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fa.naauwly 1unean vy 01,8a.(09318)

10 Fuduusnuaslsaithagogaszninoiui 1 AsngAu 2568 fiv 31 funaAu 2568
FuRevua
adu  false Fuu(as) 28 el
1 Essential (primary) hypertension(110) 192 90 102
2 Disorder of lipoprotein metabolism,unspecified(E78.9) 139 60 79
3 Acute nasopharyngitis [common cold](J00) 134 73 61
4 Non-insulin-dependent diabetes mellitus type 2 at without complications 45 6 39
5 Dyspepsia(K30) 32 11 21
6 Dizziness and giddiness(R42) 28 7 21
7 Hyperglycaemia, unspecified(R73.9) 23 14 9
8 Cough(R05) 21 7 14
9 Headache(R51) 16 12 4
10 Rash and other nonspecific shin eruption(R21) 15 5 10
WWA 1 28
PR falsm Fuu(As)
1 Essential (primary) hypertension(110) 90
2 Acute nasopharyngitis [common cold](J00) 73
3 Disorder of lipoprotein metabolism,unspecified(E78.9) 60
4 Hyperglycaemia, unspecified(R73.9) 14
5 Headache(R51) 12
6 Dyspepsia(K30) 11
7 Post-traumatic wound infection, not elsewhere classified(T779.3) 10
8 Constipation(K59.0) 9
9 Asthma, unspecified(345.9) 8
10 Myalgia Lower leg(M79.16) 8
LA 1 uely
PRl falsm uU(A3)
1 Essential (primary) hypertension(110) 102
2 Disorder of lipoprotein metabolism,unspecified(E78.9) 79
3 Acute nasopharyngitis [common cold](J00) 61
4 Non-insulin-dependent diabetes mellitus type 2 at without complications(E11.9) 39
5 Dyspepsia(K30) 21
6 Dizziness and giddiness(R42) 21
7 Cough(R05) 14
8 Pallor(R23.1) 11

U9 Judvas 6 uns1AN 2569 wun 1



fa.naauwly 1unean vy 01,8a.(09318)

10 Fuduusnuaslsaithagogaszninoiui

1 nsng1Au 2568

89 31 fueu 2568

VWA © el
PRl fialsn SRGED)
9 Rash and other nonspecific shin eruption(R21) 10
10 Hyperglycaemia, unspecified(R73.9) 9
Juide  Yudeas 6 uns1Au 2569 Wi 2
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udun Tud 1IBUSItESO AoUBaNoUR Ty
MINE ENGINEERING CONSULTANT GO, LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : 134 Futuzdiurm $1da Tassnsuiiasusadawsfuem Ussmudasit 25358/16183

Address s svameduuu Swnadossrues Yaninssues Custom Code  : M680077

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 8-11 November 2025
Sample Type - mAluuTsEIMavily (Ambient) Sampling Method : High Volume Air Sampler
Station : lswenuiadaaiuguanivatuyaan Report No. : M680077-02

(UTM 47 P 465430 E, 1096909 N.)

Data Provided by Laboratory

Laboratory Code No. : M680077/1 Received Date  : 12 November 2025
Analytical Date 1 12-22 November 2025 Report Date : 22 November 2025
Model of Equipment : TISCH Model of Traceability : TE-5025A/2262
Certified Date : 29 November 2024 Expiration Date : 28 November 2025
Parameter Sampling Date Analytical Method Hesui Standerd =
{meg/m°) {mg/m)
_0809/11/2025 | USEPA4OCFR50, AppendixB | 0027
Total Suspended Particulate (TSP) 09-10/11/2025 US.EPA 40 CFR 50, Appendix B 0.026 0.330
10-11/11/2025 US.EPA 40 CFR 50, Appendix B 0.022
.......... 08:09/11/2025 | USEPAADCFRS0, Appendix) [ 0011
Particulate Matter (PM-10) ~ 09-10/11/2025 US.EPA 40 CFR 50, Appendix J 0010 0.120
10-11/11/2025 US.EPA 40 CFR 50, Appendix J 0.009

Note: ¥ Usemmpquenssunisiauindouiviani atufl 24 me. 2547) Jov dwuannsguemsrmorndluyssemelaeialy
UssmelusmofeaTuns 1 121 meufiny 104 9 Uszana o Jufl © Aeman wal. 2547
Total Suspended Particulate (TSP) : Juasaasuvivanusiu i 29 Falue
Particulate Matter (PM-10) : fuavapsvuaidnnn 10 luseu wie 24 Flua

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only, i1
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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uauN Tud BUSItasy PouBalaur dhaia
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : US9w Surugiven 18m Tasensuileausedausiuem Usswmtash 25358/16183

Address s fmuamaduudy sunadiasszues fminszusd Custom Code  : M680077

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 8-11 November 2025
Sample Type  : swsiunden (Sound Level) Samptling Method : Sound Level Meter
Station : s uadeaiuguamsuatuean Report No. : M680077-02

