 56.0 453 55.8
03.00-04.00 47.2 59.1 43.6 53.6 46.3 60.1
04.00-05.00 46.9 57.9 45.0 64.1 479 72.5
05.00-06.00 47.5 56.1 44.6 68.6 55.2 78.8
06.00-07.00 511 76.3 50.9 75.4 514 717
07.00-08.00 59.4 §2.2 47.9 70.0 48.1 69.4
08.00-09.00 54.9 73.3 48.5 69.1 518 773
09.00-10.00 47.6 69.7 50.7 73.2 534 83.9
10.00-11.00 52.9 814 53.2 82.7 45.3 65.6
Average 24 hrs. 51,2 - 47,7 - 48,9 -
Maximum - 86.3 - 82.7 - 83.9
Standard” 70.0 1150 _~Zoeso nD:0 1150 70.0 115.0

Note: ¥ Uszmidnmenssumsaunndonuvieni® atud 15 ne. 99\‘:§1ussﬁunﬂuﬂmﬁ'ﬂ\j
N

Sl

Reviewed signatory Approved signatory

Reported results refer to submitted sample{s} only 2/4
Do not capy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : vhaudni ta fauwesgnssan lasnmhuiisiwsiugramnssuaiiaiiuyy iagramnssuieatna
Ussmudng?t 28477/16282 Sruunuiasemavihwiioadeifutudsenudngi 28478/16283
vaaviavud e Aarfignes

Address : Y 5 favupdlss Sunagnes Saingwisang3 Customer Code  : M680053

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 12-15 March 2025
Sample Type  : 1eAuUlden (Sound Level) Sampling Method : Sound Level Meter
Station : lsangunadaaiuguawduathuhediu Report No. : M680053-01

(UTM 47P 0592498 E 1593240 N.)
Data Provided by Laboratory

Laboratory Code No. : M680053/8 Received Date  : 17 March 2025
Analytical Date : 17-27 Marh 2025 Report Date : 27 Marh 2025
Model of Equipment : Scartet Tech/ST-120 Model of Traceability : 5T120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 16 July 2024
Measurement of Reading (dB(A)} ; 93.99 dB/114.05 dB Certificate No : 202407081669
Equivalent Sound Pressure Level (dB(A))
Time 12-13 March 2025 13-14 March 2025 14-15 March 2025
Leq 24 hrs, Lrmax Leq 24 hrs. Lrmax Leq 24 hrs. Lmax
11.00-12.00 52.0 753 518 752 53.4 771.7
12.00-13.00 54.9 80.1 51.6 69.9 52.5 72.5
13.00-14.00 53.3 75.0 511 69.7 52.1 73.5
14.00-15.00 53.0 772 51.9 725 52.6 75.2
15.00-16.00 53.3 778 52.7 78.3 524 759
16.00-17.00 52.1 73.5 544 73.9 53.5 74.3
17.00-18.00 526 4.7 524 752 51.8 74.0
18.00-19.00 51.2 720 52.7 75.1 49.8 68.9
19.00-20.0C 46.9 62.7 55.6 76.9 51.1 70.2
20.00-21.00 46.6 63.4 53.0 68.2 49.7 63.7
21.00-22.00 46.3 59.1 51.9 75.0 49,2 70.1
22.00-23.00 46.4 65.2 573 71.7 51.8 64.7
23.00-00.00 46.2 57.7 529 7d.1 49.5 68.1
00.00-01.00 446.0 62.1 48.3 76.4 a47.1 68.2
01.00-02.00 45.9 59.9 46.9 57.7 46.6 61.2
02.00-03.00 46.2 64.7 49.3 7i.7 48.5 70.5
03.00-04.00 47.7 63.3 475 593 48.5 64.8
04.00-05.00 49.4 70.3 534 79.2 550 79.1
05.00-06.00 56.6 78.9 52.0 73.0 52.6 73.1
06.00-07.00 53.2 731 52.6 70.7 534 73.0
07.00-08.00 54.1 75.2 52.8 717 527 71.2
08.00-09.00 52.5 0.6 52.9 69.2 52.6 701
09.00-10.00 52.2 71.0 55.0 75.6 55.8 82.7
10.00-11.00 56.5 89.7 535 62.3 52.7 68.8
Average 24 hrs. 52,0 - 52.8 - 52.0 -
Maxirmurm - 9.7 = 3 79.2 - 82.7
Standard” 70.0 1150 0 20N 115.0 70.0 1150
Note: Ussmrnmiznssumsaawndonunenid atud 15 (wf-égégd fasguszdudsslasvialy
- f ’:"?j

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only 3/9
Do not copy partial of this analysis report without offidal approval.
MEC-FM-45 Bev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : Favfudoudniia Aannasanssan3 lasimsviwiliowsiugaamnssuniiniiugu Mogaamnisudeaing
Usznutisfl 28477/16282 Tawudslassnisiuuniipafenfufudssmulngi 28478/16283

yaeraudnd e Aofgnes

Address : yfi 5 duavuaales Sunagvot Tawingnasang Customer Code
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type  : szdudiss (Sound Level) Sampling Method
Station g nzjuﬁ’lumlﬁu (UTM 47P 0592628 E, 1591882 N.) Report No.

Data Provided by Laboratory

Laboratory Code No. : M630053/%
Analytical Date : 17-27 Marh 2025

Model of Equipment : Scarlet Tech/5T-120
Reference of level (dB(A)): 94.0 dB/114.0 dB
Measurement of Reading (dB(A)) : 93.99 dB/114.05 dB

Received Date
Report Date

: M680053

: 12-15 March 2025

: Sound Level Meter
: M680053-01

: 17 March 2025
. 27 Marh 2025

Model of Traceability : ST120C0669E
Calibrated Date : 16 July 2024
Certificate No : 20240708J669

Equivalent Sound Pressure Level (dB(A))
Time 12-13 March 2025 13-14 March 2025 14-15 March 2025

Leq 24 hrs. Lmax Leq 24 hrs, Lmax Leq 24 hrs. Lrmax
12.00-13.00 58.8 82,9 51.2 69.3 57.0 814
13.00-14.00 539 81.5 52.1 83.6 56.2 78.2
14.00-15.00 53.2 81.4 537 78.9 55.8 79.2
15.00-16.00 50.7 88.8 55,7 79.3 571 878
16.00-17.00 55,9 80.1 58.1 92.2 57.8 38.6
17.00-18.00 61.0 §3.4 593 9.8 59.7 90.4
18.00-19.00 59.2 81.2 56.8 852 58.7 92.8
19.00-20.00 56.5 79.9 60.0 89.6 59.2 936
20.00-21.00 49.1 76.2 58.3 B85.2 60.8 99.2
21.00-22.00 46.5 723 61.6 96.8 55.1 80.1
22.00-23.00 450 65.9 63.2 94.1 54.4 79.7
23.00-00.00 44.4 66.0 54.3 78.6 54.2 77.6
00.00-01.00 444 61.1 56.7 324 53.0 79.2
01.00-02.00 44.6 62.9 564 79.2 53.5 §6.9
02.00-03.00 53.5 75.6 57.6 85.2 50.0 620
03.00-04.00 458 62.6 56.8 759 493 66.5
04.00-05.00 46.4 67.2 539 813 53.9 81.5
05.00-06.00 46.8 64.6 56.8 816 52.6 73.9
06.00-07.00 49.3 73.1 58.8 86.0 59.0 91.0
07.00-08.00 53.1 85.7 58.7 34.2 58.1 81.7
08.00-09.00 52.7 76.7 61.0 87.1 60.3 87.9
09.00-10.00 534 83.7 55.5 77.6 576 81.1
10.00-11.00 61.9 93.6 55.8 78.3 61.0 83.1
11.00-12.00 52.4 75.9 58.4 81.9 57.4 £81.8

Average 24 hrs. 55.3 - 58.0 - 57.3 -

Maximum - 93.6 - 96.8 - 99.2
Standard” T0.O 115.0 70.0 115.0

Note : D ussmApnenssunisaauindauunivd adui 15 (w.e

Reviewed signatory

Reported rasults refer to submitted samplels) only.

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

MEC-FM-45 Rev.0&é 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Custormer

Customer Name : Wasfudaudnin Axuwesgwssans Tesnmiiisastugeamnssusiieduyuy Wogmamnssuieasna
Usenulingfl 28477/16282 Saunuidlassnshumiiandafufuysevulngd 28478/16283
vashevuddia Aadignes

Address : wyil 5 duamuesdlss Snegres Smtegnsiand Customer Code  : M680053
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 13 March 2025
Sample Type - A mduaiioy (Vibration) Sampling Method : Vibration Recorder
Station : gouLInUTEMIUTAT Report No. : M680053-01

(UTM 47 P 591725 E, 1591740 N.)

Data Provided by Laboratory

Laboratory Code No. : M680053/10 Received Date ;17 March 2025
Analytical Date : 17-27 March 2025 Report Date : 27 March 2025
Result
Parameter
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) 26 37 21
Peak Particle Velocity (mm/sec) 1.230 1.387 0.906
Peak Displacement (mm) 0.011 0.008 0.008
Standard”
Peak Particte Velocity (mm/sec) 32.7 46,5 26.4
Peak Displacement (mm) 0.20 0.20 0.20

Note: U UssmanssmsiamiwensssamnduasBunndon S0 fmnmsgumuauszdudeuasanduauiiauainmeiniviiosiu
. , = a o ar
fisfturfieanuune Wy 122 neud 125 1 aeiuil 29 Sunau 2548

WA muneiie Frequency < 1 Hz, Velocity <0.130 mm/sec waz Displacement < 0 mm
varssiamiias 16,12 U

Reviewed signatory Approved signatory

Reported resuits refer to submitied sampiels) only. 1/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Custorner

Customer Name  : Wtfudausaia Aaumssgwssanyd Tessmaiiviisausiugeamnysuaiiafuyu iegeamnssunaadng
Usevrmulonsi 28477/16282 suusudidassmavihidioafetufulssmutin? 28478/16283
vasinasfudndnin Aardignes

Address - myil 5 druamusales Sunagves Smiagnstang Customer Code  : M680053
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 13 March 2025
Sample Type - Anuduaziteu (Vibration) Sampling Method : Vibration Recorder
Station : dninasinogassagu g Report No. : M680053-01

(UTM 47P 0591421 E, 1591484 N.}

Data Provided by Laboratory

Laboratory Code No. : M680053/11 Received Date  : 17 March 2025
Analytical Date : 17-27 March 2025 Report Date : 27 March 2025
Parameter Reakt
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particte 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) - - %

- . 4 a Y A
Note: U wszmiansemyimiwennsssauvpuasianades doe dwumnasgumupusziudsuassmuduasfiowannsihmiinedu
o = ' -l o o 2
ARulus ey @i 122 aoudl 125 1 aeiuil 29 Suain 2548

N/A minsfl Frequency < 1 Hz, Velocity <0.130 mmysec way Displacement < 0 mm
natselinmiion 16,12 u

Reviewed signatory Approved signatory

&
[

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.
MFC-Fhi-45 Rev.06 03-04-2564
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Custormer Name

Address
Sampling By
Sample Type
Station

: ‘Pl’lsl'lo‘l‘l.lﬁ?‘l-lﬁ)'lﬂﬂ ﬁmm%saw-ﬁmqs Tﬂ'samimmuaaumuqmamnisu%uwuqu Lwaqmﬂﬁﬂﬂiiﬂﬂﬂﬂﬂ\‘l

‘lJia‘lf'I']‘Ll‘Uﬂ‘i“r"l 28477/16282 TisukuflATINE Mo Lﬂﬂ’)ﬂuﬂUﬂ‘i"ﬂ’luUﬂ'iﬂ 28478/16283

vaaudIusin Aarfignas

: it 5 duanueslss Sunegvios Tawdvgnssan

: Sampling Team of Mine Engineering Consultant Co., Ltd.
: Awduaziitey (vibration)

- naudnusadu (UTM 47P 0592628 E, 1591882 N.)

