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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : USWw anwfiasugie 91in lasannuilaausBudl Ysemudngi 32253/16045 Sruunudalasansviiuies
Weaffufulseuingii 29536/15091 uay 29537/15092

Address : fhuavvas dunemienth Ymiaunsasid Customer Code  : M670046

Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 27-30 April 2024

Sample Type : vmatuusTEnmeialy (Amblent) Sampling Method : High Volume Air Sampler
Station : Ismgnadaadugunmeiuatumilaus Report No. : M670046-01

(UTM d7P 682614 E, 1761614 N.)

Data Provided by Laboratory

Laboratory Code No. : M670046/1 Received Date  : 2 May 2024
Analytical Date 1 2-12 May 2024 Report Date 1 12 May 2024
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 Novernber 2023 Expiration Date : 27 November 2024
Paramet Sampling Dat Analytical Method Result ) ‘Standard ®
arameter mpling Date nalytica o}
i (mg/m?) (mg/m?)
27-28/04/2024 US.EPA 40 CFR 50, Appendix B 0.025
Total Suspended Particulate (TSP) 28-29/04/2024 US.EPA 40 CFR 50, f_p_pendb(h_@_ | 0025 0.330
29-30/04/2024 US.EPA 40 CFR 50, Appendix B 0.028

Note: ¥ Usemenauznssumsiawandonuisni aduil 24 (ve. 2547) Fes dmununssggammoinwluussenmalaoiily
Ussnalumwfieangun @ 121 aoufitey 104 ¢ Ussnn a Juil 9 Sonan wa, 2547
Total Suspended Particulate (TSP) : fuazpssutiuaseyu iy 24 Fili

Reviewed signatory Approved signatory

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

ANALYSIS REPORT

Data Provided by Custorner

Customer Name

Address
Sampling By
Sample Type
Station

: U3 avfaseghe din TassmsmdiaansBud Ussmudasi 32253/16045 Saunuislasesnsvinviias

@defuifudsemutngf 29536/15091 way 29537/15092

: fwamas Suneuen fardaunsasia Customer Code  : M670046

: Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 27-30 April 2024

- nhuussenniataly (Ambient) Sampling Method : High Volume Air Sampler
s guautumiieddyl (UTM 47P 682582 E, 1762701 N} Report No. : M670046-01

Data Provided by Laboratory

Laboratory Code No. : M670046/2 Received Date  : 2 May 2024
Analytical Date : 2-12 May 2024 Report Date : 12 May 2024
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 28 November 2023 Expiration Date : 27 November 2024
Pararneter Sampling Date Analytical Method Result; Stangard =
{mg/m? {me/m*)
| 27-28/04/2024 | USEPA 40 CFR 50, Appendix B 0.063
Total Suspended Particulate (TSP) 28-29/04/2024 US.EPA 40 CFR 50, Appendix B 0.042 0.330
29-30/04/2024 LS.EPA 40 CFR 50, Appendix B 0.045

Note: ! UsymrAnmiznssunsBawadauuriand aduil 24 (na. 2547) See fmumnmsguaanmenialuussmmelasialy
Uszmellusiofisayuma dy 121 aeufites 104 3 Usema o Suft 9 Aonan wa. 2547
Total Suspended Particulate (TSP) : Juagaauaiuanss wae 24 Flus

Reviewed signatory ADTOVEU SIRNALOTY

Reported results refer to submitted sarmple(s) 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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Data Provided by Customer

Customer Name

uSun Tud 1ISUSIGaSo roUBAIOUR P
MINE ENGINEERING CONSULTANT CQ..LTD.

ANALYSIS REPORT

Wenfufuusemudngd 29536/15091 way 29537/15092

o ar - = o w - T e =l y as 3 -
: Ut avfTegha 91 TessnmindioausBudy Yssmudngi 32253/16045 Sauusislasimsvinilas

Address : MUAYINEY Sunerusnh SuiauaIaisd Customer Code  : M670046

Sempling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27-30 April 2024

Sample Type : AU uasirnisay (Wind Speed) Sampling Method : Anemometer

Station : Tsamenunedaaiugunwsihuatumiionus Report No. : M670046-01

{UTM 47P 682614 F, 1761614 N.)

Data Provided by Laboratory

Laboratory Code No. : M670046/3 Received Date  : 2 May 2024

Analytical Date 1 2-12 May 2024 Report Date : 12 May 2024

Result
Time 27-28 April 2024 28-29 April 2024 29-3¢ April 2024
Wind Speed I Wind Speed e wind Speed ,
(Ve Direction (m/s) Direction (rv/s) Direction

10.00-11.00 N/A N/A 2.0 WSW N/A N/A
11.00-12.00 1.8 NW 2.1 WSW 1.7 WSW
12.00-13.00 1.9 NNW 1.8 W 1.9 W
13.00-14.00 2.2 NNE 22 W 2.3 WSW
14.00-15.00 2.2 N 2.3 WWINWY 2.4 VWNW
15.00-16.00 2.2 NNW 24 WINWY 2.2 W
16.00-17.00 2.4 N 23 W 2.3 W
17.00-18.00 1.9 NW 23 WSW 2.0 WSW
18.00-19.00 14 WNW 1.9 WoW 1.2 SW
19.00-20.00 0.6 SSW 1.1 W 1.2 SW
20.00-21.00 N/A N/A 1.3 SW 1.1 SW
21.00-22.00 0.5 S5W 1.3 SW 1.1 SSW
22.00-23.00 1.0 Sw 1.3 SW 1.2 S5wW
23.00-00.00 2.5 WSW 2.0 WSW 1.6 WSW
00.00-01.00 2.1 WSW 1.9 WSW 1.4 SwW
01.00-02.00 14 SwW 1.4 SSW 1.3 SSwW
02.00-03.00 1.6 Sw 1.2 SW 1.0 SSW
03.00-04.00 1.1 SSw 0.7 S5W 1.1 SSW
04.00-05.00 0.6 S5wW 0.9 SSW 1.2 SSwW
05.00-06.00 N/A N/A 0.9 SSW 1.0 SSW
06.00-07.00 N/A N/A 0.6 S 0.6 SSE
07.00-08.00 0.6 SW i.1 SW 1.1 SW
08.00-09.00 1.2 SW 1.5 SW 1.4 Sw
09.00-10.00 1.7 SW 1.9 WoSW 1.3 WSW

Note: N/A wnedls anaeu Calm) fdrhind: 0.8 m/s

Infer :  #HAnsaueulvgiimuandia ; fianziuandeds

anahayaulng fidszwing 0.4-1.8 m/s
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 1/2

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

MEC-FM-45 Rev.06 03-04-2566
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%\ MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Custorner
Customer Name  : U3¥w amunfiiasegiio 9m TasansimiiaaniBudy Usevmudng? 32253/16045 saunudalassmsiuiion
Wenfufuussymadngd 29536/15001 uay 29537/15092

Address : fuavjavied dnanueath SamiauatarTsd Customer Code  : M670046
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27-30 April 2024
Sample Type : AU Masyianeay (Wind Speed) Sampling Method : Anemometer
Station : Tsmeunasduaisgenmeiuathuwiions Report No. : M670046-01

{UTM 47P 682614 E, 1761614 N.}

Data Provided by Laboratory

Laboratory Code No. : M670046/3 Received Date  : 2 May 2024
Analytical Date 1 2-12 May 2024 Report Date 1 12 May 2024
gmﬁ%mg %MM CORNMENTS:

oo ras

. . =g
DT 4 FERIDE:
; 2 210% !

S fater FOL2024 - 1000
End Data; X04i2024 - 1000

16.2%
i TOTAL COUNT: | ALk WRDE!