(UTM 47 P 465430 E, 1096909 N.)
Data Provided by Laboratory

Laboratory Code No. : M&80077/2 Received Date  : 12 Novermber 2025
Analytical Date : 12-22 Novernber 2025 Report Date : 22 Novemnber 2025
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB(A)): 94.0 dB/114.0 dB Calibrated Date : 17 July 2025
Measurement of Reading (dB(A)) : 94.03 dB/114.07 dB Certificate No : Avi. We.uu. 14/0768
Equivalent Sound Pressure Level (dB(A))
Time 8-2 November 2025 9-10 November 2025 10-11 November 2025
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
09.00-10.00 48.4 81.0 45.2 67.3 47.1 67.3
10.00-11,00 46.7 66.7 45.6 67.9 57.4 71.1
11.00-12.00 46.4 72,6 44.6 618 50.7 88.7
12.00-13.00 45.7 64.0 44.3 62.7 45.9 70.9
13.00-14.00 52.8 86.2 44.9 60.6 44.3 57.9
14.00-15.00 53.3 70.3 43.3 60.9 44.9 66.1
15.00-16.00 49.4 71.1 50.3 72.7 45.3 60.9
16.00-17.00 491 58.3 58.6 6d.7 44.4 58.1
17.00-18.00 51.9 67.8 67.2 31.1 50.7 64.6
18.00-1%8.00 62.7 78.2 68.3 81.9 64.1 80.6
19.00-20.00 58.4 71.7 65.0 73.6 67.3 80.4
20.00-21.00 49.4 55.7 60.8 68.5 61.4 72.0
21.00-22.00 514 56.9 620 81.4 63.0 75.8
22.00-23.00 49.2 79.9 64.0 71.8 58.6 71.0
23.00-00.00 ar4 53.7 64.4 66.8 63.0 86.3
00.00-01.0¢ 48.1 62.7 614 69.6 54.1 68.6
01.00-02.00 50.8 63.7 55.0 50.2 51.4 68.5
02.00-03.00 49.4 54.6 54.1 62.6 55.2 60.7
03.00-04.00 48.0 56.3 48.2 51.1 50.4 59.0
04.00-05.00 47.4 63.3 50.1 71.8 47.7 68.5
05.00-06.00 48.2 57.5 48.6 56.7 47.1 61.8
06.00-07.00 47.3 63.7 48.2 69.6 48.1 58.8
07.00-08.00 45.8 63.6 474 63.2 46.5 53.8
08.00-09.00 44.0 76.6 54.2 74.6 454 60.3
Average 24 hrs. 52.6 - 60.5 - 58.3 -
Maximum - 86.2 - 81.9 - 88.7
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

—
. w 1 - ar wl #UESE Pl o ara o
Note : ¥ UssmArasnTsunIauIndauuwnd atun 15 (1'1.ﬁ@@’mﬂ%ﬂ@u101‘55’]14‘55@11&38&16]81’1311]
3 AN

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 11
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usEh Tud ISUSICaS0 roUBaNaUN D
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS
REPORT

THAILAND

NSC-TISI-TIS 17025
TESTING 0623

Data Provided by Customer

LA b -~ 5o ) = ) o A
Customer Name  : U3t Fugusdiuem i Tessnsiuliosseliansauen vsenndngd 25358/16183

Address s fvameduidu Sunsudiessyues fminssusa Custom Code  : M680077

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11 November 2025
Sample Type -9h (Water) Sampling Method : Grab Sampling
Station ChfussneThefune Report No. : M680077-02

(UTM 47P 465118 E, 1096782 N.)

Data Provided by Laboratory

Laboratory Code No. : M6800T7/3 Received Date  : 12 November 2025

Sample Appearance : la finznau Taifindu Analytical Date  : 12-22 Novernber 2025
Report Date : 22 November 2025
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25 °C Electrometric Method (4500-H* B) 6.7 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 C) 52 B
Total Hardness {as CaCOs) me/L EDTA Titrimetric Method (2340 O) 2 -
Turbidity* NTU Nephelometric Method (2130 B) <1.0 -
Sulfate mg/L Turbidimetric Method (4500- SO, E) <10 -
) Digestion, Inductively Coupled Plasma Not more
Arsenic* mg/L <0.01
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not maore
Cadmium* mg/t <0.002 3
Methad (3030 F, 3120 B) than 0.005
Digestion, Inductively Coupled Plasma
fron me/L <0.01 -
Method (3030 F, 3120 B)
Digestion, Inductively Coupted Plasma Not more
Lead me/L <0.01
Method (3030 F, 3120 B) than 0.05
Note: ¥ Standard Methods for the Examination of Water and Wastewater, 23 ed, APHA, AWWA, WEF, 2017,

2 Usvmﬁﬂmvmwmﬁaamﬁawmmm Uil 8 (w f1. 2537} aanmum'm‘luw*s-"mmytyﬂaqm'suu,as‘zms'mrumwaamaaammmm
n.A.2535 (394 mwunmmgnuqmmwm’lmmawmmu fiftilusiefaanpuny way 111 Ao 16 astudl 24 qumwua 2537
(1.11“;:11411 )]