Data Provided by Laboratory
Laboratory Code No. : M680053/12

Customer Code
Sampling Date

: M680053
: 13 March 2025

Sampling Method : Vibration Recorder

Report No.

Received Date

: M680053-01

1 17 March 2025

Analytical Date : 17-27 March 2025 Report Date : 27 March 2025
Parameter Beqult
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 :

Ffanflusveiiempuuny wy 122 seuil 125 1 acfuil 20 Suren 2548

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

nantnmiles 16.12 1

Reviewed signatory

Reported resulls refer io submitled sarmplels) onty.
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev,06 03-04-2566

w = 9 w e o a . - a -
¥ sgmnsensioningnsessuyRuasduanden (G0e Mwumnasgrsuasssiudssssaruduasieusnmeiimilosiu

Approved signatory
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MINE ENGINEERING CONSULTANT CO.LTD.

Data Provided by Customer

Customer Name  : Wieusdqudiin Aaumasansiang tessmshisiloudiugramnssurdadiugu iWegmamnisunsaine
Useyrdng@i 28477/16282 srmsuialassmshuiioadieatufulssnutingil 28478/16283
iU IR AaAgne

Address : Mt 5 duavuedles Sunegvies Smiagwasang
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.

Sample Type U7 (Water)

Station s AU LB WY

NSC-TISI-TIS 17025
TESTING 0623

Sampling Method
Report No.

(UTM 47P 0592243 E, 1591423 N.)

Data Provided by Laboratory
Laboratory Code No. : M680053/13

Received Date

Customer Code
Sampling Date

ANALYSIS
REPORT

: M680053

: 15 March 2025

: Grab Sampling

: M680053-01

: 17 March 2025

Sample Appearance - widadla dnvneuthana hillndy Analytical Date  : 17-27 March 2025
Report Date : 27 March 2025

Parameters Units Analytical Methods ¥ Resutts Standard ?
pH @ 25 °C . Electrometric Method (4500-H* B) 7.8 5.0-9.0
Total Suspended Solids e/l Oried at 103-105 °C (2540 D} 54 -
Total Hardness (as CaCO4) me/L EDTA Titrimetric Method {2340 C) 141 -
Turbidity* NTU Nephelometiic Method (2130 B) <1.0 -

. Digastion, inductively Coupled Plasma Not more
Arsenic mg/L <0.01
Method (3030 F, 3120 B) than 0.01

Note: Y Standard Methods for the Examination of Water and Wastewater. 23" ed, APHA, AWWA, WEF, 2017.
2 'ds“mﬂﬂm”nﬁun‘l'jﬁdu’:ﬂﬁﬂutmw’m adufl 8 ('I'I A. 2537) Elﬂﬁmmmm’luﬂsuimruruﬂddLa‘suLtazsnmﬂmn11N§¢.|.|.'aﬂaau|.1.1ﬁw1m
.7.2535 1509 nwuﬂmﬂig‘luqmmﬂm'luuwaammﬁu wuﬂtm“im%wwnm @y 111 oaudfl 16 4 anuﬁ 24 numﬂ’ué 2537

(UssLowmdt 3)

: ’ ) A w £y A
¥ THAVAADUNDHUDNYDUUIBNTITUITDY ISOAEC 17025 ﬂﬂﬂﬁaﬂﬂ{]ﬂﬂmmﬁﬁﬂﬁ

Reviewed signatory

Reported results refer to submitted sample(s) anly.

Approved signatory

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

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

1/1



ACER
Rectangle

ACER
Rectangle

ACER
Rectangle


L@ﬂﬁ’]'ﬁLL‘L!‘U]_ 4

LPNANSEOUIIULATDID



‘\l“I“"J s,

/!
N

!

«

S

i

NAC Accredited calibration laboratory Z, /R N
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 4”{'”\‘ R
NSC-TISI-TIS 17025 4 ¥
CALIBRATION 0367 NSC —TISI-TIS 17025

CALIBRATION 0367
Flow measurement laboratory
Calibration services department.

v
CERTIFICATE OF CALIBRATION (-o‘l(/b

N
Certificate No. : COF-047-67 /\/\\ Page 1 of 2 Pages
MEASUREMENT ITEM : Top Load Orifice S, libration procedure:
MANUFACTURER : TISCH OQ The Orifice gas flow device was cm'ibrdmd against
MODEL/TYPE - TE-5025A Standard Rotary Displocement Meter (Roots
SERIAL NUMBER . 2262 JQ ter) Model G65/IMC/W2-dp. The WI-CL-004
D NUMBER i OQQ céused asa cm‘@n guideline. ¢
CONDITION AS-RECEIVED : Used item
CUSTOMER : Mine Engineering Consultant Co., Ltd. o h ’:%:d provides o traceability of the
recognized the national
stal “%(cmd to realization of the international
of units (SI) through the NIMT (National
o trology Institute of Thailand) via Certificate
RECEIVED DATE : 27 Nov 2024 N N > (l;umber M‘%fﬁ 23,
MEASUREMENT DATE : 28 Nov 2024 > @ No OQ :
ISSUE DATE : 29 Nov 2024 oé N A Una Measurement:
o&\ @% o, @ ? ed uncertainty of measurement is based
6\0 @ andard uncertainty multiplied by o
ENVIRONMENTAL CONDITIONS: N\ o @ OQQ rage factor k=2, Which for a normal
Ambient condition in the laboratory are as follow: Q Q *) 7 @Jstr!buﬁon corresponds to a coverage probability
Temperaturs . 23.0 téé c ?&(\ J:’Q " Q :f a:prox;matefy; Si%. The s;andar:ﬂ a;nc:rt;zrg
ipzinn as been determined in accordance the
Relative Humidity TN " N (& & : Q@ ‘Evaluation of measurement data - Guide to the
Atmospheric Pressure : 110 @ a o OQ AN expression of uncertainty in measurement’

N o) o® Q o)
D
CALIBRATION CONDITION: (-\Qb §\ o AN 3 (\QQ
Preconditioning Obﬁ g
Measurement Condition
>

NOTED: The r.'e g&d valid only to the item cul:b dmw.p@caﬂbwmﬂ.

The next page give the measur

>
2N
TM?@ RESULTS: G@

J

D  NAC

O JIRANATEE ASSOCIATES CO.,LTD.
)

Approved signatory

Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION 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-047-67 Page 2 of 2 Pages

&

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter é(é 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 sta«r pressure respectively.

C o0
Table 1: The results of @ Standard calibration data & (1/
Flow rate Pressure Temperature Temperature Ap__meteégQ )_Orifice Standard Flow [Qs]
Plate [Pa] [Ta] [Tm]

m3/min mmHg °C °C ""‘@@ i“@ Y({b m?/min

1| 0.702 759.268 24.51 23.58 ‘a%oz 28 0.653
2| 1.001 759.347 2452 2363\ ¥L117 AN 5 0924
3| 1.117 759.363 24.59 2382 o N 43208 2 N
. : ; ; ; 208 27d A628 \ 152 | 1.056
a | 1.164 759.452 24.69 zsgma 31.14@b 5.207 QD 2282 | 1.120
5 | 1.410 759.442 24.78 Zz:. L 32’,@ 7 & 2772 | 1.356
[«
Slope (m): 2.06451 %\}° @ > (1(/b
Intercept (b): -0.02907 & @ (\\o égb (0%
Correlation coefficient (#): 0.99986 oqc\’é @% o @ & ‘QCQ
Uncertainty (k=2): 0.015 m?/min (\6\" o) @ Q° (\@ o
QN Q o g
&) N o Q

2 N LY
- Y
Flow rate (R(&Ssure v'ﬂ@zﬂn ?,ob)ature mn\eter Ap_Orifice Standard Flow [Qq]
Plate \% [Pa] al ) ,& m] OQQ ¥
m3/min (\QQ mmHg ofN'oy € A oC s’{ Ny | mmHg inH:0 m3/min
1 0702 Hy | 759%E\ 2451 2;,53 Y 55.802 1.742 0.826 0.652
2 1.001 °> 75 a 2 61.117 3.511 1173 0.923
3 1.1 =63 XZo, 43.208 4.628 1.347 1.056
4 1 452 |/ .69 o) 96 31.142 5.207 1.429 1.119
5 N ;3)&10 59482 [QIN 2478 b\ 2411 30.680 7.686 1.736 1.356
O N A J
WY S
Slope l:m}:\e)§ 1.29307 é
4 N N
Interape fQ) -0.01819 (@
N
Ccrmz%t n coefficient (r): 0.999845
Uncertainty (& = 2): 0.015 m?/min

***End of Certificate of Calibration***

<

" NAC -

JIRANATEE ASSOCIATES CO., L'




THAI METEOROLOGICAL DEPARTMENT

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau q/

Date of Issue 5 August, 2024 Certification 6/24
Pagg\{\l\ of 2
5
Object : Wireless Wind Speed and Wind Directiono{\
e
QA 0,
Manufacturer SCARLET (\"Q° @9 5 (b(l(,b
tb‘% QD /\(b
Type : WL-21 A 6@Q Cbb‘
O e G
S g A LSSl A
Serial No. Wirsless Recel 2306DrRo0001, ghlo. A QO\ws-8
Wind Sepga® ) Q23060700 A
A\
Customer Min;@ineeri sultant OQNLid. @
8
D

A . ) d
Ca!ibratieg%onditionﬁgq? emper%%l} 25.1 %QS Barcmetric Pressure 1009.5 hPa
Q) N o) N\
9, N
AN S
IONAL STANDARD MWIND T%@EL
> 3

N,
: Mip@anometer Theodor Friedrichs FC014 Serial No. 9310119
&

i

: HOOK GAGE NO 1425 Pitot Tube Thecdor Friedrichs Type 0800.0000 serial 8023
N.LS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec

Calibrated by :

Mechanical Engineer
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The Result of Calibration

Certification No.