A 72hnL £
‘\_. A WM SPEED:
144 mis
COHPANY NAHE:
HODELER:
At SPEED
(miz) T
=110 *
B as0. 1120 120504
] sm-6m
L5 3ee-5DN
[ 1ea-200
B o4p- 1.0
b 8:33%
iscum ‘__"."""' PROJCT BO.-
Reviewed signatory Approved signatory
Reported results refer 1o submitted sampla(s) only. 22

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  : US¥w anmifiasugie $1in TasamsmiioausBudy Ussmudns?i 32253/16045 Sausudelasamsviuuiios
Weniutuusenudngil 29536/15091 war 29537/15092

Address s uaravas dunevuads dminuasaissd Customer Code
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type : suundes (Sound Level) Sampling Method
Station : Ianguadaaiuguameiuatiumilos Report No.

(UTM 47P 682614 E, 1761614 N.)

Data Provided by Laboratory

Laboratory Code No. : M670046/12
Analytical Date 1 2-12 May 2024

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

Received Date
Report Date

: M670046

: 27-30 April 2024

: Sound Level Meter
: M670046-01

: 2 May 2024
: 12 May 2024

Model of Traceability : ST120C0669E
Calibrated Date : 7 July 2023
Certificate No : 20230323139

Reviewed signatory

{2500

Note: ¥ Ussmidrnienssunisdanassuuviannd atud 15 (vij?{
g

Equivalent Sound Pressure Level (dB(A))
Time 27-28 April 2024 28-29 April 2024 29-30 April 2024

Leq 24 hrs. Lmax Leqg 24 hrs, Lmax Leq 24 hrs, Lmax
10.00-11.00 54.5 83.3 525 773 510 700
11.00-12.00 52.3 70.9 50.3 67.2 53.3 75.3
12.00-13.00 51.7 74.0 50.5 71.4 529 75.6
13.00-14.00 52.1 81.8 50.2 66.9 54.3 78.2
14.00-15.00 52.8 76.8 50.8 66.4 52.8 74.0
15.00-16.00 514 81.0 50.5 65.9 52.2 79.6
16.00-17.00 45.2 67.0 51.7 67.2 52.0 714
17.00-18.00 47.9 76.2 534 74.8 556 88.9
18.00-19.00 48.6 734 53.0 73.4 60.8 g7.1
19.00-20.00 38.3 63.1 53.1 63.0 58.5 90.6
20.00-21.00 415 67.1 51.7 56.3 52.2 59.1
21.00-22.00 38.2 60.9 52.7 69.8 52.1 65.9
22.00-23.00 45.3 63.1 520 58.3 526 55.6
23.00-00.00 41.7 61.1 529 68.6 53.0 62.6
00.00-01.00 529 54.8 527 66.3 53.1 59.1
01.00-02.00 52.8 62.5 52.7 54.2 53.0 55.3
02.00-03.00 529 62.6 52.5 58.% 531 66.4
03.00-04.00 532 884 52.8 69.7 53.0 55.5
04.00-05.00 40.9 62.9 52.7 58.1 52.6 581
05.00-06.00 53.4 80.9 54.2 70.9 53.7 69.1
06.00-07.00 48.9 724 54.0 69.5 54.3 70.2
07.00-08.00 50.7 7.1 54.8 78.6 54.6 68.0
08.00-09.00 48.0 69.7 54.9 707 551 722
09.00-10.00 54.1 74.9 54.7 826 54.0 74.6

Average 24 hrs, 50.8 - 52.8 - 54.4 -
Maxirnum - 88.4 otho o~ - 82.6 - 90.6
Standard” 70.0 189" | 900 1150 70.0 1150
\lgﬂ\,\ 1 ‘_}fjgﬁf;‘nlqyé\'mﬁmemﬁbﬂqI

Approved signatory

Reported results refer to submitted samplels) only.

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

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

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : U3eh anmfaswgio 91T IesamswilloausBudy ysemudnsil 32253/16045 sauunuislassnisviumiia
Weatuuussmuding?l 29536/15091 uay 29537/15092

Address : duajavias Sunovuealy Swlaunsaissd Customer Code  : M670046
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27-30 April 2024
Sample Type : 5¥AULen (Sound Level) Sampling Method : Sound Level Meter
Station : ‘qu‘nuﬁ'mmﬁaﬂmi (UTM 47P 682582 E, 1762701 N.) Report No. : M670046-01
Data Provided by Laboratory
Laboratory Code No. : M670046/13 Received Date  : 2 May 2024
Analytical Date : 2-12 May 2024 Report Date : 12 May 2024
Model of Equipment : Scarlet Tech/ST-120 Maodel of Traceability : ST120C06693F
Reference of level (dB{A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : $3.96 dB/114.00 dB Certificate No : 20230323J139
Equivalent Sound Pressure Level (dB{A))
Time 27-28 April 2024 28-29 April 2024 29-30 April 2024
Leq 24 brs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 61.3 86.3 64.1 83.8 58.3 824
11.00-12.00 57.1 80.3 56.6 815 59.0 854
12.00-13.00 57.0 82.5 56.2 75.5 55.9 74.8
13.00-14.00 535 719 54.4 gid 58.4 834
14.00-15.00 53.0 713 55.2 g81.2 53.4 73.2
15.00-16.00 53.9 76.4 559 76.4 556 75.3
16.00-17.00 56.8 78.6 56.7 82.2 54.8 77.4
17.00-18.00 56.9 33.6 58.3 813 55.9 76.9
18.00-19.00 52.9 760 51.9 725 52.2 76.6
19.00-20.00 53.7 75.9 52.6 76.7 53.1 78.3
20.00-21.00 49.5 70.0 52.5 78.1 52.3 78.5
21.00-22.00 50.4 70.8 50.7 731 434 70.6
22.00-23.00 52.4 771 51.3 72.5 49.3 70.8
23.00-00.00 a7.7 72.8 533 77.2 51.9 771
00.00-01.00 435 704 48.0 67.8 48.9 78.4
01.00-02.00 47.7 72.4 48.5 72.0 453 64.1
02.00-03.00 47.6 63.7 48.7 73.5 46.0 67.1
03.00-04.00 474 65.2 48.3 69.0 48.4 72.0
04.00-05.00 61.1 %0.9 60.2 92.0 529 77.2
05.00-06.00 53.9 76.1 55.9 74.2 56.7 79.5
06.00-07.00 58.5 86.9 62.9 87.0 59.1 83.1
07.00-08.00 03.1 85.8 65.2 §2.2 56.5 77.4
08.00-09.00 65.2 81.9 62.6 80.6 55.2 82.7
09.00-10.00 61.6 83.7 54.1 69.7 59.4 73.5
Average 24 hrs. 57.7 - 58.2 - 5.2 =
Maxirnum - 90.9 - 92.0 - 85.4
Standard”’ 70.0 11506 _|[——70.0 115.0 70.0 115.0
Note: " UssmAmauznssunisfawindeuwionid atufl 15 (w.ﬂ@%ﬁ?ﬁﬁo "‘\njﬁigwuizﬁusﬁaa‘[ﬂﬂﬁ’ﬂﬂ
/s o ) o
.
Keviewed sighatory 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  : U3tM agugfiasugia $1Am TasaninuilowsBudy Yssyudasii 32253/16045 Sammsuislasenisviiuiios
Wendufuuseyudngdl 29536/15091 way 29537/15092

Address : fiavivas dunevue’y JmiauATaITIA Customer Code  : M670046

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27 April 2024
Sample Type : AYIAULEN (Opacity) Sampling Method : Smoke Opacity Meter
Station V5o 1 Report No. : M670046-01