Reviewed signatory Approved signatory

Reported results refer to submitted sarnple(s) only. 1/4
Do not copy partiat of this analysis report without official approval.
MEC-FM-45 Rev.08 (3-04-2566
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usun Tud IBudIdeso PoUBEIOUN ST

MINE ENGINEERING CONSULTANT CO.LTD. A AN ALYS IS
REPORT

NSC-TISI-TIS 17025
TESTING 0623

Data Provided by Custormer
Customer Name  ; US®W Jutusiugin 919 tassnasisfioswselinusmuen Ussyiudnsh 25358/16183

Address s dvamaduit sunadlassvues dminsrues Custom Code  : M680077

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11 November 2025
Sample Type .1 (Water) Sampling Method : Grab Sampling
Station thffuuinanasssiy Gab) Report No. : M680077-02

(UTM 47P 465382 E, 1096839 N.)

Data Provided by L aboratory

Laboratory Code No. : M680077/4 Received Date  : 12 November 2025
sample Appearance : masdld finsnoudiiena lifindy Analytical Date  : 12-22 November 2025
Report Date : 22 November 2025
Parameters Units Analytical Methods ? Results Standard ?
pH @ 25 °C = Electrometric Method (4500-H" B} 7.1 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C {2540 D) 6.0 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 113 -
Total Hardness (as CaCO;} me/L EDTA Titrimetric Method (2340 C) 6 -
Turbidity* NTU Nephelometric Method (2130 B) 2.4 -
Sulfate me/L Turbidimetric Method {4500- SO, E) <10 -
) Digestion, Inductively Coupled Plasma Not more
Arsenic* me/L <0.01
Method (3030 F, 3120 B) than 0.01
) Digestion, Inductively Coupled Plasma Not more
Cadmium®* me/L <0.002 $
Method (3030 F, 3120 B) than 0.005
Digestion, Inductively Coupled Plasma
lron me/L 0.18 %
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead me/L. <0.01
Method (3030 F, 3120 B than 0.05

Note: ¥ Standard Methods for the BExamination of Water and Wastewater, 239 ed. APHA, AWWA, WEF, 2017.
3 U‘:zmﬂﬂmvﬂimmimmﬂaaumwm atuil 8 (w.A. 2537) aanmumwluwwﬂ‘uuwﬂaqm‘suua-'irrmﬂﬂmmam’maauwwﬂm
WA, 2535 Fo4 mwuﬂmmﬁ'}uﬂmmwuﬂuuﬂamﬂmau ffuilusvfinampune Lau 111 moudl 16 1 aviuil 24 numwuﬁ 2537
(ﬂ*s”mw 3)
3 u"mumwns”ma"mgﬂﬂaa CalC0s Lsitfiunin 100 fadniusedng
* w;lm‘imaauuaguaﬂﬂaumslmiiUiaa ISO/EC 17025 vesviosfjuRnisnagsy

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/4
Do not copy partial of this analysis report without official approval,
MEC-FM-45 Rev.06 03-04-2566
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50N Tud 1BUSITeSY PoUBAIUN T
INE ENGINEERING CONSULTANT CO..LTD.

THAILAND

NSC-TISI-TIS 17025
TESTING 0623

ANALYSIS
REPORT

Data Provided by Customer

- al . o at = | s Y |
Customer Name  : U9 Jutius@ngm 918 lasanisiwlioauwssiausaue Yssnulngi 25358/16183

Address s siuameduuiiy dunallasssues fariessues

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type 15 (Waten)

Station  thihfuvsnasassudiy Ghedh) Report No.

Customn Code  : M680077

: 11 Novernber 2025

Sampling Method : Grab Sampling

{UTM 47 P 465468 E, 1096125 N.)

Data Provided by Laboratory
Laboratory Code No. : M6800T7/5
Sample Appearance : widadla finznouiena laifindy

Received Date
Analytical Date

: M680077-02

12 November 2025
: 12-22 November 2025

Report Date : 22 November 2025
Pararneters Units Analytical Methods Results Standard ?

pH @ 25 °C - Eleciroretric Method (4500-H" B) 7.0 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D} 11.0 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 200 -
Total Hardness (as CaCO3) me/L EDTA Titrimetric Method (2340 C) 5 -
Turbidity* NTU Nephelometric Method (2130 B) <1.0 -
Sulfate me/L Turbidimetric Method (4500- SO, E) <10 -

Digestion, Inductively Coupled Plasrma Not more
Arsenic® me/L geston, nducively Loup <0.01

Method (3030 F, 3120 B) than 0,01

) Digestion, Inductively Coupled Plasma Not more

Cadmium™ me/L <0.002 )

Method (3030 F, 3120 B) than 0.005

Digestion, Inductively Coupled Plasma
Iron me/L 2 4 P 0.13 -

Method (3030 F, 3120 B)

Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01

Method (3030 F, 3120 B) than 0.05

Note: ¥ Standard Methods for the Examination of Water and Wastewater, 23" ed. APHA, AWWA, WEF, 2017.
2 ﬂ‘sumﬂﬂmun‘iwm‘sﬁﬂu‘maamﬂwm aluil 8 (wa. 2537) aaﬂmum'1:ﬂuw‘:“iwututyﬂaqmmuaz‘m’mﬂmﬂmmumﬁﬂuuﬁww
WA.2535 1594 m‘muﬂmm'sgﬂuﬂmmwm'[uwaammw Fullusefinangune ey 111 Aoudl 16 ¢ aviudl 24 nuaiug 2537

(1lse AN 3)

9 ﬁmmmunswmﬂugﬂﬂaa CaCo; hiviunin 100 fiadnsunedns
* rensnageviioguentautnen1siused ISO/IEC 17025 vesiesfinmmaaeu

Reviewed signatory

Reported results refer to submitted sample(s) only.