THAI METEOROLOGICAL DEPARTMENT

28&24

>
5 August, 2024 Page ng{ 2
Standard HOOK GAGENO. 1425 | TESTED ANEMOMETER
Ulirasonic Anememeter | Pressure | Vacumm | Velocity Velocit}('f/bb“ Correction
m/sec inches H20 | inches H20 |  m/sec lzgs m/sec
1.00 JRe ¢ 0.0
3.02 ‘sz 3.0 S aﬁ%
. N R by .
5.00 - af’ 5.5%@0 \'\(bo.oo
fg” o A
7.00 AL 7.0 b&\ 0.00
SO D
9.02 [ - X $0 V 0.12
W N
A o oL >
11.01 O IS Y NENEE A
RS 2D
13.01 “~ J - 130 @ 001
OIS BN
1501 o - PN o} N 0.01
o
1A | 2P - ‘(g?’ °£\ 0 0.02
N & NS 20.1 0.02
Q\d@g Q) ‘\‘ L) ,'\Q“Q O‘x i i
o N
@‘\) @ﬁi\ C@%ind Algi€Piotting Board.
N Y%
4’5 N US.DER MENT:) OMMERCE WEATHER BUREAU
6{: ‘b wm@ﬁﬁsmw &Cb TESTED WIND DIRECTION
@ P 0 0
N “ 90 90
180 180
270
Calibrated by :

Mechanical Engineer
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SCARLET | TECH

Certificate of Calibrator

for ST-120 Sound Calibrator 9
o)
4
No. 20240708669 /\,\\'\
>
Name of Product Sound Ca"b’&t\ﬂib
Type SEPI N 5
Serial Number S;I'{\RQ?OGGQI%Q\‘?& o 6\3)
Specification \£o0 Class & OO\'\
N Q v
Date Na 20%7?7?’16 o2\
%\V ES L v

‘00\)
N
o) %6 2. Sound Pressure [ig (\g‘ 93.99dB ; 11405 dB
R | 6\0 3@1: ency : &0 999.66 Hz
@ «, M4 Distortion : 11%:12%
o “

Environment conditions :

Air temperature : 25 °C
Relative humidity 60 %
Static pressure 101.8  kPa

Scarlet Tech Co., Ltd.
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Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone‘tb
Serial Number: UM22390 N
Calibration Date: APR 29 2024 /\\
Calibration Reference Equipment: 714)7402 b/‘\
5 W
&

o @dg&
7
P S D

N

Instantel certifies that the above product waééﬁbmte%@ccordag@ ith the
applicable Instantel procedures. These pr égdres are <gﬁof a quca@( ystem that is

designed to assure that the produas;}: d abou%auaets or excdeds Instantel
ifi

sgéa cationss° . o)
°§ 7 YV o
instantel further certifies that thg@@asureggl stngneéé*}ised durigpthe calibration
ns q,é%tan

of this product are traceabf%btq, e Naticf titut

est.

Q) A
The environment @@ch this o%!ouct wa @;ﬁmted (@%ntained within the operating
é\ o) Qﬁz;?catia@ the instBsment.
SN2
Pfease,@'@ thaub{fﬁensor chef& function i&iftended to check that the sensors are

conne; to the u@nstaﬂ BQ\; e prap%a?ientatfon and sufficiently level to operate
prg . This @n’on s@ofg}\ot beq,:p.@t & with a formal calibration, which requires

0y ‘bﬁﬂ‘)e sensors be check &bgainst a rence that is traceable to a known standard.

SN Q@ Instantel recomme@ hat prod@bts be returned to Instantel or an authorized service

Q}\and calibration facility for annual calibration.

“

da &d Technology; or
National Research Council {(Yanadahz@ence of p@%abfﬁty i ile at Instantel and is
) a le upon pégu %

Calibrated By: _

% Instantel’ 0o Legget Drive, Ottawa, Ontario, K2K 343, (613) 592-4642

XY "l 5
’

:;‘/'Vz'/’nn N SN S N S IR
NN 57 & % SN
SUNNE

3 Xmark CorpoTa antel and Insta poere trademarks of ATHe BFOration of its affilateweeenU> 201 Rev 24

QO
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Frequency Response of UM22390

Amalzude AN e Tangem Mmaaa [N
Transverse DY S B151 My ; Dby i 31901 B
Eal
- L et P iy, b a0
[ Q]
20 r‘/P-_ \l\ 20 (\(bv
s /Y NIENAT
B e & 0 A ~
i/ N —
. ; -1 %
f \ e )
20 ;@
-0 /|I|l O] T — “?@‘-ﬂ-a_ &%naunu AN T
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) CALIBRATION LABORATORY CO,LTD. &,
M A1 Hationst ﬂt‘ffed tation Board

';/""/-—-\\__"“\\: ACCREDITED
U —— T ——
AT CALIBRATION AND

¥ DIMENSIONAL MEASUREMENT

c I_ c ACDM-2314

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION
2

FOR le’
N
NOMENCLATURE :  pHMETER ,\’\\
MANUFACTURER :  EUTECH INS ENTS
MODEL / TYPE :  PH700 d{{\
SERIAL NO. : 9330@@9&21331 3X052911IEC-LABOG]
CLID. NO. ;372000480 Q« (b(](,b
JOB CONTROL NO. < /24071807 ogf” \'\
CALIBRATION :;ERV];(;,,E(b LABO »/r\)RY M on-siTE

& q’ 5
CUSTOMER = : MINE ENGm,&@m Qg\@rﬁmméb LTD~

o QA
Sy
DATE OF RECEIVED(‘@ Julydzl% @ ° E OF ISSUED : 25 July 2024
OQQ N QOQQ
The report of cnygl}rlon shaH)m‘Jt\a reproduc\ cept il;) full @wut approval of the Calibration Laboratery Co., Ltd.
2. & o
Calib ﬁted By '6@
o) o
N \},5} 5
o@ . (\"9 Calibration Engineet
o 2
Approved By :
Authorized Signatory
25 July 2024

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. Q24075312

F3-011-05/12-23 page 1 of 4
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CALIBRATION LABORATORY CO,LTD. <22 aéap

S L =

ANSI National Accrodilatian Board

e
’{/(/"‘*‘;\:\\\\‘5 ACCREDITED
= = — T ——

;,/q! | \\‘\\\ CALIBRATION AND
I- [Tt DIMEHSKINAL MEASUREMENT
ACDM-2814

Accredited
ISQ/IEC 17025

REPORT OF CALIBRATION (f/b‘l,

NO
A\
FOR b/‘\
\
NOMENCLATURE :  pHMETER
MANUFACTURER : EUTECQ\IANSTRSMENTS
< >

MODEL / TYPE : Pl;l\m (f/b

O\
SERIAL NO. , dg%ossm @:«ysx@uMEC—LABos]
LOCATION SITE %Q LAB °§0RY b/‘\‘b
DATE OF CALIBRATIO§«\=° ; %@Qly 2024 f]ib

gb\"fb A\O o) '/:Q N o\@
NS Q:Q@ PR

ENVIRONMENT CONDITIONS o A
(%‘5 J @ ~AQ>
Temperature : 21°C to 22°C <35(\ o~ @ve Hunp&@‘ 50% to 53%
~ D o,

o
SRFOIT S
PROCEDURE USE ) Qg;k J o ?&r\
This instrument was g Q@rated undgrrocedure MQ!%-CPCH;@ELC-CPTH-M based on ASTM E 644-04

as calibration gt\)é?lines. The ?é}({b\ration \#s@%rmed by)d&@neasuremem with Certified Reference Material (CRM)

-
and cong@i@n with Mi alibration &ath, Precisgyp@rm%‘meter and IPRT

w‘%ﬁ}:{ntained by the Calibrali@@oratow C@d.
o~ o§>§} S

\:& REFERENCE ST RD USED :

1. pH Standard Solution, NIMT TRM CODE TRM-8-2002, TRM CODE TRM-5-2003, TRM CODE TRM-5-2007.
2. pH Standard Solution, Control Company Catalog Number 066642601 1754256, Lot Number CC787362.

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

4, [PRT, SDL Model T100-450-1 D $/N. K0897A-1-19.

5. Precision Thermometer, Wika Model CTH 7000 S/N. 014471/18.

Certificate No. Q24075312

F3-011-05/12-23 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD. & AI%AB

/J

N
s .
M T LT T,
e e N DI T D
- o A CCREDITED
% //E\\‘\\? — ST

ey ful..\\\ CALIBRATION AND

DIMENSIDNAL MEASUREMENT

c l_c ACDM-2814

Accreditsd
1S50/IEC 17025

TRACEABILITY :
1. The measurements are traceable to Intemational System of Units (SI), through National Institute of (Iﬁ:trology {Thailand).

Lot Number, 260124, 040822 , 120124, Due Date 04 March 2025, (1/
2. The measurements are traceable to Intenational System of Units (SI), through Control QKN'\ny
Certificate No, 4281-14493731 , Due Date 27 September 2025.
3. The measurements are traceable to International System of Units (SI), throu§1 @&aﬁon Laboratory Co., Ltd.
Certificate No. Q23136343 , Due Date 25 December 2024, A
4. The measurements are traceable to International System of Units (Sos‘)@%gh Nag%d Tustitute %%trology (Thailand).
Certificate No. TT-0100-23, Due Date 23 August 2024, "Q éb@Q >
5. The measurements are traceable to International System %‘9@?{3 (SI}, thr Thailan itute of Scientific
and Technological Research (TISTR). Certificate No. P§1>°-T 0961/66, e 30 b&l 024.

O RV o

2 o 4,,"&\
UNCERTAINTY : o G J @ > @ o\
The reported expanded uncertainty of :Péh%emcm&s as the st uncertau}@f measurement multiplied by the coverage
factor complies with the table whi %]@a normaj d‘lsﬁs\utlon cor@onds toa %ﬁe probability of approximately 95 %.
[t has been evaluated accor the "Eval}@% of the U%Aﬁunty of l%@emem in Calibration (EA-4/02 M:2022}"
N\

R
o >

Certificate No, Q24075312

F3-011-05/12-23 page 3 of 4
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CALIBRATION LABORATORY CO,LTD. & AI%AB

ANSI Hallonal Accreditahon Boare

o
'\))

L

/;44 ..‘n\\\

T =
% ACCRELRDITED
“, I ———
CALIBRATION AND
c I_ c “haly AR DIMENSICHAL MEASUREMENT
ACDM-2914

Accredited
ISO/IEC 17025

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

The table in the following gives the calibration results and associated measurement uncertainties (1/
of pH meter, leg)
CALIBRATION DATA ,\\'\
1. pH METER RESULT @ 25 °C b/‘\
Standard pH pH Meter pH Meter s 0 , Uncertainty of
Correction (,Q
Buffer Sclution Reading Reading Y @4} pH Measurement k Factor
(pH) (pH) @mv) iﬁ &+ pHR D
Yo N~
1.684 1.67 306 L0014 QPP g.qgalz 2,20
D S \OB
4,003 4.00 173.0 \ +0.00$ A(b 013 2,15
o - YA 4 = N \
7.005 7.02 4.7 \4}, g@a ( er( 0.015 2,06
10.015 9.98 1;((5 o§+o 035 &‘\ 0616 2,05

Note, The Scope of Accredited ANAB Ccrtlﬁcate ACDM%VCI‘SIOH U @e 4 of 67 OQ‘O
6\, &‘ @
A Q°

2. TEMPERATURE RESULT [ g\@ams%ﬁ\ n)og\ Q@

Immersion depth {mum) Acru@erature\( ~& DuC @ng( C f&on'cctxon { OC) Uncertainty 3 °¢ )
k o N T
100 o\(\o\P 25.99 Q@ 0 25.0 :Q(\ 0.00 0.13
- 3 AN N
Note. Probe @ 4 mm - Ny
X N A K

o
Materials : Metal Sh@@l §\ &@ Qbf\ z&\ ch

The Scope ofo)@edlted Abé@eniﬁcz&) @ACDMQM&%ersiou 012 Page 56 of 67

Ther uncettainty is based on a @l’d uucer%% nultiplied by coverage factor of & =2,00.
P N

MG
) A

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

##8 End of Certificate ###

Certificate No. Q24075312

F3-011-05/12-23 page 4 of 4
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ANST Hotional Accroditation Board

.ACCREDlTED

x Sy $SC/IEC 17025
Uil .\\\\‘\ CALIBRATION ANG

i
CLC o aa

Accredited
ISO/IEC 17028

FOR (bq/
\'\
NOMENCLATURE . OVEN b/&\/\
MANUFACTURER ; MEMMwa/b
MODEL / TYPE ; UFlléug&\
SERIAL NO. : 125[MEESLABOS)
o <2>°°

CLID. NO. "}321024253“
°§\ \r\
JOB CONTROL NO. (b 2407;@0 5311 ,\Cb

CALIBRATION SERVI@ og@ IN- LAPLQ%TORY M on-sITE
CUSTOMER :  MINE ENG[NE@@@G cgwghsTAN;,r COLID. .