Data Provided by Laboratory

Laboratory Code Na. : M670046/4 - M66046/7 Received Date  : 2 May 2024
Analytical Date 1 2-12 May 2024 Report Date 112 May 2024
Laboratory Area System Opacity ( % ) Average | Standard”
Cade No, monitoring ControlDust | 1 | 2 |3 | 4| 5|6 |7 |8 |9 10| (%) (%)
M&T0046/4 usani - 0010000 |00 |00 |00 (00|00 ]|00] 00 0.00 20
VIURSLNTY
M670046/5 . - 00|1060(00|00|00|00(00|00|00|00 0.00 20
ARTUIA
M670046/6 | UTHIMAYWIY = 00|100|00(00|00]|00(00]00]|00]|00 0.00 20
yinaans
M6T0046/7 o o - 00| 00|00 |00|00 (00|00 |00|00]00 0.00 20
EaNUS AL
Note : "Ussmanssnmiivermand imalulafuasannden senmmerulungs 55 twiwr:xﬁwﬁmiy"ﬁduﬁ%mmﬁﬂmqmmwﬁ'a WINGDURVIAT R

| o . . ] o - .
.. 2535 B3 Mmuanasgiunlvarmylasaduazess amisilid ua doediu Ysemaluswfisniyiune) wdu 114 moudl 6
aviufl 21 unsiAu 2540
4 i © & W
* l5audaudf 1 1vini9aaouud

Reviewed sienatory Approved signatory

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

ANALYSIS REPORT

Data Provided by Custormner
Customer Name  : U39w anuiiaswghia 910 Tassnsmiloawstudy Ussyulng® 32253/16045 Tawsudislasanisiuvilos
ienfutuUsenudng®l 29536/15091 uay 29537/15092

Address : uayines swnevuaads Savdeuasaissd Customer Code  : M670046
Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 27 April 2024
Sample Type : AUPULEI (Opacity) Sampling Method : Smoke Opacity Meter
Station : Tsusauss 2 Report No. : M670046-01
Data Provided by Laboratory
Laboratory Code No. : M6T0046/8 — M66086/11 Received Date  : 2 May 2024
Analytical Date : 2-12 May 2024 Report Date 112 May 2024
Laboratory Area System Opacity ( % ) Average | Standard?
Code No. monitoring | ControlDust | 1 | 2 | 3 | 4 | 5| 6 | 7| 8| 9 |10 (%) {%)
ME70046/8 usahala - 00|00|00L|00|0OD |00 00|00O]|00]0CO 0.00 20
USLIABLNT
M&70046/9 o - cO0|00(00|00|00O|0Q0|0CO|0DO|00]|CO 0.00 20
APYLIA
M670046/10 | UTieEemnu - 00|00|00|00(00|00|00|00)|00)00 0.00 20
usuay
M6 70046/11 .- - 00|CO|0C|0CO[00|00|00(|00]00]|00 0,00 20
AW UANREN

Note : ”ﬂ‘ivn'mni”mummmam mAluladuardaadon sonmwnulunan 55 u.mws.;swumrgmauamm.;mmmumwaq WIRH s IR
W.A. 2535 s fvyauasguaIvanMUdesduayees vinlsslyd ua desiiu Usenialusiefieanuiunw wdu 114 aowfi 6 9
a2Jufl 21 unseu 2540
* Tssudausit 2 t1gm uasegaewindaniig

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only, 2/2
Bo not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE EMGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

: UV duiiasegia dnie IasantsniiowsBudh Ysewdngdl 32253/16045 sausuddlasensvimiios

Wetutuusevudngfl 29536/15091 nag 29537/15092

Address : uavianes Sunavuaaiy Sauiauasanisd Customer Code  : M670046
Sampling By : 5ampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27 April 2024
Sample Type : aiduaniiou (Vibration) Sampling Method : Vibration Recorder
Station : thumilewiudaillndvian Report No. : M670046-01
(UTM 47P 682578 E, 1761531 N.}
Data Provided by Laboratory
Laboratory Code No. : M670046/14 Received Date  : 2 May 2024
Analytical Date : 2-12 May 2024 Report Date 112 May 2024
Parameter Result
TRANSVERSE VERTICAL LONGITUDINA
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130
Peak Disptacement (mm) 0.000 0.000 0.000
Peak Sound Pressure Level ; pa.(L} <0.500
Standard®
Peak Particle Velocity {(mm/sec) - . ¥
Peak Displacernent {mm) - - -

Note :

w - ) v ) 2 w y - S
N U?zﬂ’lﬂn?zﬂ‘i'l\?“iwﬂqﬂﬁﬁfiuﬂqﬁuﬁgaﬁuﬁ)ﬂﬁaﬂ bieM ﬂ']“um']ﬂ7§"|uﬂwﬂ}ﬁzﬁutﬁENLLﬁzﬁg1uﬁuaﬁl“au%’]ﬂn15ﬁ1l“ﬂ9\1ﬁu

- a ' =l = Y]
ﬂwuﬂmwnwmmnm Y 122 souhi 125 3 asiui 29 Sunnu 2548

N/A wineds Frequency < 1 Hz, Velocity <0.130 mm/sec was Displacement < ¢ mrm

nassdamiles 16.40 .

Reviewed signatory Approveda signatory

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

ANALYSIS REPORT

Data Provided by Customer

Customer Name

FeafuiuUseudRTR 29536/15091 war 29537/15092

: U amedlasegha Saim TasansmileausBud Usevudnghi 32253/16045 Tamemdslasinisimiios

Addiress : fuaviaveas dunevualy fmiaunsaissd Customer Code  : M670046
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27 April 2024
Sample Type : e uduaniou (Vibration) Sampling Method : Vibration Recorder
Station : Ismenadaaiugunminatnumiiaas Report No. : M670046-01
(UTM a7P 682614 E, 1761614 M)
Data Provided by Laboratory
Laboratory Code No. : M6T0046/15 Received Date  : 2 May 2024
Analytical Date 1 2-12 May 2024 Report Date : 12 May 2024
Result
Parameter
TRANSVERSE VERTICAL LONGITUDINAL

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

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

Peak Displacement (mm) 0.000 0.000 0.000

Peak Sound Pressure Level ; pa{l) <0.500

Standard”

Peak Particle Velocity (mm/sec) =

Peak Displacement {mm) -

Note :

FRufluseiaamgunen @ 122 aoufl 125 1 arkuil 29 Sinew 2548

N/A wanedia Frequency < 1 Hz, Velocity <0.130 mm/sec uat Displacement < 0 mm
nasnlamiiog 16.40 u.

Reviewed sighatory

ar . a o - 4 . @ - .
" Usgmensensaminenssssivduaviaadon o1 dmuanmagiumuasssdudosazauiuduiiouramainviiesiiu

Approved signatory

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

2/3


ACER
Rectangle

ACER
Rectangle

ACER
Rectangle


Data Provided by Customer

udun Tud ISuBItese pouBalaur Tyia
MINE ENGINEERING CONSULTANT GO..LTD.

ANALYSIS REPORT

o o a e - [T o ot ' ar a
Customer Name  : U3t awoiswgia 91ie TasansimiloansBudy Ussynulingdl 32253/16045 sausruilasanmsiuniios

Wenufuuseutng? 20526/15091 way 29537/15092

Address : fuajavas Sunanusel Ywlouasaissd Custormer Code  : M670046
Sampling By : Sampling Tearn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27 April 2024
Sample Type : A duasifiou (Vibration) Sampling Method : Vibration Recorder
Station 3 'qmuﬁ'mmﬁaﬂmi (UTM 47P 682582 E, 1762701 N.} Report No. : M670046-01
Data Provided by Laboratory
Laboratory Code No. : M670046/16 Received Date ;2 May 2024
Analytical Date 1 2-12 May 2024 Report Date : 12 May 2024
Parameter Result
TRANSVERSE VERTICAL LONGITUDINAL

Frequency {Hz) N/A N/A N/A

Peak Particle Velocity (mm/sec) <(.130 <0.130 <(.130

Peak Displacement (rmm) 0.000 0.000 0.000

Peak Sound Pressure Level ; pa{l) <0.500

Standard®

Peak Particle Velocity (mm/sec) - 5 -

Peak Displacement (mm) - - -
Note: U dssmansswsimineinsessusmuasiundon Foe dmunsnasgumuaersiudesasamuduasiounnmainiiosiu

Afunflus i 18 122 meudl 125 ¢ asfufl 29 funew 2508

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

vanseiinmiiod 16.40 .