3 =
\E}'}""‘JJJV ;)L_.\{/

Do not copy partial of this analysls seport without official approvat.

MEC-FM-45 Rev.06 03-04-2Z566

Approved signatory
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MINE ENGINEERING CONSULTANT GO..LTD. | AN ALYS |S

THAILAND

& o REPORT

TESTING 0623

NIPAK | Y UDHELZDD FIU 1S

Data Provided by Customer
Customer Name  : U3% Jurusiuem drin lessnswiliowsslinusauem Ussmulngi 25358/16183

Address s shuamaduuiiu Sunadiessyuas vinssues Custom Code  : M680077

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 11 Novermber 2025
Sample Type S1h (Water) Sampling Method : Grab Sampling
Station Sinfuidnaniediagnaugaine (u3) Report No. : M680077-02

(UTM 47 P 464832 E, 1096703 N.)

Data Provided by Laboratory

Laboratory Code No. : M6800T7/6 Received Date  : 12 November 2025
sample Appearance : 1d finznau LufinGu Analytical Date - 12-22 November 2025
Report Date : 22 Novemnber 2025
Parameters Units Analytical Methods Results Standard 2
pH @ 25°C = Electrometric Method (4500-H" B) 6.2 5.0-8.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) 6.4 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 156 -
Total Hardness {as CaCO,) me/L EOTA Titrimetric Method (2340 C) 1 -
Turbidity* NTU Nephelometric Method (2130 B) <1.0 -
Sulfate me/L Turbidimetric Method (4500- SO, F) <10 -
i Digestion, Inductively Coupled Plasma Not more
Arsenic® me/L <0.01
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadrmium™ me/l <0.002 3)
Method (3030 F, 3120 B} than 0.005
Digestion, Inductively Coupled Plasma
Iron meg/L <00 -
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not more
Lead me/L <0.01
Methaod (3030 F, 3120 B) than 0.05

Note: ¥ Standard Methods forthe Exarnination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 'dai"mﬁﬂmuﬂmmsaammaumﬁmm avudi 8 ('w A, 2537) Elaf'm'mm'1u'luw‘w‘i’l‘uumcgnmLa*iuu.a“‘inmﬂmmwaammauw\i‘mﬂ
WA 2535 o9 n"musmWﬂ‘igﬁuﬂmmwmluuﬁaammm BT &'Lu*swn'ﬂmqmﬂm s 111 moufl 16 9 astuil 24 numwuﬁ 2537
(ﬂszmw 3)

.....

i
“ISog on®

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 474
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.G8 03-04-2564
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NAC Accredited calibration laboratory {, ///-.\\\\3‘
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 ’14,!”]“\‘\
e NSC - TISI - TIS 17025
CALIBRATION 0367
Flow measurement laboratory
Calibration services department.
o Q
CERTIFICATE OF CALIBRATION %\Q
™
Certificate No. : COF-047-67 6%(\ Page 1 of 2 Pages
MEASUREMENT ITEM : Top Load Orifice Calibrati @
MANUFACTURER - TISCH The Orifi gD} flow dewce was calibrated against
MODEL/TYPE - TE-5025A Stan otary Displocement Meter (Roots
SERIAL NUMBER . 2262 odel G65/IMC/W2-dp. The WI-CL-004
1D NUMBER i~ 7 sed as a calibration guideline. ‘
CONDITION AS-RECEIVED : Us.ed iterr.l ‘ o) o& Traceability:
CUSTOMER : Mine Engineering (?nnsultan_t Co, Ltd. This certificate provides a traceability of the
2/114, 2/115 ISP City Rangsitkiong 1, 72 O% measurement to recognized the national
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat, Tha@ sta and to realization of the international
Pathum Thani 12130 Thailand. o) s% i‘ units (SI) through the NIMT (National
logy Institute of Thailand) via Certificate
RECEIVED DATE 127 Nov 2024 Q@ (O ber: MW-0063-23.
MEASUREMENT DATE : 28 Nov 2024 N l\
ISSUE DATE :29 Nov 2024 % \ Uncertainty of Measurement:
\}O (b The reported uncertainty of measurement is based
S Q) on the standard uncertainty multiplied by a
ENVIRONMENTAL CONDITIONS: & @ (b coverage factor k=2, Which for a norr.n.af
Ambient condition in the laboratory are as follow: o> Q) catputincamesponds Ty covisge prababf.‘.ﬂty
T t 230430 0%\ . (\/ of apprax!mare.'yf 95‘5'& The srandard'uncertamty
emperature é;Ro has been determined in accordance with the GUM
Relative Humidity :155.0+15.0 (\h H o& ‘Evaluation of measurement data - Guide to the
Atmospheric Pressure $1010+10 Q Pa % expression of uncertainty in measurement’
Ea\ os@
CALIBRATION CONDITION: &B

Preconditioning
Measurement Condition

NOTED: The certificate is valid on&«%\we item calib m and place of calibration.