QTN N 78
DATE OF RECEIVED : 1Qau|y zoozq; o oD (\AD\ATE OF ISSUED : 25 July 2024
Q2

The report of cal’?{ﬁn shalln e reproduc;@eept in fullé?but approval of the Calibration Laboratory Co., Ltd.
o)

N\ AN LN

3

O R o N
& 'bf?ted By: > o;g}
. “”\06b \}ﬁ} Cahb@ﬁon Engineer
°§°> 4\%

Approved By :

Authotized Signatory
25 July 2024
This Calibration Certificate documnents the traceability to national standards, which realize the vnits of measurement according to the

International System of Units ( SI)

Certificate No. Q24075311

F3-011-05/12-23 page 1 of 4
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.I.NSHI'J‘MJI Mcc edf Ho ﬂwm‘
A C C Ft E cI1T E [}

S SO/EC 17025 ]
CALIBRATION AND

c Lc Hrilah DIMENSIGNAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 170285

NOMENCLATURE :  OVEN X
MANUFACTURER :  MEM
MODEL / TYPE : 6’
SERIAL NO. B&% 1125$Q;;LA305;1<3)%
LOCATION SITE d‘{\ LABORATORY \'\
DATE OF CALIBRATION 3 ™ : zg@. y 2024 /\

o\\}’ )

Vi

2 \2‘ x >
ENVIRONMENT CONDITIONS : oQ™ S Q@ 2R °(‘\

Temperature : 27 °C to 28 °C 6 o Q@ tive Hu%ﬁﬁ® 50% to 54 %
a{\\ ‘&’\Q N
d
PROCEDURE USED \& % (bﬁ °’

This instrument was cali 'b}gted undet %‘\Q&lrc Neo, C @?TH—O? on TLAS G-20 as calibration guidelines.
The calibration wwﬁéfonued 3{3&% Hydra Dp.nggger w os?namtamed by the Calibration Laboratory Co., Lid.
? @ %Oq\ o
REFE%E(&E STANDARD US&@ %\
{%@%am Logger, Fluke Model@a S/N. 54@,
N
TRACEABILITY 6,

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

24

o

Certificate No. Q23 116630, Due Date 25 October 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. Q24075311
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= S ACCREDITED
AN et
el CALIBRATION AND
c I_ C fth DIMENSIONAL MEASUREMENT
ACDM-2614

Accredited

IS0/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

The table in the foliowing gives the calibration results and associated measurement uncertainties of tlcmi()l/

4
CALIBRATION DATA /\\'\
B

measuring oven.

1. OVEN PERFORMANCE

DUC Measured Uniformity M s:’u‘lé; Stability Measured Overall
Setting ( °o) Indicating ¢ °c ) { °e) o}\ &'\é}’ { O&(; } Variation ( °c)

85.0 85.0 0.63 AOQCQ\" \&;.‘;tz (‘Q‘)b 1.47

104.0 104.0 ogp{\ ; A@"o\‘ﬁ.l N ,\CO v 1.10

180.0 180.0 . %‘%‘3’ ° 0.1_}\%\ 2.30

~ ,© O w
SRR
S 4 >
Q XA ®
SRR N
a° Q7
N\ Q@ N N
QR 7>
20 o o ; ey
AT R @
Qs fé o/ Q o\
SRR VNGRS
S 2 SN
A\ RPN AN 5O
A N ORG
D X 2D S
I EN ) )N\
S o>
AN o\}on >
AN & EN
® =
o “
Certificate No. Q24075311
page 3 of 4
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AHSi Halinat i reditaton Boars
A CCREDITED

CALIBAATION AN}
DIMENSIDHAL MEASUREMENT

ACDM-2814

CLC

Accredited
ISO/IEC 17020

CALIBRATION DATA

2. TEMPERATURE DISTRIBUTION

bucC Measured Temperature { °C Y@Probe No.9 is Ref. q{gﬁcertainty Coverage
Y
N +(°Cc) factor &
Setting (© C) | Indicating (° C) | 2 3 4 5 6 7 5\/\ 3
85.0 85.0 84.49 | 85.15 | 84.90 | 85.11 | 84.84 | 84.95 | 84.67 %bﬁ} 85.06 0.57 2,00
104.0 104.0 103.32] 104.25]103.90| 104.17/103.80| 103.96 1‘6;%\5‘ '1'03.82 104.07 0.46 2,00
180.0 180.0 178.91|181.05|180.19[180.81{179.78 180.\ §.68 ];0.05 180.48 0.57 2,00
2. P
Technical Note : W= 56 cm, D =40 cm, H=48 cm. (\QQ:,\) OQV: (1(3)3
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Voqf’s%] 012 Pa%«ﬁ f 67 }\%
N ) ’\Cb\
“ A° (bb‘
»° Q)
o A< S
2> o oM >
> A
RO SN
r\‘w : (\@ >
N N\
A}Q QD oM 3 VQ{*’\
AR A L@
o3 é\ #2<J°>°\)(Lr4°(\ﬁ\
o END NG
o o 0P [ o
OISR VS REGI  dil
@"5” Y S
L @4 - ;i?l 4
N &N Al J N N N
A B e
W
NOAN \)ﬁ} —a o
A L
o “
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q24075311
page 4 of 4

F3-011-05/12-23


ACER
Rectangle

ACER
Rectangle


S et s edistion B

\\||a
‘3'-. \-—/ /

T ~~—~——"~- ACCREDITED

i,//ﬂ‘;‘\\\o ——— T ——
(TN CALIBRATION AND

c L C DIMEMSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 170253

CERTIFICATE OF CALIBRATION

FOR ,\(bq'
NOMENCLATURE . ELECTRONIC BK@NCE
MANUFACTURER ; SARTORJUS(f/b
MODEL / TYPE . AZ214 6"{\
SERIAL NO. : ZS%Q@%MEC— ABO1] Q)(b
CLID. NO. @%01621 Q7" ,\(bq'
JOB CONTROL NO. ‘ (g%dmns -\
CALIBRATION SERVICE %\)fb Q@-L‘I‘;BO@&?&RY M on-siTE
CUSTOMER  : MINE ENGINE@G Coug}L ANT ‘%i&}_,TD %
S ) Sy <
DATE OF RECEIVED : @y zoz%f\,oqo (Q%%d op.?)@}:@cm ISSUED : 25 July 2024
I
The report of cawg-ﬁ%n shau}\p\ﬁqr:pmduc?%{x\ept n full @ut approval of the Calibration Laboratory Co., Ltd.
“V I N

' Cali%% Engineer

Approved By :
Authotized Signatoty
25 July 2024

This Calibration Certificate documents the traceability to natienal standards, which realize the units of measurement according to
the International System of Units { S1)

Certificate No. Q24075309

F3-011-05/12-23 page L of 3
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CALIBRATION LABORATORY C0.LTD. &% aam

ACCREDITED

)

o

£

7

ot A
)
H
E|
R
|
5|
)
8 5
g

=
TSR CALIBRATION 4ND
DIMENSIONAL MEASUREMENT

c I_ c ACDM-2814

Accredited
ISO/TEC 17028

REPORT OF CALIBRATION

2
4
FOR /\\'\

NOMENCLATURE : ELECTRONICE@ANCE
MANUFACTURER ; SARTORRQQ/
MODEL / TYPE : AZ2M @6’ >

A

SERIAL NO. : zp@%l[m&ml] q‘/g‘)
LOCATION SITE :gg»:fk\ABosggo ¥ (b\'\(b
DATE OF CALIBRATION + & 20 Jub.2024 1 \
\;é’ 6‘\‘)4&%‘ T 8‘-\?‘
% N\,
ENVIRONMENT CONDITIONS : & r@ 6,0&\ o

&
R TR
Temperature : 23 °C to 24 °C 6\0 @ Relat umldlty&@;&to 56 %

QS AN N ~

SRS
PROCEDURE USED : o8 o &
A > %

This instrument was calibralél\l..@tr procgd&m. CLC-C@-M base@é@\JRAMETicg-lsN ersion 4.0 (11/2015).

The c?libration was p':rf%ﬁhoc%Q by Cogpdsison Wi(tg :g{'@’?set wlliche@(il\ataiued by the Calibration Laboratory Co., Lid.
o .
REFERENCE;@@NDARD&EB LA } Q@)O
1. Weight Se@l(,%enix cxa;sﬁgs\m. ngo@EQQE}OL %oil\“
2, Weigi@"gtorius Cla?&Z S/N. 44@9, 43 529@4329 167, 43529293,
o D

o)
. e >
CEABILITY : N

N,
o
\(;@ |. The measurements are;ga\eable to International System of Units (SI), through National Institute of Metrology (Thailand).

Certificate No. MM-0123-22, Due Date 22 August 2024.

2. The measurements are traceable to International System of Units (S}, through Sartorius Lab Instruments GmbH & Co. KG.

Certificate No, M141607, M141608, M141609, M141611. Due Date 15 September 2025,

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, Q24075309

F3-011-05/12-23 page2 of 3
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CALIBRATION LABORATORY CO.LTD. &2, g

ANSI W

cereditation Board

\\‘>
s
l”-l’rf ”\\\\\

?,/”"—h"‘“\ ACCREDITED

/4 —
Ul | P CALBRATION AND

c Lc Ll DIMENSIONAL BMEASUREMENT
ACDM-2B14

Accredited
ISO/EC L7025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : { X ) without adjustment ( )} adjustment

CALIBRATION DATA (1/
1. Error of indications . (,b
Nominal Test Value Conventional mass Display Value Emor of Un th\agry
/\\ Coverage factor &
(g) (g) (g) Balance (g) &(mg)
\ad
Unload 0.0000 0.0000 0.0009 q‘ 0.04 2,28
0.0010 0.0010 0.0010 0.00{}?{\ 0.07 2,00
Q

0.0100 0.0100 0.0100 ﬁ;@o O 00l 20

0.1000 0.1000 0.1000 (\Qs‘oooo No. 007 qﬂb“ 2,00

1.0000 1.0000 10000 o\ 0000057 2,00

< O~Y

4
5.0000 5.0000 sooey | gw | AR 2,00
10.0000 10.0000 1@1 \&%‘.’0&)‘1 (ib\" 0.07 2,00

\‘
50.0000 50.0000 >\@‘s% 0000@\0 0‘00%‘%{\ ‘%:gb 2,00
.
100.0000 1000000 o 100.0fR i@e A@g).ls 2,00
150.0000 150. 0009_\(\"” B6Ro00 | o000 N\ 026 2,00
200.0000 200000 ‘}‘)Qt}o.oooo /JQ -0.9001‘/@\\’ 0.33 2,00

g - = - A\
2. Repeatability of mdlcauoaq\zo . =
T 1°4 AU Y
Nominal&@&‘ﬂ/ alue (c%}Qo@ N @ Standard Deviation of Reading (g)

) N\
r\QQ)o 0009 N (\N o V(\Nv s f\" 0.00005
3. Effect of ecc&@c appllcm@ ofa loﬁ?i\‘b} the mcthK}})Q
N/ (0 0) \
‘Sg'f\ O N AN
o)
L] =
A A2 5