Reviewed sighatory

Reported results refer to submitted samplels) only.

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

MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CQ.LTD.

ANALYSIS
| N.SC-TlSI-TIS 17025 R E P O RT

Testing 0623

Data Provided by Customer
Customer Name  : u3%% awydieswgia 91de lasinmwmiiowidudy Ussnudngii 32253/16045 Samauialasansvinnile
Weafutuussmudngil 29536715091 way 29537/15092

Address : uaviives unevuests Salaumsaissd Customer Code  : M670046
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 30 April 2024
Sample Type :th (Water) Sampling Method : Grab Sampling
Station : ﬁﬁﬁuﬁnmﬁ;u wileai Report No. : M670046-01

(LUTM 47P 682890 E, 1761639 N.)

Data Provided by Laboratory

Laboratory Code No. : M670046/17 Received Date  : 2 May 2024
Sample Appearance - 1a inznouthmna lufindu Analytical Date  : 2-12 May 2024
Report Date 112 May 2024
Parameters Units Analytical Methods Y Results Standard ?
pH @ 25 °C : Electrometric Method (4500-H* B) 7.9 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 2,436 -
Total Hardness meg/L as CaC0Os | EDTA Titrimetric Method (2340 C) 1,576 -
Turbidity* NTU Nephelometric Method (2130 B) <10 -
Sulfate me/L Turbidimetric Method (4500- SO,* E} 1,268.6 -
Digestion, Inductively Coupled Plasma
Total Iron me/L <0.01 -
Method (3030 £, 3120 B}

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

2 YsrmAnnunsTMsasnndountayia aduil 8 (WAL, 2537) senmuanlunserdydRdusuiasinmannmisnndouuiand
W.A.2535 o3 fmunmsgunmnmiiluudnifiy Sufluneianyune w111 aeuil 16 € as¥ufl 24 quaiug 2537
(Usziaviil 3)

* smavaaoviiaguanveusiamsuses ISONEC 17025 vavianfulinimeany

Reviewed signatory Approved signatory

Reported resuits refer to submitted samplels) only. 1/5
Do not copy partial of this analysis repont without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS

REPORT

Data Provided by Customer

Customer Name  : U3t asfasughio 1 TassmsiviloausBusi Jsenmudngd 32253/16045 Suuaudtlassmsinilos
Wieatufuusevnuldngf 29536/15091 waw 29537/15092

Address : fuaviines Snaviueath fardauasanssA Customer Code  : M670046
Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date ;30 April 2024
Sample Type : '13”! {Water) Sampling Method : Grab Sampling
Station sthnfuuinamasafiouteuriniuilasims Report No. : M670046-01
{UTM 47P 682568 E, 1763571 N.}
Data Provided by Laboratory
Laboratory Code No. : M670046/18 Received Date  : 2 May 2024
Sample Appearance : - Analytical Date -
Reportt Date : 12 May 2024
Parameters Units Analytical Methods ¥ Results Standard 2
pH @ 25 °C - Electrometric Method (4500-H* B) s 5090
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) i -
Total Dissolved Solids meg/L Dried at 180 “C {2540 O) b -
Total Hardness mg/L as CaCC; | EDTA Titdmetric Method {2340 C) ik -
Turbidity* NTU Nephelometric Method {2130 B) S -
Sulfate me/L Turbidimetric Method (4500- SO4* E) e #
Digestion, Inductively Coupled Plasma
Total Iron me/L = "
Method (3030 F, 3120 B)

Note: " Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017. _
? dssmmmmznasumsiiuandouuion® adufl 8 (e 2537) sonmmarnilunssneiydRdadSuuasinnguamduaadenviei
1.6.2535 1389 fiviunuasg v luindaihfiiu Flaflusefermgune @ 111 aeudl 16 1 aciudl 24 puaiug 2537

(Ussrmil 3)

lé‘ ) " ar k3 o Ay
* TIENMINASOULBLUINTAUTIENITSUTE ISOAEC 17025 yaevailfjiRnanadey

= Ljgnansafiuinedsld insindausi

Reviewed signatory

Reported results refer to submitted sample(s) only.

Approved signatory

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

MEC-FM-d5 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

NSC-TISKTIS 17025

Testing 0623

ANALYSIS

REPORT

Data Provided by Customer

Customer Name : U3t av1dsugha $1im TaseniswiteusBudh Ussimuingdl 32253/16045 Sauanialasantsiiilos
wenfutuisenudngil 29536/15091 way 29537/15092

Address : uavives dnawusat Jmiauasainsd Customer Code  : M670046
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 30 April 2024
Sample Type 1 (Water} Sampling Method : Grab Sampling
Station :hiiwsnusasufisumdsiuiuilasins Report No. : M670046-01
(UTM 47P 684850 E, 1760406 N.)
Data Provided by Laboratory
Laboratory Code No. : M670046/19 Received Date  : 2 May 2024
Sample Appearance : - Analytical Date  :-
Report Date : 12 May 2024
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H* B) xk 5,0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D} £ #
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) ** -
Total Hardness me/L as CaCCs | EDTA Titrimetric Method (2340 C) ** =
Turbidity* NTU Nephelometric Method (2130 B} i -
Sulfate me/L Turbidimetric Method (4500- SO,> E) . -
Digestion, Inductively Coupled Plasma
Total Iron me/L . =
Method (3030 F, 3120 B)

Note: " Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017,
2 U‘:.mﬁﬂrumsmmsﬁatnmaeuummm mnm 8 (n.,. 2537) aanmumm’luwwswuagcumiat.ﬂ%mmwnmﬂmn’me’tm‘maammww
W.A.2535 I.'SEN mvaummmmuﬂmmwm'lmmmmﬁuﬂu ﬂwuw“i.u‘i']‘ﬁﬂili}'lut‘tiﬂﬂ"l Lﬁu 111 nau'n 16 4 m’mm 24 ﬂuﬂ’tﬂuﬁ 2537

(WUszhrwii 3)

* 'mmﬁmaawaauaﬂwautnam‘ﬁmm ISOAEC 17025 woswesfidn1svmdoy

» Lajgnnsaiiudi i}&l'}\ﬂﬂ maamnm Wi

Reviewed signatory

Reported results refer to submitted sample(s) only.

Approved signatory

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

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
: U3 anyidlasegia 91 Tassmawmiioswsudy Ussvudngd 32253/16045 Sauuaudslassnsvimiios
wefutusynulinei 29536/15091 was 29537/15092

Customer Name

Address : vaviivies Sunevueadn Smiauasanssd Customer Code  : M670046
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 30 April 2024
Sample Type : U1 (Water) Sampling Method : Grab Sampling
Station s madaniiens Report No. : M670046-01
{UTM 47P 682614 E, 1761619 N.)
Data Provided by Laboratory
Laboratory Code No, : M670046/20 Received Date  : 2 May 2024
Sample Appearance : 1 fpznau lsifindu Analytical Date  : 2-12 May 2024
Report Date 112 May 2024
Standard ?
Parameters Units Analytical Methods Results | Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H* B) 8.0 1.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C {2540 D) <50 = -
Not more
Total Dissolved Solid L Ori °C {2540 1,844 1,200
otal Dissolved Solids me/ ried at 180 °C { Q 84 than 660
Not
Total Hardness meg/L as CaC0; | EDTA Titrimetric Method (2340 C) 1,285 ot more 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <10 5 20
Not more
Sulf, L Turbidi i hod (4500- $04* E 1,251.9 250
ulfate me/| urbidimetric Method { 4 E} than 200
Digastion, | ivel P Not
Total ron o/l igestion, Inductively Coupled Plasma 0.01 ot more 10
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 YsemAnssvaminensessunduasduanden 5aq sumvdninusiuaznasmslunidnmsdmiunmstosfusuasisagiuas
w : Y = - - . = =

miﬁaqﬂulum?gqﬁattaﬁaautﬂuww w1, 2551 Afeilusefiaauunun Hn 125 soufiiae 85 3 asufl 21 wgwmay 2551