TABULATION OF RESULTS:
The table on next pag ive'the measured values.

D
N\

NAC

JIRANATEE ASSOCIATES CO.,LTD.

Calibrated by:

1 Mr. Sorawit Thachalad
[¥] Miss Jittraporn Lertsomphol

: ;\G;Qt ambient cpaditlons.
verage values measurement are 24.7 "C and 55.8 %RH.

Approved signatory: ..

Calibration Department Manager

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

IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number COF-047-67 Page 2 of 2 Pages

PAQ
o (\C\\
MEASUREMENT RESULTS: (N3

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

7
\°) @

Table 1: The results of @ Standard calibration data )
Flow rate Pressure Temperature | Temperature Ap_meter Ap Or O\P Standard Flow [Qs]
Plate [Pa] [Ta] [Tm] ¥
m3/min mmHg “C “C mmHg i m*/min '
1 0.702 759.268 24.51 23.58 55.802 1742 1.320 0.653
2 1.001 7559.347 24.52 23.63 El.llb) OQ 3.511 1.875 0.924
3 1.117 759.363 24.59 23.82 4?06\/ 4.628 2.152 | 1.056
4 1.164 759.452 24.69 23.96 3 ﬁ% 5.207 2.282 | 1.120
5 1.410 759.442 24.78 24.11 30.680 1688 22 | 1356
AT -
Slope (m): 2.06451 Q@ ((')\r
Intercept (b): -0.02907 \&b \
Correlation coefficient (#): 0.99986 S\})(;) q)\
Uncertainty (k=2): 0.015 m?/min & @ q'): ,
Table 2: The results of @ actual calibration data (\éb &(\)Q
(2]
Flow rate Pressure gq rature | Gt re Ap_meter Ap_Orifice Standard Flow [Qa]
Plate [Pa] d—b [Ta] m] ¥
m?/min mpHg O\ b mmHg inH20 o
1 0.702 759: é&)\ 2451." N 23.58 55.802 1.742 0.826 0.652
2 1.001 \ 24 23.63 61.117 3.511 1173 0.923
3 1.117 759.363 ¥ 23.82 43.208 4.628 1.347 1.056
4 1.164 ‘> 9.452 9 23.96 31.142 5.207 1.429 1.119
5 1.410 M\ 759.442 o )24.78 24.11 30.680 7.686 1.736 1.356
Slope (m): 00.29307
Intercept (h): Q(b -0.01819
Correlation caefﬁa‘%b]. 0.99986
Uncertainty {@: 0.015  m*/min
O

***End of Certificate of Calibration***

CNAC

JIRANATEE ASSOCIATES CO., L'
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

P WM y,
adr eScal compony 3\\:@32. A&B
i;"aeﬁmg SccAto —vc

KN

Certificate Number . SPR25020013-4 Page : 1°%f-3

Customer : MINE ENGINEERING CONSULTANT COMPANY LIMITED

Equipment Name * Primary Flow Meter

Manufacturer : DryCal

Model : DCL-H

Serial Number . 103657

D. Number . DRY.CAL

Environmental Conditions

Ambient Temperature ;23 °CRI2 °C Received Date : 03 Feb 2025

Relative Humidity : 50% T 15 % Calibration Date : 05Feb 2025

Location of Calibration > n-Lab Recommend Due Date . 05 Feb 2026

Calibration Procedure ;. SP-CPM-04-13 Date of Issue : 06 Feb 2025

Method of Calibration

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

requirentent of ISC/IEC 17025:2017 in accordance with reference procedure, Standards used to perform
this Calibration are certified by to NIST or equivalent, Naticnal metrology institute, Natural physical constants,
consensus standards, The result reported herein apply only to the calibration of the item described above as
received.Our 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.

The calibration certificate shall not be repreduced 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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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

ATr eScal company ;\\ﬁ___\‘\_':'//__{:/; Ah

ANS Nelioaad Accratitaiton Beard

LG ACCRECITED
K.
Certificate Number : SPR25020013-4 Page : 2 of (3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Standard Flow Meter 520-H 200353 LO-2507005/24 | 27 Jul 2025
Standard Air Flow Meter 250 SLPM 260529 LO-1508003/24 | 20 Aug 2025

Traceability
This certification is traceable to the Intermational Systerriof Unit maintaiped at :
THC - Thai Heart Calibration Co.,Ltd.