Maximum Difference of

Display Value ( g)
Nominal Test Value ( g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50,0000 50.0000 50.0001 50.0001 50.0000 50.0000 0.0001

Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 012 Page 49 of 67

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

##% End of Certificate #it

Certificate No. Q24075309
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SCIMET Co., Ltd. JC=NRA

’/'ff N \\\\
MmN

Certificate No. C07240190

NSC-TISI-TIS 17025
CALIBRATION 0454

Calibration Certificate

W
Equipment: SPECTROPHOTOMETER r\(b
Model: 723C Job‘@X§ KSMT2403525
Serial No.{or ID}: 2C41301043 (MEC-LAB11) Q?éeived Date: 24 December 2024
Manufacturer: KWF %{\ ssued Date: 24 December 2024
Condition: In Condition o @6’ Page: 1of 3
P D
Customer <>{\r\ @e o Q)q’
MINE ENGINEERING CONSULTANT COQ.,.LTD. N 4210, 7‘{\?’ ) 0\'\
Calibration Place RN N2
2 o oL >
MINE ENGINEERING CONSULTANTA@LTD. 2R o) ({% s oQ

L Q‘ N
Calibration Date 4;354\\ o\ N - |
@ QQ ﬂd o @ This cerfificate is issued the units of
24 December 2024\ o >
S S

measurement according to the International
Systern of Units (Sl). it provides traceability

o) Q of measurement to international or national
Environment Condition > 030 °)°Q°Q . r{QQ standard or other recognized national
N\ ('@ % @ standard laboratories.
Temperatunzg}, 25.8 “%\ t ¢0§\" o) o The measurement uncertainty stated is
s the expanded uncertainty which is obtained
Hum'd't{\% 49-%%RH o}-t o %oszH ‘S&\“ from the standard uncertainty multiplied by
o ) Q & ™ the coverage factor {£=2) to provide a level
é‘q %°¢\ of confidence of approximately 95%. It is
The Ms CQQ Cb determined in accordance with the Guide to
E j f Uncertainty in M nt

~& G,Sia- ouse method, WIQ7 on AS E 275-08 and {éﬁﬁ:s ] L Sl A Seeslene
o$ ASTM E 387-04 ™y These results may be affected by
No ~ deviations from specified conditions. The
Traceablllty results relate only to the items tested,

calibrated or sampled. The report shall not
This certificate is traceable to the CRM maintained by National Institute be reproduced except in full without

of Standards and Technology (NIST) through Starna Scientific Limited, 2PProval of SCIMET Co,, L.

The standard for Wavelength Certificate No. 1086291 and 108692
The standard for Photometric Certificate No. 109010, 114655

>§I§MH

ACIMET £0.LTD.
vida owdwn dia

Person in charge Authorized signatory

FCO07-03: 30 MAY 2023
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abIMET

Condition of reference standards Instruments / CRM:

Certificate No.: C07240190 Page 2 of 3

Instruments Set No. Certificate No. Due date
Holmium Oxide Glass Reference 121512 108691 (l/ 25-Jan-25
Didymium Oxide Glass Reference 119722 108g§) 25-Jan-25
MNeutral Density Filter Reference 12276 109%{ 4655 2-Feb-25
Calibration Results: g
Without Adjustment gb(l/
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and:-DUE &t 4 nm,
3 ) =
Standard Wavelength Unit Under Calibration Q:%orrectio 61’ Q)bUnoerl:ainly of

{nm) {nm) O&{\ (ngig° easurement { £ nm)

417.67 417.9 Ao 003 \ 0.14

’ i \ A‘ 'A& .

440.74 441.0 \si\:\? _ Avfé&o.zs %V 0.14

448.99 448.5 N A“\ t})gg(], . 0.14

472.22 472 = él\\o _ 728 ‘ J\\@ 0.14

513.70 5138 S <>‘>®0.10 PN 0.14

537.49 _\%37.5 7 @ 270,010\ 0.14

574.60 SO 5740\ HA 0N 0.14

-4 p’.bu 0; "N
641.76 NS { .24 0.14
684.63 SRS 027 0.14
‘Q A} N\

07 o oo 74080 [ AN 033 0.14

748.28 :?r:\ TP o -0.42 0.14

80718 S @75 N -0.34 0.14

yaN O ) f‘,}, D o ."35 ) a
. Al9Yr0 °v QN 880.0 ot -0.30 0.14
N4 SRR
o N N o
o@ N (\09
o “

usun BwWUWN J31a (SCIMET CO., LTD.)
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abGIMET

Certificate No.: C07240190 Page 3 of 3
Callbration Results:
Without Adjustment
Photometric Accuracy (Absorbance) oﬂ/
L4
Wavelength Standard absorbance Unit Under Calibration Correc(@ Uncertainty of
(Abs) (Abs) (ph9) Measurement( + Abs)
0.0000 0.000 wa;booo 0.0045
0.2373 0.235 ) 0.0023 0.0045
420 nm 0.5617 0.564 4’5\ -0.0023 0.0045
0.7392 0.741 JQ 70.0018 o 0.0045
1.0550 1059 o A{;Qg‘omoﬁq?)' 0.0045
0.0000 000> [A* 0.00000" 0.0045
0.2335 §%” o@?’ 0.0045
440 nm 0.5513 \‘?,o. 52 Gg},@a cb%oom 0.0045
0.7230 oNo’ 0.724 N >V -0.0010 0y 0.0045
1.0324 ﬁ}@ 1.035%° ) a{Q 0.0048” 0.0045
0.0000 Q‘CS\ (T ENGS ?@:@Qo 0.0045
0.2126 (<\ °€\@x\o.z11 (\"Q" - (é-\0.0EHS 0.0045
465 nm 0.5036 > = 0.506°\" -0.0024 0.0045
o XA
N & A -0.0015 0.0045
5 A A 002 004
XS RRY ANLLIRC -0.0025 0.0045
500000 o [ NPT 0000~ 0.0000 0.0045
N\ ~AD QN
A 0.22%\ N g 0.0011 0.0045
x> o NS
546.1nm | 0.5 q 549 -0.0014 0.0045
g ] RS
2 D930 oF\ " 0.693 0.0000 0.0045
D
) z‘\‘b 0 9903Q§° Lo oew -0.0012 0.0045
N CSOV 0.0006° v 0.000 0.0000 0.0045
@ w243 0.243 0.0013 0.0045
590 nm 0.5530 0.554 -0.0010 0.0045
0.7196 0.718 0.0016 0.0045
1.0301 1.029 0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.2646 0.263 0.0016 0.0045
635 nm 0.5370 0.538 -0.0010 0.0045
0.6862 0.685 0.0012 0.0045
0.9822 0.982 0.0002 0.0045
The End of Certificate

uUsSUN Bwdiun MNsia (SCIMET CO. LTN )
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Refer to Certificate No.:  C07240190 Page: 1 of 3
Statements of conformity:
This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate: (l/

The error of temperature determined during calibration are under given measurem@g d environmental conditions
and considering the expanded measurement uncertainty (coverage probability 95&\%& in the specification. The given
measurement uncertainty already includes other all effects by according to the sat‘ ard method, ASTM E 275-08 and
ASTM E 387-04. Therefore, those parameters have not been assessed sepa%bw.

N q/
Tolerance and Decision rules: g{\
Assessment of the conformity of the measurement device areg dhased n direct comparison of the
relevant measurement results with the tolerances and decision m@are presctibed by the er.
Decisionrule: [J Choice A Binary Statement for Sim ptance 2 0), Specilie Risk < 50% PFA.
¢ A= 10,52
Choice B Non-binary statemﬁ(n guard =1 Uy, Pe¥y'or Fail Specific Risk < 2.5% PFA and
Condition Pass o dition Fa}} o" ic Risk PFA,
[0 Choice C Customer d{ﬂ;{;ﬁ. Custom y define ry multiple of r to have applied as guard band

(w=rU), o e
;F'F%?ézbabilityy% oioc:}at@ 4\;{\ . Q@%

P S r{QQ Authorized signatory

usSUn sredwun Jwia (SCIMET CO. LTD.)

FC07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240190 Page; 2 of 3

Without Adjustment

Wavelsngth Accuracy {nm), The spectral bandwidth of Std at 4 nm and UUC at4 n q,
Unit Under Calibration Cormrection Guard Band (w)  Tolerance () (O%nformity

417.9 -0.23 0.14 1.0 /\\'\ Pass
441.0 0.26 0.14 1. b/‘\ Pass
448.5 0.49 0.14 > Q%D Pass
4725 -0.28 0.14 4}"{\1 0 Pass
513.8 -0.10 012 A& 1.0@} s
537.5 -0.01 0.14 (\"Q° &&o‘ (&ass
574.4 0.20 o@gi\ Afm.o \'\(b Pass
642.0 -0.24 . &3’14 é& 1.0 b/‘\cb Pass
684.9 0.27 \)f\ 0.14 656’ > gﬁb Pass
740.6 0.3 @5 %O&& Q0 @5 Pass
748.7 0 S @@14 o, @6’ 1.0¢ ,5{\ Pass
807.5 (\ém\34 J@ 0M o3 10 pass
880.0 6?5\ -0.30 o (\(\ og&\(\ Q@ Pass
o o
AR ‘$\° &
(_\Qo o ré JQ c}&(\
D QRN o°
D R
N\ P QD A
~ ) &) o) o
o §\ ?@Qb o
J &
A )
. %o °~}\>’° N
) S

usUn sedlun 3da (SCIMET CO., LTD.)
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Refer to Certificate No.:  C07240190 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength  Unit Under Calibration Correction Guard Band (w}  Tolerance (1) Conformity
0.000 0.0000 0.0045 0010 ), Pass
0.235 0.0023 0.0045 0.(09@ Pass
420 nm 0.564 -0.0023 0.0045 \6\.0 0 Pass
0.741 -0.0018 0.0045 ’\/\o.ow Pass
1.059 -0.0040 0.0045 ;O 0.010 Pass
0.000 0.0000 o.ooii\ v 0.010 Pass
0.232 0.0015 0.010 Pass
440 nm 0.552 -0.0007 (0045 oQ 0. oyﬁ) Pass
0.724 -0.0010 o{\ 0. 00453 Pass
1,035 0. 002{5"' 0004 A 010 Pass
0.000 0. a’q,oo éxﬁms cbb‘ 0.010 Pass
0.211 ‘3@‘0016 A o.ooﬁ\q/ 0.040 Pass
465 nm 0.506 m}@{i 002 N . < o010 Pass
0.675 6;\" o)-o.oo% Q:cbam5 @@&0.010 Pass
0. 964(‘\ . r‘\4'0.%\025 “,\\f‘\ 0.004%@ 0.010 Pass
&\eﬁm e 0000 2 00845 0.010 Pass
oo0219 ;é\ 0,0 o 0045 0.010 Pass
546.0nm  o(N 0.51%&@° ) Q@’om Q@o.oms 0.010 Pass
ZOM - N 0.0000 ‘Q}O 0.0045 0.010 Pass
oD 208.992 ?,Q\Qb -o.oggg\? 0.0045 0.010 Pass
o,d(\v Q@ 0.0003(}&’ 2070000 0.0045 0.010 Pass
‘sﬁ 0.2430 ‘S%Toms 0.0045 0.010 Pass
. "\065 590 nm Q&a 6§® -0.0010 0.0045 0.010 Pass
\:,)@ 4{9 0.718 0.0016 0.0045 0.010 Pass
1.029 0.0011 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.263 0.0016 0.0045 0.010 Pass
835 nm 0.538 -0.0010 0.0045 0.010 Pass
0.685 0.0012 0.0045 0.010 Pass
0.982 0.0002 0.0045 0.010 Pass