* swmImaasuiiaguanueutinansfuses ISOAEC 17025 vesewjimsvmaasy

Reviewed signatory

Approved signatory

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

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Data Provided by Customer

Customer Name

ifenfuiudsznudng? 29536/1509 way 29537/15092

: VT anpRiasegha 91n lasamamilioausBusl Ussyudnsfi 32253/16045 samuruislassnisviimiios

Address : duavjavas drnavusath dwinuaTanssa Customer Code  : M670046
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 30 April 2024
Sample Type 1 (Water) Sampling Method : Grab Sampling
Station s ydszUreatumiiesdn Report No. : M670046-01
(UTM 47P 682526 E, 1764010 N.)
Data Provided by Laboratory
LLaboratory Code No. : M6T0046/21 Received Date ;2 May 2024
Sample Appearance : 1d fingnew Lifindu Analytical Date  : 2-12 May 2024
Report Date 112 May 2024
Standard
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H* B) 7.7 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C {2540 D) <5.0 = -
Not
Total Dissotved Solids mg/L Dried at 180 °C (2540 ) 2314 SRCE 1,200
than 600
Not more
Total Hardness mg/L as CaClj | EDTA Titrimetric Method (2340 C) 1,626 than 300 500
Turbidity* NTU Nephelometric Method {2130 B) <10 5 20
Not more
Sulfat idimetric Method (4500- 5044 E 1,476.2 250
ulfate meg/L Furbidimetric od ( 4~ E) than 200
Digestion, Inductively Coupled Plasma Not maore
Total | L 0.01 1,
otat fron ™/ Method (3030 F, 3120 8) than 0.5 ¢
Note: ¥ Standard Methods for the Exarination of Water and Wastewater. 23" ed, APHA, AWWA, WEF, 2017,

2 ‘lJ‘i%ﬂn‘lﬂﬂi‘"l"l'ﬂﬂ‘l"l'i‘l'if.l'lﬂiﬁﬁl.l‘ﬁ’lﬁuﬁ«a\?u’)ﬂﬁi)ll L‘i'é‘]\‘l fl'l“r'l'lJFl‘VTaﬂLﬂCI.Iﬂuﬂ"&l'm‘iﬂ‘l'ﬂﬂ\"l'N')’U'lﬂ‘l'iﬁ"lﬁ'ﬂ.lI"I"I'ﬁ‘ljﬂ\‘lﬂﬂﬂ'i‘l‘lﬂﬁ'ﬁﬂ.IQ'ﬂLLﬁu
n’n‘:ﬂmnu'luwaaﬁamﬁaamﬂuﬁv #.A. 2551 mwmﬂu'mnamuwﬂm Ly 125 pauing 85 3 amm 21 wwniny 2551
£ Tlun'ls'nnaauuaguanmaumunﬁ%’mm 1SO/IEC 17025 ﬂﬂﬂ“aﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂ@ﬂ

NEYICVWOU ikl iaty

Approved signatory

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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CALIBRATION LABORATORY CO.LTD. & A,ﬁm

’
/e

K% A

AUS) Waijonsl Acerochiiion Board

Ty
.5[//"'_"‘\\ ACCREDITED
— EEEEE
“hyj TR CALIBRATION AND
C Lc HIR DIMENSIONAL MEASUREMENT

Accredited ACDM-2814

ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LABO02]
CLID. NO. : 362101622
JOB CONTROL NO. : 230712075999
CUSTOMER : 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

@clecalibration
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CALIBRATION LABORATORY Co.,LTD. ﬁ\\g//m A,jm

B P
REPORT OF CALIBRATION
FOR

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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CALIBRATION LABORATORY CO.LTD. <& AN?AB

ANS/ Mational Accreditation Board

-,
)

S
ety TN

?//”’/—-—-\\'_H"‘\ ACCREDITED
7 — EE A
“hyj | e CALIBRATION AND
c Lc Hiv DIMENSIONAL MEASUREMENT
ACOM-2814

Accredited
ISO/IEC 17025

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

CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)
10.0000 10.0000 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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CALIBRATION LABORATORY CO.,LTD. %%/m A,,im

P e ) ACCREDITED
| AN ——mmm.——
-
L ’u(,‘h il ‘\\\\\‘ CALIBRATION AND

DIMENSIONAL MEASUREMENT

Accredited ACDM-2814

ISO/IEC 17025

CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4
[]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0000 50.0000 0.0001

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

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

### End of Certificate ###

Certificate No. Q23075999
F3-011-04/01-12 page 4 of 4
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NAC Accredited colibration laboratory {, //-A\:‘:‘
JIRANATEL ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 “hrrd N
NSC-TISI-TIS 17025
AT T NSC-TISI -TIS 17025

Flow measurement labhoratory
Calibration services department.

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

Certificate No. : COF-017-66

MEASUREMENT ITEM : Top Load Orifice Calibrotion procedure:

MANUFACTURER - TISCH The Orifice gas flow device was calibrated against

MODEL/TYPE : TE-5025A Stondard Rotary Displacement Meter (Roots

10 NUMBER . was used as a calibration guideline,

CONDITION AS-RECEIVED : Used item Traceability:

CUSTOMER -Mine Fneineerine Conaitant Co.. | rd. This certificate provides a traceability of the
measurement to recognized the national
standards, and to realization of the Internationol
systern of units {SI) through the NIMT {(Nationol
Metrology institute of Thailand) via Certificate

RECEIVED DATE D17 OV LUZD number: MW-0063-23.

MEASUREMENT DATE : 24 Nov 2023

ISSUE DATE : 28 Nov 2023 Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a

ENVIRONMENTAL CONDITIONS: coverage factor k=2, Which for a normal

Ambient condition in the laboratory are as follow: distribution correspands to a coverage probability

Temperature .93.0+3.0 c of approxfmatef;t 959§ The stundard‘ uncertainty

Relative Humidity EEf ¢ TED o4RH has been determined in accordance with the GUM

A== N ‘Evaluation of measurement doto - Guide to the

Atmospheric Pressure ;1010 £ 10 hPa expression of uncertointy in measurement’

CALIBRATION CONDITION:

: 24 hours at ambient conditions.
: The average values during measurement are 24.6 °C and 60.8 %RH.

Preconditioning
Measurement Condition

NOTED: The certificate Is valid only ta the item calibrated on date and place of calibration,

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

AC

'_ ITRAMATEL ASSOCIATES OO, LTH,

Calibrated by:

Approved signatory: ...