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

Wy,
afrescal company 5\:\&.:.-'//
gy

AN e SRR
AR CALIERATION AND

ANST Mationa! Accredifation Board
ACCRAEDITED

?,

o
N‘~>> <(
o JRW

Result of Calibration R
Certificate Number : SPR25020013-4 Page : 3 of 3
Function :  Air Flow Measurement Unit - L/Min
Calibration uuc Standard uuc K Factor Uncertainty
Point Reading Reading Error Value (£}
7.5 7.512 7.510 0.002 0.99973 0.10
10.0 10.60 10,55 0.05 0.99528 0.10
25.0 25.31 25.22 009 0.99644 0.30
30.0 29.90 29.87 0.03 (.99900 0.31
Note :

The result of calibration was found.aceurate as show on date and place of calibration only.
This Certificate is not certified for any.Commercial transaction.

Measurement Uncertainty
The reported uncertainty. 0f measurement’is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95 %
- End of Certificate -

SP-FM-04-15 Rev.0
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anniuidenamaniwazmalylaguialszmalng (39.)

Mueudmsfi  21-68/0455 e Aol 14/0768
=y
ENHHAMITWNSU
d.l oW o & oar d d ama A a o o oW
¥ououims  : uSHn lud @uiileT noudauaun na
4 5
og
= o W = ey 7 = :57 = o =
qaOUNIUN : Aoulfidmamnasy e i was Sinmsading quinaaouuazinasine
UpugamunIsLINY 908 1C nungyyIn Sunodiss e Samynsiiimy) 10280

A & ={ o =4
nseNe N IMITeUMaY : anIzudnfon :
szinn : Sound Calibrator QUAGN (23 +3)°C

- g L. L
dwin : Scarlet Tech ATIAUEIME (50 £19) %
HuY : ST-120 ANUAUBSINMF : (101,325 + 1.500) kPa

wuwmmﬂ%m : ST120C0669E

zﬂ%mﬁammgmﬁﬂlﬁ ¢ 1. Digital Function Synthesizer NF Electronic DF-193A SN 122037.
2. Measuring Amplifier Bruel&Kjaér2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPAS3Q3A S/N OF 2214.
4. Digital Multimeter Agilent 34401A $/N MY 44005560.
5. Pressure Transmitfer. Vaisala PTB202AD S/N T0650001.
6. Audio AnalyzerKeithley 2015-PS/N 4106495,
7. Condenséer Microphone Bruel&Kjaer 4180 S/N 2633526.
IBmsaeuiiou ; CP-102-04 based on 1EC>60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.
m‘%mﬁeﬁ"lﬁ’%’umiaanaﬁUuﬁmﬂ%eqﬁﬁmmsgmmmﬁmﬂﬁﬁﬁmsmm uma i uag
idomsnilaf Paeundu Weiszumiteiassuihalsame ( SI Units ) Taorm lgaaaiunasTnowsma
feyalumsaeuiouiiswaz@eanmuonaisuuy Tnomnnylinivenlufii1#8ed o
AlsifiThns Samiiig

@

Juninses  : 2n.9.2568
3
f

S

ufigouney . 17 n.9. 2568

o

wrnAuiussmivitlivalawisduiagnafinmagew/aeuiiay wionslisdvuamahy Fusnsd)
mahawanssuiusasillulsvan uaznsdacauionsimauidaimgunitearsisnedaddsuveygnduasdnwaidnesanging ..

FM.BL.MTC.001 Rev.4
dndnaulag o dtinnusasfjising dineu
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21-68/0455

anmiBssInemarssaswaluladuialsznalng (29.)

1 an. Wo.ul.

14/0768

anNy liuiueus INART Coverage Factor k M0 2 LaZsEAUAMMIF0IUN 95% Taotszinm

1. Sound Pressure Level

Nominal Output of Unit Under Test =94 dB re 20p1Pa at 1000 Hz
Acoustic Qutput in dB re 20uPa , Corrected to Reference Conditions : 101,325 kPa, 23.0 °C and 50 %RH

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
172 inch Bruel&Kjaer 4180 94.03 0.03 + 010 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncerfainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.3 -0.7 +1.5 +1.0%
3. Totaldistortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.10 +0.60 +3.0%

NN :

o d'. ol
IUNFaIUINGL

1. liinsuf e

v o L] 1 3 1 = .
2. aiin 1R WAMATIIRGAN calibrator pressure

3. AMNIR 1A W5 uAMANHAAIN microphone volume

: 17 n.m. 2568

@ LY. w o4 da - 2 W Y w 'l
TlENWuﬂu‘ﬁu‘i'ﬂ\‘ﬂuuuﬁNﬂLa“’]zﬂ‘Uﬂ'Jﬂﬂqﬂﬂuquqﬂﬁﬁauﬂﬂaulﬂﬂu wiamshismimuam1iiu (wauansasn

mahseeuns/ufusesiivlasnnuasmfamevdomadmaunsdnlumsundseassusdoilfuoygaduaednuidnysongins .

dinauing

dninamiasljitans

fAninu

FM.BLMTC.001 Rev.4
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21-68/0455 emu ol 14/0768
Nominal Qutput of Unit Under Test =114 dB re 20p\Pa at 1000 Hz