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

The End of Statements of Conformity

usJYn vrediwn sifa (SCIMET CO., LTD.)
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wnsadoudnma’ay Spectrophotometer

aafiluein: KSMT2403525

sflaa3asdiia; SPECTROPHOTOMETER %u: 723C umm.a-nm:i"ao: 2C41301043

M33daL (Su) A3I3d1 4

24 Dec 2024 EnsasaLta 24 Rés\9024 WUV
Und | Ladn@ ‘@m\ ludnd

N
: o

O 1. eudsauada _ 6\0&\ M O

0 2. arwdsan ( ¥avlddiona, mu'lu—uanfé\@ ?@_ [y

= 0 3. & iln - ila wlay (On-Off Swicw ' 4\52,9 &1 (.’{]",9

| 4, 1.|:er (Keypad) . o’o\ A?’ﬂ \V O

O 5 vina (Display, Screen Q/om%st) /@ o |

0 O 6. ﬁmuutﬁanmmmm’:’it&ﬁb}’aveleng ntrol) (]L/O.D O -
m 0O 7. Arwmmiadu (W@@gth Chegklo r\(&f» -

O 0 8. unmwrhiflous (V< 3,000%007 o\\@ &rn@:\ 1 o -
O 9. uuaﬂmlﬂg\@%f\hsmle Z\@aoo hour)(\"Q" _ ,i\“ 0

N\ ' N\, M
@ O 10. &im‘z&:&éﬁumaug@ouse! h}’%@e) La 0
wWalFid/saiusin ({:\o }\% r\ o}(\\jb . é\(\
o
o\% O\cfi3~° ‘f\i@ S AOQQ
N S
N Q@ o
d{\@ &@ Y ‘5\0 o) f\%
A0 o2
K} Service Engineer

o N6 N3 >

® Lo
o “

usun gredun 9fa (SCIMET CO., LTD.)
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PerkinEimer’
For the Better

9 {}@

\, \¥
g@ompany Nagne>  Mine Engineering Consultance CO., Ltd.

Instrument Serial No.: 079518071903

Date: 10-Feb-2025
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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: 10f2
Ct_:stomc.ar Name Telephone Number:
(if applicable): vy -
: : - v
Service Engineer Service Order \%%?0302 6397
Name: Number: R
’\ .
Date PM Performed: 10-Feb-2025 Next PM Due Dq@‘ 10-Aug-2025
(DD-MMM-YYYY) (DD-MMMoYYYfl/
D
Standard Labor Hours to Complete PM : hours
J@ ah

> =
Q°" Vo OO0
Part Number Release Publlcq;tf& Date (,\

09370140 Rev.5 B % ar 2qa$ N
Y vary > rkinElmer

°&\ ' N
Scope %Q o\ dgb Q)
The purpose of this PM is to ensure contmu@nctional&{? the P@rk@lemer/AwoZOO by
inspecting and replacing any worn p@maged—,p@ This serws%s ould onI e ormed by a trained

representative of PerkinElmer. (\ (\ OQ Q{“’\

The customer should save thei <%ethod bef@s{e}the PM begop

& TS

General Instructions: p
The customer mu rovide of nglneer atlonalo\ig@n to demonstrate recent instrument
performance prio starting M. Alw ck with rl\g tomer before making any changes that

may affect theﬁglktomer’p) is or cali ion, |r(1}glu a current back-up of system software and/or
data files. B@ complet eiaocumer& uId be s by an authorized PerkinElmer and customer

represe@e and Ir?g@ the ¢y @ Upc‘lﬁte PM sticker and instrument logbook as required.
09% ht Information Qo ﬁQ\

6\ document contains p. Sﬁletary m@tlon that is protected by copyright.All rights are reserved.
3 o part of this publicati ay be reproduced in any form whatsoever or translated into any language
\o°$ without the prior, 2{'3 n 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.
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Component List

Component / Specific Model Serial # Configuration Notes
Avio200 079518071903 Syngistix V 3.0.0.3081
fa)
Parts Lists NO
a
Parts Included with the PM o\b)‘\
\ A4
Part Number L (1/ .
Description uantit
(if applicable) P : 4§§\ Q v
09995098 Air FiIter-Spectrometer\:bQ\ f“o 2 n‘(b
N077520 Air Filter-RF Genera‘_’{m‘{\P 7> [
09992731 Axial Window, W
B0810377 Radial Winilow /Ao$ A\
N0770438 O-ring kit, injeztoP support aktapter . q‘bv‘ 2
N0780437 > @ing kit, torchy" /o(\\ ‘be
S s o\ M
ESH\ RN S
ésﬁ N
Addltlg{é& eagené@j Standqs@?-‘(equnre,gbr PM
Part Number Expirati .
escriptio uantit - Batch/Lot # xpiration Date:
(if applicable) §§D p n}: ,‘S\d V} @ atch/Lo (MM/YY)
(\/Iultl Eleu’rmho\gtand rd Q ¢ Q
N0691579 ‘b (NOB9- 1570 diluted fz@g . r@° 7-263MFX1 Jun-2025
Ins nt Calibrafi o
N93002{Z\&> E%Eo?z 1 dil oox ) @ 1 61-190CRY1 Aug-2025
I 6&’ DRSS
) obd” e )
5 S ®
AN N
R S
AW “
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Procedure Checklist
Use (v ) to check off those steps in the checklist that have been completed.
1. General:

¥ Ask customer about unit’s performance since last visit.

¥ Check incoming AC line voltage under load for proper levels and grounding.
V] Is the instrument operational?

2. Mechanical:
4

¥1 Inspect and clean all fans and filters.

¥l Inspect and replace torch components and necessary. b/(\/\
Torch Components Replaced: ¥lYes CINo . (f/b
If yes, list components replaced: f{\

@

¥ Inspect all tubing for signs of cracking or leaking and reg@ as nece@ﬁbry (b
W
©
&
V] Inspect the peristaltic pump for proper o.pe& @ /\

¥1 Check and adjust if necessary, the extemia‘Pmtrogen ‘ear %ynd water supply pressures.

¥1 Check and adjust if necessary, the %‘& al mtro@nam ar% ch argongnd shear gas
pressures d}

Regulator \o Mvé@ﬁ'red Pre 7 ‘O Set Pressure
L J& NP 4>

. \ N S o red

Nitrogen A%‘\ o fi\ O)Na@ @ NA (calibrated in Factory)

Tubing Replaced: ¥Yes CINo QQ @Q o
If yes, list tubing replaced: o,"Q A~

VU g (o4 o/

Main ﬁ\\g&?ﬂ\ . (§ K %76 Q\ 76psig
T, 4 TN

To&\fﬁ;.zlr\éon o) Q°® R QY 67,\\9 67psig

(\%ear Goas r\(\ ‘ ‘éS\‘ 65psig

({.’\"b Wati&\ @O A:}&\o\]e 35 35psi
Y AN A
Check the shear gas for bloc and proper, uniform flow.
‘% ¥1 Inspect nltrogen Hi c%\?purge r@} ear gas solenoids for proper function.
¥1 Inspect the fun of all spec&meter motors. Drive the motors from the Spectrometer DCM. Check all
o@ motors, cou % set screws, gears or drive assembly located on the spectrometer (prism/grating
No wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.
¥] Perform preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid level and filter replacement.

¥ Drain air compressor surge tank.
¥] Clean exterior of instrument.
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3. Electrical:

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

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

RF Generator:

¥1 Check the RF generator status screens.
¥1 Check the function of all interlocks.
Spectrometer: (1‘/29’
V1 Check the spectrometer status screens.

¥1 Check for proper function of all motors from the Motor Control wy\?igm

4. Optical: b/‘\

6:&
°§ N K
Post PM Performag@? ests:

6\5
1{0
o

¥1 Check the neon lamp for proper operation. ‘& qib

¥ Ensure that neon initialization passes at power up. 00

¥ Ensure that there is a single, well defined peak of sufﬁxz’l@l tensiy (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in t CM CoII%&nectra wi . Re-generate
the neon correction table if problems are encounter&d. If prob stillé) ibited after the
table is re-generated, replace the neon lamp a bly. “o N

Neon Lamp Replaced: DYes 6, ¥INo o& /\(b\
¥1 Perform the Initialize Optics routine fr the Specg@et& Co |ndow
¥] Insure that the routine passes W|th‘®>error co I

it fanl?{\ manual stm scan from the
spectrometer DCM.

V] Insure the Dark Current meaﬂ%ent (%@or Callb$@f\\fpass$ a@%allzatlon

VI Check the shutter home sé@s‘br positi

V] Check prlsm/electronu&‘s{cemperatu %sor readbac value& @ he DCM. Itis normal for
these readings to ~hown in typical temperat is approximately 29.5 degree C.

A typical ele o@ss temperaane is appro ely 35 C.
V] Check the d r temperitite fromit M for o7 -8.5 degree C. If outside of this range

5

the detectOr'cooling &m.hway not atlonal er inspection may be necessary.
¥ Inspe proper flﬁa}em of th °Q1°sfer opti shutter 2) DV mirror 3) X/Y mirror.
vicl r replac@) heaxial and V|ew <4}&3% necessary.
Window Replaced: CINo
adial Wi@/ Replaoé%\ o) Yes CNo

)

v Perforrrﬁ&ew Align.

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

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.007 Passed
Ni 231.604 - Resolution <0.011 0.008 Passed
Ni 341.476 - Resolution <0.015 0.012 Passed
Ba 455.403 - Resolution <0.020 0.017 Passed
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5.2 Precision:
¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.92 Passed
Mg 280.856 %RSD <1 % 0.47 Passed
Mg 285.207 %RSD <1 % 0.58 Passe¢h
Ba 455.403 %RSD <1 % 0.44 Pagsdd
o)
5.4 Mn BEC: \'\

¥ Run Axial and Radial BEC according to the A&T spec, or the comm@onmg test procedure.

Se)
7

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS ( NOj)&E/lO)” record intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Whenigk of Std = 6130 PPB Q)(b
% QSH
Element Mode Conc. °,°Q IB A IS \?\

’

Mn Background Equivalent Concentration:

AP
Mn 257.610 Radial 1,000 ppb %5 <2 16388, 1457 189.2
Mn 257.610 Axial 1,000 ppb A, 28263.9 o (@36393 0
oN\° RN .

Mn 257.610 | IB*Conc. ASQIS GVBECo(N “ Speq~~ Pass/Fail
Radial 16388100 H420801.1 .\ 1132 A ° <30RPB |Passed
Axial 28263900 | 2N\3248320.1 & 870 7<3%PB | Passed

o o Q\ (\O\F' (\\t
D = o @
‘\S&\ . QOQQ S},d o{\@
6. Review: o o> ?&(\

¥l Review wit tg\custom workope ed. QQ
"4 Discuszglg menoc}e Ty 8Tners edm ater’s;gs}o have on hand.
o

vi Attae@> stlckero&\ &
Q\
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Additional Comments

Additional Comments Regarding the PM

oD
gi\
R oga &P
Qs o
N ,@@Q \\le/
NS IR
S sé@‘i i
> o'%\O '\t§ Q}(l/ r\%
ISR

The preventive mamt ce checlg&?)%l if appllaglé erformqa%e tests for ICP-OES/Avio200

have been compl

QDS o °Q° o) oQQ(\
This ICP-OE;,(%IOZOO &asé e ka@ the pre(@lve maintenance.