Calibration Department Manager

e e
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 airwas used as a
medium in the system. The standard conditicns are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressire respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature | Temperature aAp_meter Ap_Orifice Standard Flow [¢:]
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 1312 0.650
2 1.004 759.879 24.57 24.01 61.424 3.472 1.864 0.926
3 1119 759.882 24.31 23.73 43,189 4.553 2.136 1.060
4 1.168 759.943 24.01 23.46 31,071 5.141 2.271 1.126
5 1.424 759.971 24.06 23.55 30.843 7.706 2.780 1373

Slope (m): 2.02970

Intercept (b): -0.01132

Correfation coefficient (+): 0.99980

Uncertainty {i—2): 0015  m’/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [04)
Plate [Pa) [Tal [Tm] ¥
w’/min mmHg *’c °c mmHg inH0 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 1119 759.882 24.31 23,73 43.189 4,553 1.335 1.057
4 1,168 759.943 24,01 23.46 31071 5.141 1.418 1.122
5 1424 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 (% = 2); 0.015  m’/min

***gnd of Certificate of Calibration***

ot

*

- NAC
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SCARLET| TECH

Certificate of Calibration
WL-21 Wireless Anemometer

Scarlet Tech Ltd. hrerby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, test and inspected following the standard calibration procedure (st-wi-2T) and is
within manufacture’s specification at the time when the calibration is don

Client: Envir Service Co., Ltd.
Serial: 2304DRO0D0OT
Calibration Date: 2023/11/12
Calibration Expiry Date: 2024/11/11

The Result of Calibration

Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) Value (m/s)
1.0 1.0 0.0 0.9-1. Pass
19 .9 0.0 1.8-2.] Pass
4.9 5.0 ].] 4.7-5. Pass
7.0 1.1 ).] 6.0-8.( Pass
10.0 101 ), 9.5-10.5 Pass
19.6 19.9 0.2 19.0-21.0 Pass
Wind Direction
Measured Value Actual Deviation Tolerance Result
(m/s} Value (m/s)
48° 47° 1 42-48 Pass
135° 135%° 0 132-138 Pass
226° 275° 1 222-228 Pass
318° 314° 0 312-318 Pass
3 0° 1 357-3 Pass
Inspection Room | Actual Value Deviation Tolerance Resuit
Temp
22.2°C 22.5 0.3 21.5-23.5 Pass
Atmospheric Actual Yalue Deviation Tolerance Result
Pressure
Inspection
1007 1005 2 1001-101% Pass

Environment Conditions:
Air temperatwre._ 22  °C
Relative humidity: 25 %
Static pressure:___1022  kPa

Performed by: __
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Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20230323J139
Name of Product Sound Calibrator
Type ST-120
Serial Number ST120C0662E
Specification Class 1
Date 2023/07/07
Testedby
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: ULE740

Calibration Date: SEP 27 2013
Calibration Reference Equipment: 714)7402

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 thatis
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 thot 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 o known standard.

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

Calibrated By:

2 Instantel’ :0sicgeet orive, ottaws, ontario, k2K 343, (613) 592-4642

@
[

022 Xmark Corporation. |nstantel 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 ecm) (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
Microphone Stand Assembly Part No. 720A6001

Tools and Materials Required

+ Microphone Stand Assembly, Part No. 72046001,

« Optional Microphone Stand Assembly Extension Section, Part No. 400-720020-000,
for extended length installations.

+ Optional Geophone Spike, 3” (75 mm), Part No. 1100241, for short length installations.

» Rubber mallet, as required.

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

1 Section with optional Ground Spike - Part No. 1100241 . 4
2 Assembled Sections 8

Installation

L 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 Seclions: Microphone Stand Assembly - Part No. 720A6001

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

e

Q80-720006-000 Rev 01 - Product Specitcations 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
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.

9BO-720008-000 Rev 01 - Product Speciications are Subjaet bo Change

[~
Z Instantel |
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%) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number : SPR23010174-3 Page: 1 of 4

Customer - MINE ENGINEERING CONSULTANT COMPANY LIMITED

Equipment Name ¢ Vibration Manitors
Manufacturer : Instantel

Model  N/A

Serial Number : UM14539

ID. Number 1 VM-NO-8

Environmental Conditions

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

Method of Calibration

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

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

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

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

Calibrated by :- Approved by

Calibration Officer

Authorized Signatory

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

e |
S
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[ C x x
alibration Report
Certificate Number : SPR23010174-3 Page :2 of 4
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
| ICF Accelerometer 353804 LW231756 45841 13 Nov 2022
Traceability

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

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0


ACER
Rectangle


ty METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

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

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

Geophane P/N 721A3301 Functional Performance Test

Function STD Reading UUC. Reading Error Uncm(eit)ainty
Velocity (mm/s) 5.004 4.991 -0.018 0.059
Frequency Response Perfarmance Test @ 5mm/s Unit : m/s®
Frequency Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
10.0 5.010 4,988 -0.022 0.058
20.0 5.008 4.986 -0.022 0.058
50.0 5.007 4.990 -0.017 0.058
80.0 5.005 4.987 -0.018 0.058
100.0 5.005 4.989 -0.016 0.058
160.0 5.003 4.992 -0.011 0.058
200.0 5.005 4,990 -0.015 0.058
500.0 | 5.007 4.991 -0.0186 0.058

SP-FM-04-15 REV.Q
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| 5 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

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

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

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

(Hz) ()
180.0 0.501 0.495 —-0.0086 0.0060
160.0 1.000 0.882 -0.008 0.012
160.0 1.502 1.490 -0.012 0.017
160.0 2.000 1.985 -0.015 0.023
160.0 3.001 2.981 -0.020 0.035
160.0 5.002 4.978 -0.026 0.058
160.0 8.997 9.970 =[S 0.12

Note:

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

This Certificate is not certified for any cammercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence aporoximately 95%

— End of Certificate -

SP-FM-04-15 REV.0
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Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM21810
Calibration Date: ~ 'JUL 10 2023

Calibration Reference Equipment: 714)7402

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 Natlonal 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 g 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:

” .
é’ |I'IStaI‘ItEI 309 Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642
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> Amark Corporation. Instantel and Instantel logo are trademarks of Xmark Corparation or ite affiliatee 7140C901 e 34
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CALIBRATION LABORATORY CO.LTD. & A,ﬁm
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AUS) Waijonsl Acerochiiion Board

'*;/”"_/—-—-\\_“"‘\ ACCREDITED
2, —— e
C Lc /{%"f”l“\\‘\\ D1MEN%?$LBAHLAEE:STJZ?EMENT
Accredited PReats
ISO/IEC 17025
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281 MEC-LABO1]
CLID. NO. : 362101621
JOB CONTROL NO. 4 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

@clecalibration
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CALIBRATION LABORATORY CO.,LTD. i%m A,,im

T ACCREDITED
5//{//,;\\-\\\\ T
C l_c Dyl W D1MEN%?$LBAHLAEE:STJZ?EMENT
Accredited ouielecti
ISO/IEC 17025
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281 [MEC-LABO1]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION : 25 July 2023
ENVIRONMENT CONDITIONS :
Temperature : 25 °C to 26 °C Relative Humidity : 48 % to 50 %

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

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

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

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

Certificate No. Q23075998

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

@clecalibration
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CALIBRATION LABORATORY CoO.,LTD. ﬂm‘?\%”m ArfAB

S e
1~ - ACCREDITED
N
A e —EENEEEE
/. .-,;“h‘\.\\‘ CALIBRATION AND

C Lc DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

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

CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g) t (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 c -
100.0000 100.0000 99.9989 -0.0011 c -
200.0000 199.9997 199.9984 -0.0013 - -

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g) t (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,32
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 4.9999 -0.0001 0.07 2,00
10.0000 10.0000 9.9999 -0.0001 0.08 2,00
50.0000 50.0000 49.9999 -0.0001 0.11 2,00
100.0000 100.0000 99.9998 -0.0002 0.18 2,00
150.0000 149.9999 149.9998 -0.0001 0.26 2,00
200.0000 199.9997 199.9996 -0.0001 0.33 2,00

3. Repeatability of indications

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

200.0000 0.00006

Certificate No. Q23075998
F3-011-04/01-12 page 3 of 4

@clecalibration
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CALIBRATION LABORATORY CoO.,LTD.