Acoustic Qutput in dB re 20,,1Pé , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Toletance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 114.07 0.07 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value, | Uncertainty Tolerance limit
Type {Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.3 -0 + b +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uricertainty Tolerance limit
Type (%) %) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0,22 +0.50 +3.0%
e ; 1. Tufiosdfudiey

b2 =1
Haeumay :

al Gi =
Ninaauinen
Jufivan

2. M 3a 18 T A WARINAIN calibrator pressure
1 ::‘l o 1 " BJ'd'. = "
3. A3 14 b s e NH a9 microphone volume

Lo
fi¥uses
N—
YR
oy Ay - a G = d
wealguamsmnasgrumalnvhuazaannsedina
. 17 .. 2568 guinameuuazINSINY)
;17 n.A, 2568 ‘l‘iil'lﬂ!.@‘llé"l&gx‘l 1 2011268070202534001 3/3
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nﬂsﬁw’mmuuaflu%’usaaﬁiﬂiwmmasmsﬁ’ﬂzi"uw%am‘sﬁ'mamaehu'lﬂwﬂu.wém’aaﬂﬁ15mzﬁaalﬁ%’uaqsg‘mtflumua"nunié’nmmm}”iﬂmi M.

dminaulng)

FM.BLIMTC.001 Rev.d
dminnustaaijidms Aninens



ACER
Rectangle

ACER
Rectangle

ACER
Rectangle


CALIBRATION LABORATORY C0.,LTD. & g

S
s R e =
Mﬁg WSt Hationsi Accreditation Board
f{‘///'.’__:“\_‘\.\\\\.\h. ACCREDITED
“refy W o CALIBRATION AND
DM L MEASLREMENT
ACDM-2814

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : pHMETER

MANUFACTURER :  EUTECH INSTRUMENTS

MODEL / TYPE :  PH70D

SERIAL NO. . 983068/93X218814/93X052911[MEC-LABO6]
CLID. NO. ;372200480

JOB CONTROL NO. : 250703076876

CALIBRATION SERVICE : [0 ;N-LABORATORY M on-s1TE

CUSTOMER  : MINE ENGINEERING CONSULTANT CO., LTD.

DATE OF RECEIVED : 03 July 2025 DATE OF ISSUED : 23 July 2025

The report of calibration shall not be reproduced exceptin!full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

Calibration Engineer

CALIBRATION LAMRATGRY Co.LT0

Approved By :
Authotized Signatory
23 July 2025
This Calibration Certiflcate documents the traceability to national standards, which realize the units of measurement according to

e internuuunyl Sysiew of Unlis (31)

Certificate No, Q25076876
F3-011-05/12-23 pagel of 4
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B CALIBRATION LABORATORY (0.11D. £, pag

— ACCREDITED
T = R SOIEC 17025 e

(’4”’”1"\" ; nmmsmms?.mgst:omw
ACDM-2814
REPORT OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE :  PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LAB06]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION ¢ 17 July2025
ENVIRONMENT CONDITIONS :
Temperatare : 23°C to 25°C Relative Humidity : 50% to 55%

PROCEDURE USED :
This instrument was calibrated undef procedure No. CLC>CPCH-01 [ pH Meter ]. The calibration was performed by

direct measurement with Certified Reference Material (CRM).
This instrument was calibtated under procédure No. CLC-CPTH-03 [ Temperature ] based on ASTM E 644-04
as calibration guidelines. The calibration was performed by using Micro Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Ce., Ltd.

REFERENCE STANDARD USED :

1.-pH Standard Solution, NIMT TRM CODE TRM-8-2002, TRM CODE TRM-8-2003, TRM CODE TRM-5-2007.
2, pH Standard Solution, Control Company Catalog Number 06664260,1 1754256, Lot Number CC787362.

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

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

5. IPRT, ASL Model T100-450-1D S/N. L1123A-1-5.

Certificate No. Q25076876

F3-011-05/12-23 page 2 of 4
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CALIBRATION LABORATORY CO.LTD. & p

~—F ACCREDITED
5
3

i T
el CALIBRATION AND
2 DIMENSIDHAL MEASUREMENT

c l.c ACDM-2814

Accredited
ISO/TEC 17028

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

Lot Number, 260124 , 080124 , 120124, Due Date 23 January 2026.

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

Certificate No. 4281-14495731 , Due Date 27 September 2025,

3. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Lid.
Certificate No. Q24121000, Due Date 21 November 20235,

4. The measurements are traceable to International System of Units (SI) , through Thaitand Institute of Scientific
and Technological Research (TISTR). Certificate No, PSL-T 1043/67, Due Date“16 October 2025.

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

Certificate No, TT-1023-25, Due Date 16 May 2026.

UNCERTAINTY :

The reported expanded uncertainty of measurement is'stated as the stanidardincertainty of measurement multiplied by the coverage
factor complies with the table which for a normaldisttibution corresporids to a coverage probability of approximately 95 %.