REVIGV@ reventlv ntenan@o o N\'

Ve ,
%@&&

- -‘S
Ay%llw\zed Perklﬁaner Repnﬁe‘ﬁtatlve oﬁ\ ; Date:
% 10-Feb-2024
D O : (DD-MMM-YYYY)
"4 R y
Authorized Custqn}@hbhmmmh\m' Date:
10-Feb-2024
(DD-MMM-YYYY)
v
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4 Cadmium Digestion, Indugtiy oupled Plasma Method
5 Chemical Oxygen Demand Closed Reﬂux,ﬁﬁ{imetric Method
6 Chromium (I1I) Digestion, ctivelypCoupled Plasma Method;
Col onmﬁn etf%%&;glculat@sl/ ethod
7 Chromium (V1) o;n%etrlc M%ﬂg
8 Copper J%géstlon I{ﬁttwely W&B\ed Plasma Method
Free Chlorine \f}> lodom ho
10 Lead («’5\) Dig , indu@e Coupled Plasma Method
2 | e
11 Manganese 03\\“} ¢ %@estion,w@f@tivew C%{b(ed Plasma Method
12 Nickel 2\ o igesti uctive}_)@oﬁbled Plasma Method
N Q ~
13 Oil & Grease %(\ o (\‘\\ L:qug{ilquld P%@m -Gravimetric Method
A D
14 pH AQ o @etromet)c@tethod
15 SeLen(i.@P 9 Q;fé\" o o ges’uo% uctively Coupled Plasma Method
16| Sufse N o@o lodop@ic Method
17 @mpera’g&(e\ &) L2R9ratory and Field Methods
18 >TotaL Bsolved ( :b RPhed at 180 “C
&\ 6% o, o) \T
o ‘bﬁ’w Total Suspe Q,%%&Solids g&\ Dried at 103-105 °C
6€ Zinc \? o Digestion, Inductively Coupled Plasma Method
N \\o
SK o
o A

2 =
LONHA15871484

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

1 | Cyanide Distillation, cOlorimetri;\\y'T@\tfnodm

2 Formaldehyde Distillation, Colorim@c Method?

3 | Phenols 1) DistillationChllaroform Extraction Method™

G 5 - & 131
2) DIStIll{@:EI&ﬁb |rec,t> Photormetric Method

; > > D
ulddau $1uqy 18 578013 f\OQQ Q7 (b(l(/b
. L
& ar -y N e o
AU #iuany RS (g& b/:‘%m'lm
1 Antimony \;?’ Digestior, Inductiv@ly Coupled Plasma Method!
2 Arsenic %@% iggstion, Indelctively Co@d Plasma Method!!
3 Barium 6\2&\ Q%gestioﬁ)éa\ductiv@a(&&pled Plasma Method™
o
q Beryllium {\(\ (\(\@ Dig{i@(&: Ind té&y Coupled Plasma Method™
S 8
5 Cadmiym -5 D . stion,) ively Coupled Plasma Method!™
E{;.Q N ('\QQ O\ ﬁ@
6 Chro(_n@m § Qoré o@ igesting ductively Coupled Plasma Method!!
7 (C\ ium (l%&\a 2{@ Djl’gﬁﬁm, Induictively Coupled Plasma Method;
2 o
O\S} (S;{\\ > Qb(\ % i@w orimetric Method; Calculation® :
dﬁ\@ Chrogfsiarm (V1)) %\o@ o ~ | Colorimetric Method!
o
57’ 9 | Cyanide o\}oq&} @‘S{t\ - | Distillation, Colorimetric Method™
10 | Lead °§§° S Digestion, Inductively Coupled Plasma Method™
11 | MarfeaRese Digestion, Inductively Coupled Plasma Method™
12 - | Nickel Digestion, inductively Coupled Plasma Method™
13 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™
14 |pH Flectrometric Method®™
15 | Selenium Digestion, Inductively Coupled Plasma Method™
16 | Silver Digestion, Inductively Coupled Plasma Method!!
17 | Vanadium Digestion, Inductively Coupled Plasma Method!!
18 | Zinc Digestion, Inductively Coupled Pla55ra Method™
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1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47
2) Digestion, Inductively Coupigaql/?lasma Method®"
2 Arsenic 1) Waste Extraction, Di;\a{bgg, Inductively Coupled
Plasma Method!47 ’\
2) Digestion, ?dn&ely Coupled Plasma Method®?!
£) Barium 1} Waste E ion, Digestion, Inductively Coupled
Plasma &@%Odn 4036, Q)(b
2) ion, Indiggtivety C qzd Plasma Method®)
i} Beryllium N d%’dWaste E tion, g\g@tlon, Inductively Coupled
2;\ PlasmaAﬁ%Ebod“mb&
‘:5\:0 @@hom lﬁt’ively Coupled Plasma Method®®
5 Cadmium o&%}@ 7 @\Nast@@ctlon Bigestion, Inductively Coupled
(\6,\" o @Q Plasm thod!4IQy"e>
35\ o r\Q &ﬁgestlon, I@wely Coupled Plasma Method®"
6 Chronﬁ@ﬁ X (\Q"Q ggl)maste ction, Digestion, Inductively Coupled
{\QQ N Q@ O)OS:Q\Q Plasmépethod 47
/\Qb R (\ﬁﬁ\ > r\Q 2}&Q|‘gestlon, Inductively Coupled Plasma Method™4
?@o\)-bChromi Iy &Q\Qb f&"‘}? Waste Extraction, Digestion, Inductively Coupled
o,d(\_ Q(‘b N f).&\f\% Plasma Method; Waste Extraction, Colorimetric
bﬁ o\}"@ @% Method; Calculation Method47:#]
°§<\°° > 2) Digestion, Inductively Coupled Plasma Method:
2{\ Alkaline Digestion, Colorimetric Method; Calculation
Method!®674]
Chromium (V1) Alkaline Digestion, Colorimetric Method!®
9 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47)
2) Digestion, Inductively Coupled Plasma Method!®
10 Copper 1) Waste Extraction, Digestion, Inductively Coupled
' Ptasma Method®*7]
2) Digestion, Inductively Couple%ma Method®”?

L=

11 Lead...




dndudl asuafiv a5z
11 Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%47
2) Digestion, Inductively Coupled Plasma Method®"
12 Molybdenum 1) Waste Extraction, Digestion dé&uctively Coupled
Plasma Method!*7) ,\Q)
2) Digestion, |nductive\g\c\aupled Plasma Method®7!
13 Nickel 1) Waste Em(ad@%gestion, Inductively Coupled
| Plasma Meth&g:*
“
2) Diges%@lnductv%y Coupleglelasma Method®7
14 | pH : Eleo;r@‘?etric M 3101 (f/b
15 | Selenium | gy%ste Extgsction, Di%eg\&gr?, Inductively Coupled
A °\~>’ asma d@od“’“’”b/‘\
N
Y |2 [3@@1, Igdu’d@ely Coupled Plasma Method®!
) N -
16 | Silver 215\-'@ ﬁ(&vasti) Exu%&on, Qig&@br\, Inductively Coupled
6\23‘\ 5 %Caasma L@%od“"‘-%‘b&
%(\(\ ] (\(\@ 2) Digastion, | L@t%ely Coupled Plasma Method®"!
17 Thalli Q\ﬂ QQQ N A{'Waste b@ction, Digestion, Inductively Coupled
(_\oQo . Q;ré\ o&\ os >PLasm9&191@(&10&‘*“'7] i
Qgs ; ‘ﬁQ\“ 0{@0 2) p@iﬁon, Inductively Coupled Plasma Method®”]
18 O\S:Nanadiug&(\\ > Qb(\ o) %aste Extraction, Digestion, Inductively Coupled
f {\") 6655 5 %\,@ o r\‘g&\P‘Lasma Method!7]
;sx"' o gg&\ 2) Digestion, Inductively Coupled Plasma Method®”
19 Zinc °~}\\°§} 6§© 1) Waste Extraction, Digestion, Inductively Coupled
oM Plasma Method!47
“
2) Digestion, Inductively Coupled Plasma Method!>™

fil 972U 15 5789015

dudl ansuaiy Bhased
1 Antimony Digestion, Inductively Coupled Plasma Method®!
2 Arsenic Digestion, Inductively Coupled Plasma Method®
3 Barium Digestion, Inductively Coupled Plasma Method™]
4 Beryllium Digestion, Inductively Coupled Plas%thod[m

5 Cadmium...
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P
&

AuR fTuaiy FEhased

5 Cadmium Digestion, inductively Coupled Plasma Method®!

6 Chromium ' Digestion, Inductively Coupled Plasma Method®"

7 Chromium (11} Digestion, inductively Coupled Plasma Method; _
Alkaline Digestion, Colorimetr@ethod; Calculation
Method!®674! ,\Q)q’

8 Chromium (V1) Alkatine Digestion, C 6\¥netric Method!5®

9 |Lead Digestion, Inciucq’@ Coupled Plasma Method®”

10 | Manganese Digestion, In£&ively Coupled Plasma Method®

11 | Nickel Digestioﬁigﬂ\ductive&goupled Rtasma Methiod®®7

12 | Selenium Dig stf&? Inductiely Coup asma Method®"

13 | Silver J Q@estion, Lr\(éively C%&’ed Plasma Method

14 | Vanadium _ 2;\>Digestiog§aductiv oupled Plasma Method®

15 | Zinc X @%\}’ Di@on, Inc%\\qi(\)ély c:ou%gd Plasma n)Aethod[f"”
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d(\%. APH%@VWA, g@a Sta;zdaa Methods for the Examination of Water and

&Qf%o;:ewater. 234 ed, ington, %ﬁs PHA, 2017.

4. United St Environrﬁ%htal Protection Agency. Test Methods for Evaluation Solid
Waste Physical{Chemical Methods. SW-846, 1997.