CLC

Accredited
ISO/IEC 17025

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

CALIBRATION DATA

Wy
S %
=~ \.,__/ =
Ry S =

m ANS! Wational Accraditation Board

A e S

Z "~ ACCREDITED

YO\
Dl ™ CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2814

3 1 4
[]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 49.9999 49.9997 49.9999 50.0000 49.9997 0.0002
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23075998
F3-011-04/01-12 page 4 of 4
L
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'*;/”"_/—-—-\\_“"‘\ ACCREDITED
% —
C Lc /{%"f”l“\\‘\\ D1MEN%?$LBAHLAEE:STJZ?EMENT
Accredited ARNRRTS
ISO/IEC 17025
NOMENCLATURE 9 pH METER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE g 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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CALIBRATION LABORATORY Co.,LTD. ﬂa%m A,jm

/___\ “\:‘.‘ ACCREDITED

LAl = — EEEEE
“hyj | e CALIBRATION AND

C Lc HIR DIMENSIONAL MEASUREMENT

Accredited ACDM-2814
ISO/IEC 17025

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  pHMETER
MANUFACTURER . EUTECH INSTRUMENTS
MODEL / TYPE : PHT00
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABOG]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION ~ : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 24°C to 25°C Relative Humidity : 48% to 52%

PROCEDURE USED :

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

Certificate No. Q23081582

F3-011-04/01-12 page 2 of 4
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“hyj | L CALIBRATION AND
c Lc HIR DIMENSIONAL MEASUREMENT

Accredited ACDM-2814

ISO/IEC 17025

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 E E
k

@clecalibration


ACER
Rectangle


CALIBRATION LABORATORY CO0.LTD. & A,.ﬁm
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ilaﬂgﬁi ANS! National Avoreditation Board
‘.//'_"-\\“\:‘_‘ ACCREDITED
“, S .
c /"ﬂﬁ\\“\ CALIBRATION AND
l_c HIR DIMENSIONAL MEASUREMENT
Accredited AT
ISO/IEC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (£ pH)
1.682 1.68 280 +0.002 0.015 2,07
4.003 4.00 150.0 +0.003 0.010 2,00
7.000 7.00 -25.3 0.000 0.013 2,00
10.003 10.01 -193.2 -0.007 0.016 2,05

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

2. TEMPERATURE RESULT [ THERMISTOR |

Immersion depth (mm) | Actual Temperature ( °c ) DUC Reading ( °c ) Correction ( °c ) | Uncertainty T °c )

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q23081582

F3-011-04/01-12 page 4 of 4
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Accredited ACDM-2814

ISO/IEC 17025

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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CALIBRATION LABORATORY Co.,LTD. ﬁ\\g//m A,jm

10/tme 17085 o
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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CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2814

CLC

Accredited
ISO/IEC 17025

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

The table in the following gives the calibration results and associated measurement uncertainties of 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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ISO/IEC 17025

CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
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
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This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q23076000
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CALIBRATION 0454

Certificate No. C07240005

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: 723C
Serial No.(or 1D): 2C41301043 (MEC-LAB11)
Manufacturer: KWF
Condition: In Condition

Customer

MINE ENGINEERING CONSULTANT CO.,LTD,

Calibration Place
Environment Laboratory, SCIMET Co., Lid.

Calibration Date
13 January 2024

Environment Condition
Temperature: 23 °C t 2 °C
Humidity: 50 %RH £ 15 %RH

The Method used

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

ASTM E 387-04
Traceabllity

Job No.: KSMT2300974
Received Date: 12 January 2024
Issued Date: 13 January 2024
Page: 1of 3

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

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

These results may be affected by
devlations from specified conditions. The
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., Ltd.

The standard for Wavelength Certificate No. 108691 and 108692
The standard for Photometric Certificate No. 109010, 114655

Person in charge

>§I€ﬁd[l

SCIMET €O . LTD
wivn mwedion dwla

Authorized signatory

FCO7-03: 30 MAY 2023
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Certificate No.: C07240005 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Caorrection Uncertainty of
{nm) (nm}) {nm) Measurement ( £ nm)

417.67 417.9 -0.23 0.14
440.74 440.9 -0.16 0.14
448.99 448.6 0.39 0.14
472.22 472.3 -0.08 0.14
513.70 513.7 0.00 0.14
537.49 537.5 -0.01 0.14
574.60 574.6 0.00 0.14
641.76 641.9 -0.14 0.14
6384.63 684.8 -0.17 0.14
740.27 740.4 -0.13 0.14
748.28 748.5 -0.22 0.14
807.16 807.4 -0.24 0.14
8§79.70 879.9 -0.20 0.14

FCO7-03: 30 MAY 2023
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Certificate No.: C07240005 Page 3 of 3
Calibration Resulits:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) {Abs) (Abs) Measurement( + Abs)

0.0000 0.000 0.0000 0.0045

0.2373 0.237 0.0003 0.0045

420 nm 0.5617 0.563 -0.0013 0.0045
0.7392 0.738 0.0012 0.0045

1.0650 1.057 -0.0020 0.0045

0.0000 0.000 0.0000 0.0045

0.2335 0.234 -0.0005 0.0045

440 nm 0.5513 0.553 -0.0017 0.0045
0.7230 0.722 0.0010 0.0045

1.0324 1.035 -0.0028 0.0045

0.0000 0.000 0.0000 0.0045

0.2126 0.213 -0.0004 0.0045

485 nm 0.5036 0.506 -0.0024 0.0045
0.6735 0.673 0.0005 0.0000

0.9815 0.564 -0.0025 0.0045

0.0000 0.000 0.0000 0.0045

0.2201 0.220 0.0001 0.0045

546.1 nm 0.5176 0.519 -0.0014 0.0045
0.6930 0.692 0.0010 0.0045

0.9908 0.991 -0.0002 0.0045

0.0000 0.000 0.0000 0.0045

0.2443 0.244 0.0003 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 0.264 0.0006 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
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Statements of conformity:

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

Refer to Certificate No.:  C07240005 Page: 1 of 3

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.

Decisionvule: [] 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.

0 Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard band
w=ru).
; PFA — Probability of False Accept

>§ﬁMH

SCINEY €0 .LTD

widn vwwdiun difo

Authorized signatory
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Refer to Certificate No.:  C07240005 Page: 2 of 3

Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std &t 4 nm and UUC at4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity

417.9 -0.23 0.14 1.0 Pass
440.9 -0.16 0.14 1.0 Pass
448.6 0.39 0.14 1.0 Pass
472.3 -0.08 0.14 1.0 Pass
513.7 0.00 0.14 1.0 Pass
537.5 -0.01 0.14 1.0 Pass
§574.6 0.00 0.14 1.0 Pass
641.9 -0.14 0.14 1.0 Pass
634.8 -0.17 0.14 1.0 Pass
7404 -0.13 0.14 1.0 Pass
748.5 -0.22 0.14 1.0 Pass
807.4 -0.24 0.14 1.0 Pass
879.9 -0.20 0.14 1.0 Pass

FCO7-03: 30 MAY 2023
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Refer to Certificate No.:  C07240005 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

0.237 0.0003 0.0045 0.010 Pass

420 nm 0.563 -0,0013 0.0045 0.010 Pass
0.738 0.0012 0.0045 0.010 Pass

1.057 -0.0020 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.234 -0.0005 0.0045 0.010 Pass

440 nm 0.553 -0.0017 0.0045 0.010 Pass
0.722 0.0010 0.0045 0.010 Pass

1.035 -0.0026 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.213 -0.0004 0.0045 0.010 Pass

465 nm 0,506 -0.0024 0.0045 0.010 Pass
0.673 0.0005 0.0000 0.010 Pass

0.964 -0.0025 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.220 0.0001 0.0045 0.010 Pass

546.1 nm 0.519 -0.0014 0.0045 0.010 Pass
0.692 0.0010 0.0045 0.010 Pass

0.091 -0.0002 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.244 0.0003 0.0045 0.010 Pass

590 nm 0.554 -0.0010 0.0045 0.010 Pass
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

0.264 0.0006 0.0045 0.010 Pass

635 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

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

Avio200
Preventive Maintenance Report

Company Name: Mine Engineering Consultance CO., Ltd.
Instrument Location: 2/115 Rangsit-Nakhon Nayok Rd.,
Thanyaburi District, Pathum Thani.