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

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

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

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

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

10. United States Environmental Protection Agency. Test Me\HQ s for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW—84%N thod 9045Dc,§i)3‘3) :
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WUU NUY/AUDls
Farm NSC/TIS| 2

Tufuseuaudl 22-LB0164
(Certificate No.) ~ 77

Tususeessuuy

{Certificate of Accreditation) (1/

21AgduanINANNTUNTEIIYUYYANMSIATINMINIA WA dEEs
[By Virtue of National Standardization Act B.E. 2551 (2008)) /\\'\

l.a11'1ﬁmsﬂ’mmmmmsmuwamnmmqmamnﬁ\u
(Secretary-General, Thai Industrial Standards Inshtute) (lib

sanluiusesatuillv 6’0&\
(Issues this certificate to) @ &
ay
1%

g o asm oo g o oo e O% ar %(b

o fiinsnaaeuuiem luu Lauﬁm;f@° DU Rl )
(Testing laboratory, Mine Engineeri(; sultant Co L '\b

ﬁaagj@éﬁ °$ /\Cb\

s & ob

%Qmumn“%aamgamﬂmsn VQ@

ficate of rp.’pgdnce o/
m w@mamw o@% onlo Lec{’b@

No. TIs O;o :(2013 (mg@@ 025: 2017))

o aﬁg(\amlﬂ P ; 3 wagp 1vageulazesUfifinisaeuiio

@ k req-.urem
N

S‘d
\6“ :

the compg%&?ﬁ of testing and calibration laborateries)

9]EJli5'1EJauLE]EJﬂﬁ’c)@ﬁa“‘llaU?J’lﬂs%ﬂ'lU‘iU?@d uanslalu QR CODE way www.tisi.go.th

Delad'%o he scheme and scope of the certificate are shown in OR CODE and www tisi.go.th)

ponlv o Juil o NOBAIAL WA, bdod
(Issue date : 2 May B.E. 2565 (2022))

S pn S

(eendi e
F91aVTENMTAINIUNNATFIUNG ﬁmnmcnqmdwﬂﬁu
UfjuRsgnsunu
GUNGIE riE?'tum'iuu*mﬁ'luuaﬂmumqﬁﬁ'l}gmm

NSENTRAAMNTIN d1insnesguNEaiuNgRaIMnNTTN
(Ministry of Industry Thailand, Thal Industrial Standards Institute)
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gazBenavLazveuigluiusesiosufiinis
(Scope of Accreditation for Testing)

YoreaUfumRng U3em Tl 1Budillede peudausud 41in
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
RUBLAVNITSUTOIN
(Accreditation No.)
adun 03 DONLARILATUN 21 F9AY W.A. 2566 f9TuN 17 Hohwnau w.e. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Unti) B.E.2571 (2028))
anunwiesuuinig M a1s Ouwenaaun  Otesna DLF@Q Owaneaniun
(Laboratory status) (Permanent) (Site) (Temporary) A bile) (Multisite)
v\ aa
&NUINTNAEBU S18N15NAABY g) oVRdaU
(Field of Testing) (Parameter) } (l' (Test Method)
A

ANVALNINADY A

(Environment field)

S
1 4 - Heavy Metals oY Stand ethods for the

Q
(Water) e Cadmium (%dfg’:;{\ ré,&d«f” E%\ir'%ﬁation of Water and

0.01 Mg/l 5 mg/ b/g\/astewater, APHA, AWWA,
e Chromigm (Cr) 6@ . ?) WEF, 23 edition, 2017,
ngmg/L t%@/b 6"{\ ‘p@?‘zo B, and part 3030 F
T Ol

~ o.1o¢;é\@t to 5 Mgl N
N
;.;é\ . Iro&?‘e o;"&\ Q{e

Q‘é}o NickeQHN)
\}i} 6%% mg/L to 5 mg/L
(,@@ 2{{9 e Zinc (Zn)
N 0.10 mg/L to 5 mg/L

NIENTNENAMNITUAUNNULNTFIUREN S TTgRaINTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

DONLVAILAIUN 21 FINAU W.A. 2566

atiufl 03 fefuil 17 nouniau w.e. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuniesuuinig M ans Ouwenaoun  Otaesna Owndeun Owaneaniun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
fa
d1U71N1INAEU 1YN1INAFIU %ﬂﬁ@‘U
(Field of Testing) (Parameter) \\% (Test Method)
. \
ANAIINADY b/‘\/\
(Envig[onment field) (b
1.1 (sg) - Total Suspended Solids %{\q" - Standard Methods for the
(Water) (Count.) 5.0 mg/L to 2 000 mg/L, @6: » Examination of Water and
ng | EwastewatAPHA, AVAVA,
L 6@° WEF, ggWedition, 2017,
o og‘o @2 40D
- Total Dissobge Solids 4},@0‘ (bb‘ andard Methods for the
10 mg@& 2 OOO@ > (L Examigation of Water and
2 Q,\&O 5 A0 Wa@water, APHA, AWWA,
\‘jfl\ N @ @gﬁ 239 edition, 2017,
L7 J@ N N
2540 C
QD ~ o{{\ o) Pt
O
Q"’% - Totﬁ&mds d%’d Y @Q\ - Standard Methods for the
;}o é‘m g/LJ@OO m%/}\(\ Examination of Water and
oL :JQQ@ N QS\ Q@ Wastewater, APHA, AWWA,
&, P A WEF, 23 edition, 2017,
< N\ ¢ ) OQQ
oD SRR KN part 2540 B
@ (b @ % o
0;5\ N ‘:}— tal Hz{ghe s - Standard Methods for the
o %‘% ‘K}QQ 1 rqééﬁ o 2 000 mg/L Examination of Water and
. ?SO °$}o (E@%ressed as CaCOs) Wastewater, APHA, AWWA,
N (\ d .
@ 4 WEF, 23 edition, 2017,
part 2340 C O/

NIENTNENAMNITUAUNNULNTFIUREN S TTgRaINTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

DONLVAILAIUN 21 FINAU W.A. 2566

atiufl 03 fefuil 17 nouniau w.e. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuniesuuinig M ans Ouwenaoun  Otaesna Owndeun Owaneaniun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYN1INAEDU %’ﬁmaau
(Field of Testing) (Parameter) (l(Fest Method)
. \\
ANAINAD /\/\
(Environment field) (bb‘
> ‘13’11,38 - Heavy Metals P q, - Standard Methods for the
(Wastewater) e Cadmium (Cd) dg{\ Examination of Water and
0.01 mg/L to 10 mg/ cg@ yVastewat@hyAPHA, AWWA,
e Chromium (Cr) 4§9°WEF gVediion, 2017,
0.01 mg/L t9§1§) mg/L Afb p%@lZO B, and part 3030 F
e Copper (C @ b‘
0.10 mﬁ? to 1(3@5? 5 ) b
. e;:% Pb) A 20 S
oilo 1 mg 10 mgf@ s @Q
o> Q%
f\ Mang &e (Mn) (\‘Q° N
4\\ %’] 7&
oD 040 /L tool o @Q\
Q @Qg
] el ( N|
on}o % o (\Q
@\ o OQQ 0. 01 to 10
S
(\Qb S Zln Y
A QN > &
Q o 22810 mg/g)q@% mg/L
Q S &Y RN
QN D N
J ) 6§ }%
o %‘% Q‘é - Chemi@ﬁﬁbxygen Demand (COD) | - Standard Methods for the
. 6\0 \};} /L to 4 000 me/L Examination of Water and
o@ 2{\% Wastewater, APHA, AWWA,
o WEF, 23" edition, 2017,
part 5220 C

NIENTNENAMNITUAUNNULNTFIUREN S TTgRaINTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

DONLVAILAIUN 21 FINAU W.A. 2566

atiufl 03 fefuil 17 nouniau w.e. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuniesuuinig M ans Ouwenaoun  Otaesna Owndeun Owaneaniun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A
d1U7N1INEU IYNIINPNFIU %lﬁﬂﬂall
(Field of Testing) (Parameter) . (l(rest Method)
)
ANAINAD /\/\\
(Envig[onment field) (bb‘
2. Unde (9) - Total Suspended Solids 2 q, - Standard Methods for the
(Wastewater) (Count.) 5.0 mg/L to 10 000 mgo/)L dg&\ Examination of Water and
Q@ OzAVastewatanyAPHA, AVVA,
A ‘,\><WEF, dition, 2017,
oL “~
29 24 Pafk 2510 D
- Total Dissolv olids < Standard Methods for the
Total Dissol ids X b’:&dthdfh
O\
10 mg/]tg‘g@ 10 oogg(?t > (1(3) Examination of Water and
%’0 o 6’0&\ vvas@ov%ter, APHA, AWWA,
& A’ ¥, 23° ediion, 2017,
. \r@ °€\@ (\Q‘» . fé\@ part 2540 C
3. U1 wazu e 6:35‘— pH ‘}&(\ °’:;&\ 5 @°| - standard Methods for the
Water and Wastewaten) A& | ng))Po 18} 0 %ﬂ (\@ Examination of Water and
R o Q@ (\"9 e Wastewater, APHA, AWWA,
ng OQ\ o oQo QQ rd e
~ R} > Q oDy WEF, 23 edition, 2017,
A LAQN N &
oD | 2D o) N part 4500-H* B
@ @% @ ﬁq\cs
Q AN® AN
SR S
,2% > N D
o N N &
P L
o “

N3ENTNONAMNTTUATNUNINTFIUHER S TIRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)
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5’1863LgEJﬂﬁ’]‘lﬂLLﬁL’?J@U‘liﬁﬂiU%lUiaﬂﬁaﬂﬂﬁﬁaﬂ']i
(Scope of Accreditation for Testing)

atunl 03 ponlifauaTuN 21 FAN w.A. 2566 DYTUN 17 wauniAu w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuniesuuinig M ans Ouwenaoun  Otaesna Owndeun Owaneaniun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
-
AN INAEDY FIUNINAEDY %’ﬁmaau
(Field of Testing) (Parameter) x% est Method)

TN\
AnAnEeL /\/\\

(Environment field) (bb‘
3. U1 waziudy (sie) - Biochemical Oxygen Demand& q, - Standard Methods for the
(Water and Wastewater) (Count.) (BOD) 600 Examination of Water and
o/

2 mg/L to 10 0000 moség@ f@/\/astev;agbAPHA, AWWA,
o&\(\ @; WEF, é) dition, 2017,
dg)d Af” P 510 8 and part 4500-O C
- Chromium J;Lé%/alent 2&% é‘Standard Methods for the
0.10 m%Tgoto 100[@& > (1(3) Examination of Water and
ﬁ}(‘b ~No 20 Wasgsiater, APHA, AWWA,
?Q@ & ¥, 23 edition, 2017,
N\ part 3500-Cr B
- Standard Methods for the

o
d\g‘i\ g@m to:lb@ mg/L z\@ Examination of Water and

é\oqo 9)Joe z\ QZQ(\ Wastewater, APHA, AWWA,
~ § (\ﬁqt\ °£\°Q° ;éf\o WEF, 23 edition, 2017,
05” | e qbq’ o) N part 4500- SO4> E
@ @% o \o@ S’q\ o
NG A
o) cvﬁ 0\}0 -~ N

o N0 S &

SY L

o A~

N3ENTNONAMNTTUATNUNINTFIUHER S TIRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)
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5’1863LgEJﬂﬁ’]‘lﬂLLﬁ::"U'é]‘U‘lhﬂiU%lUiaﬁﬁaﬂﬂﬁﬁaﬂ'ﬁ
(Scope of Accreditation for Testing)

atunl 03 ponlifauaTuN 21 FAN w.A. 2566 DYTUN 17 wauniAu w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuniesuuinig M ans Ouwenaoun  Otaesna Owndeun Owaneaniun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
-
AN INAEDY FNYNTNAEDY Qﬁkwﬂaau
(Field of Testing) (Parameter) xQ) (Test Method)

N\
AnAnEeL /\/\\

(Environment field) b‘
i S

4. fiu - Heavy Metals > V1 - MEC-WI-43 based on
(Soils) e Chromium (Cr) d}t US EPA Method 3050 B

10 mg/kg sample to :}Q@ fﬁ, Revision 241996 and

100 mg/kg samples® @‘19« us ethod 6010 D
* Copper (Cu) ¢, ’e %\%ion 5: 2018

10 mg/K%&\ple to ré’? O/

100 mQékg sam%@@

NGRS

. ND e o&\ )

<

o:% RO
& mg/kgy@%ple to AR

(é 100 samptg@ib f\(&\ »

d}%\\. Zin ) O)OQ d@yq\@
(\;}S‘K\ }é r@mgﬁg i%\?)le to (\(\
o« :)Q oQ® 100 m sampl Q
% o
N\ o) (D {\
ST o
S S S
% & &
2 S
& s

N3ENTNONAMNTTUATNUNINTFIUHER S TIRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)
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