Instrument Serial No.: 079518071903

Date: 7-Feb-2024



ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name: Mine Engineering Consultance CO., Ltd.
fddress . 2/115 Rangsit-Nakhon Nayok Rd., Thanyaburi District, Pathum Thani.
(Instrument Location):
Serial Number: 079518071903 PM Number: lof2
Customer Name
. . K. Onanong Telephone Number: | 080 728 2906
(if applicable):
Service Engineer K. Chayanan Service Order WO-02622126
Name: Number:
Date PM Performed: 7-Feb-2024 Next PM Due Date: 7-Aug-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 e o
Y PerkinElmer

Scope

The purpose of this PM isto 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, PerkinElImer 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




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 2
N077520 Air Filter-RF Generator 1
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 2
N0780437 O-ring kit, torch Not Applicable

Additional Reagents and Standards Required for PM

i Nl:lmber Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 7-263MFX1 Apr-2024
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 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.

Is the instrument operational?

2. Mechanical:

Inspect and clean all fans and filters.
Inspect and replace torch components and necessary.

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

Inspect the peristaltic pump for proper operation.
Check and adjust if necessary, the external nitrogen, argon shear gas and wa

ter supply pressures.

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

Check the shear gas nozzle for blockages and proper, uniform flow.
Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

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.

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:

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

B Run instrument diagnostic checks from the appropriate Device Control Module.

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

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

4. Optical:

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 HINo

B Perform the Initialize Optics routine from the Spectrometer Control window.

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

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

Check the shutter home sensor position.

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

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.

Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: OYes [INo
Radial Window Replaced: OYes [INo

5. Post PM Performance Tests:
Perform View 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 0.016 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 % 042 Passed
Mg 280.856 %RSD <1 % 0.44 Passed
Mg 285.207 %RSD <1 % 031 Passed
Ba 455.403 %RSD <1 % 0.15 Passed
5.4 Mn BEC:

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 6106.1 611129.2
Mn 257.610 Axial 1,000 ppb 11933.8 1462849.7
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 6106100 605023.1 10.09 <30 PPB Passed
Axial 11933800 1450915.9 8.22 <30 PPB Passed
6. Review:

Review with the customer PM work performed.

Discuss recommended customer supplied materials to have on hand.
Attach PM sticker.

ICP-OES/Avio200 Preventive Maintenance (PM)
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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 Fails ] the preventive maintenance.

Review of Preventive Maintenance:

Authori: Date:
7-Feb-2024
(DD-MMM-YYYY)
Authori: Date:
7-Feb-2024
(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
! Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
a Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (lIf) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
11 Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel Digestion, Inductively Coupled Plasma Method
13 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
17 Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 °C
20 Zinc Digestion, Inductively Coupled Plasma Method
LNE5S1989

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

2) Distillation, Direct Photometric Method®!

174
uldau d1uqu 18 38N13

Sl druaiy AT

1 Antimony Digestion, Inductively Coupled Plasma Method™

2 Arsenic Digestion, inductively Coupled Plasma Method!™

3 Barium Digestion, Inductively Coupled Plasma Method!

i Beryllium Digestion, Inductively Coupled Plasma Method!!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method!!

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

8 Chromium (V) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method™

11 | Manganese Digestion, Inductively Coupled Plasma Method™

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

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

14 |pH Flectrometric Method®™

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method!!

17 | Vanadium Digestion, Inductively Coupled Plasma Method!!

18 Zinc

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

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

Plasma Method!:47

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

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

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

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

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

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

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

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

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

L=

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

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

6 Chromium Digestion, Inductively Coupled Plasma Method®"

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

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

9 | Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method”

11 | Nickel Digestion, Inductively Coupled Plasma Methiod®”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”

13 | Silver Digestion, Inductively Coupled Plasma Method>”

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

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

1na158148¢
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1. NITNTNPAAINNITU. ﬂﬁﬁﬂ‘]ﬂﬂi:ﬁ’li‘lﬂﬂﬁ‘lﬂﬁﬁﬂ'ﬁu, W.A. 2548. 1594 ﬂ‘]'iﬂ"l"ﬂﬂﬂ\'lﬂ{]ﬂﬁ‘ﬁiﬂ

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

2. anmiAmnrsudwindouniussinalne. gliediasisiinde. fudadei 4. njannn:

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

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

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

8. United States...




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

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

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

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

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Seoil and Waste pH. SW-846 Method 9045D, 2004.: :
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Form NSC/TIS| 2

Tufuseaatil 22180164
(Certificate No.) ~ 77

Tusus99sZUUY

(Certificate of Accreditation)

21Ag81UNAnNANNTUNTEIIYUYYANMSHIATINUMIYIA WA, beEo
[By Virtue of National Standardization Act B.E. 2551 (2008))

s = o e
l.amsnﬁﬂ’mmmmm‘a‘g'mwamnmmqmawn's'm

(Secretary-General, Thai Industrial Standards Institute)

» o s ¥
anlususasatuillv
(Issues this certificate to)
wesUfjuiinvadeuuiun luu Wuiidess roudaunun dain
(Testing laboratory, Mine Encineering Consultant Co. Ltd)

&t <l
ANBELAUN

(Address)

Tasun135UTRIANEINISE

(Certificate of competence)

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

goivuailUnmenuaNNTaves vesuiinmsvadeuiazesfiRnisaouiiioy

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

w =
UHWLAUNTITUTNN VAU oblom

(Accreditation No. Testing 0623}

nefiswazBoaavuazveureilaluiuses wandalu QR CODE way www.tisi.o.th

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

¥ -
90N 8 TUN b WIWAIAU N.A. lodod
(Issue date : 2 May B.E. 2565 (2022))

sesavismsdinenasgundniusigramnssy
UfUATITNsuny

i:‘i\\_,\i"i’,./’i

o ar (=3 L f ‘J- /-.-—-_\ ‘.:‘

nsensgRamnssy dinsanasgrdnfumngaamnssy A
(Mirvstry of Industry Thailand, Thal Industrial Standards Institute) ’(‘{f:} L .\\‘\\\
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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)

Wi 1/6
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(Scope of Accreditation for Testing)

Tususoaavi 22-LB0164

auuNn 03

(Issue No.) (Valid from)

(Certification No. 22-LB0164)

DONLVAILATUN 21 FINAU W.A. 2566

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

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)

Wi 2/6
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(Scope of Accreditation for Testing)

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

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)

TuSusawaan 22-LB0164
(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)
d1U7N1INEU IYNIINPNFIU SJ%VIG]?‘@U
(Field of Testing) (Parameter) (Test Method)
AUNALINRDY
(Environment field)
2. Unde (9) - Total Suspended Solids - Standard Methods for the
(Wastewater) (Count.) 5.0 mg/L to 10 000 mg/L Examination of Water and

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

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

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

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

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

part 4500-H" BO/

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

TuSusawaan 22-LB0164
(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)
d1U7N1INEU IYNIINPNFIU SJ%VIG]?‘@U
(Field of Testing) (Parameter) (Test Method)
AAIInNADY
(Environment field)
3. U1 waziudy (sie) - Biochemical Oxygen Demand - Standard Methods for the
(Water and Wastewater) (Count) (BOD) Examination of Water and
2 mg/L to 10 0000 mg/L Wastewater, APHA, AWWA,

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

part 4500- SO4* E O/

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

TuSusawaan 22-LB0164
(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)

Wi 6/6
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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

(DIRECTOR-GENERAL OF DEPARTMENT OF LABOUR PROTECTION AND WELFARE)
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