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

Certificate No. Q25076876

F3-011-05/12-23 page 3 of 4
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CALIBRATION LABORATORY CO.,LTD. &2 AN%AB

ANS Hationa! Accreditation Boird

ACCRECITED

)

CLC K.
Accredited ACOM-2814
1Is0/EC 17026
CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The table in the fotlowing 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) (X pH)
1.684 1.68 307 +0.004 0.010 2,00
4.003 4.01 177.2 -0:007 0.010 2,00
7.005 7.01 -2.1 0.005 0.013 2,00
10.015 10.02 -169.0 -0.005 0.014 2,00

Note. The Scope of Accredited ANAB Certificate No. ACDM=2874 Version 015 Page 4 of 68

2, TEMPERATURE RESULT
Immersion depth (mm) | Actual Temperaturé( °C) | DUCReading °c) Correction { °C) | Uncertainty +( °C)
100 25.01 25.0 +0.01 0.14

Technical Note, Type of sensor : Thermistor

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

Note. The Scopé.of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 56 of 68

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

##ft End of Certificate #&#

Certiificate No. Q25076876

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

ANSI National Accreditation Board

) g

Z - —->7 ACCREDITED
KN v
ACDM-2814
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER . SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281 MEC-LABO1]
CLID. NO. : 362101621
JOB CONTROL NO. . 250703076873
CALIBRATION SERVICE ;. [JiN-LABORATORY I ON-SITE
CUSTOMER : MINE ENGINEERING CONSULTANT CO,, ETD.
DATE OF RECEIVED : 03 Jl.l]y 2025 DATE OF ISSUED : 22 Jl.l]y 2025

The report of calibration shall not be reproduced-except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By
Calibration Engineer
&
Approved By :
Authorized Signatory
22 July 2025

This Calibration Certificate documents the traceability to national standards, which reslize the units of measurement according to
the International System of Units ( SI)

Certificate No. Q25076873

F3-011-05/12-23 page 1 of 3



ACER
Rectangle

ACER
Rectangle

ACER
Rectangle

ACER
Rectangle

ACER
Rectangle

ACER
Rectangle


CALIBRATION LABORATORY CO.LTD. . afam

ANS{ Watiansl Acorediation Board

\)

E

'—://'/—-/:\'_Rx\; ACCREDITED
WY —— e
’/;,;”!”\\\\‘ o CRL{BRATIONANI:“
IS0 /TEC 17028
REPORT OF CALIBRATION
FOR

NOMENCLATURE : ELECTRONIC BALANCE

MANUFACTURER : SARTORIUS

MODEL / TYPE : AZ214

SERIAL NO. 3 28092281[MEC-LABO1]

LOCATION SITE 5 LABORATORY

DATE OF CALIBRATION : 17 July 2025

ENVIRONMENT CONDITIONS :
. Temperature : 22 °C to 23 °C Relative Humidity : 51 % ¢e 33 %

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

The calibration was performedby Comparison withWeight Set which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED-;
Weight Set, Phoenix Class E2 S/N. WBS-SET-E2-01.

TRACEABILITY :

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

Certificate No. MM-0132-24, Due Date 30 August 2026.

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, Q25076873
F3-011-05/12-23 page2 of 3
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ANS! Natignsi Accreditation Board

CALIBRATION LABORATORY C0.LTD. & é

ACCRED!TED

—

ot
7

AN
AT PO CALBRATION AND
C Lc il DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

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

1. Error of indications

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 0.05 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 0.1001 +0.0001 0.07 2,00
1.0000 1.0000 1.0000 0.0060 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.08 2,00
10.0000 10.0000 10.0001 +0.0001 0.08 2,00
50.0000 50.0000 50.0000 0.0000 0.09 2,00
100.0000 100.0000 100.0901 +0.0001 0.12 2,00
150.0060 150.0000 150:0000 00000 0.24 2,00
200.0000 200.0000 200.0000 7 0.0000 0.24 2,00
2. Repeatability of indications
Nominal Test Value ( g ) Standard Deviation of Reading (g}
200.0000 0.00007

3. Effect of eccentric application of a load 6n\the indication

3 1
[ 4

2 5
' Display Value (g) Maximum Difference of
Nominal Test Value { g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value(g)
50.0000 50.0000 49,9999 50.0001 50.0001 49,9999 0.0001

Note. The Scope of Accredited ANAB Certiticate No. ACUM-2%14 Version UL) Page 50 of 68
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25076873

F3-011-05/12-23 page 3 of 3
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SCIMET Co., Ltd. oc=RA
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L
ZImm
NSC-TISI-TIS 17025

CALIBRATION 0454

Certificate No. C07240190

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: 723C Job No.: KSMT2403525
Serial No.{or ID}: 2C41301043 (MEC-LAB11) Received'Date:” 24 December 2024
Manufacturer: KWF Issued Date: 24 December 2024
Condition: In Condition Page: 1of 3

Customer

MINE ENGINEERING CONSULTANT CO.,LTD.

Calibration Place
MINE ENGINEERING CONSULTANT CO.,LTD.

Calibration Date
This cerfificate is issued the units of

24 December 2024 measurement according to the Intemational
Systern of Units (Sl). it provides traceability
of measurement to international or national

Environment Condition standard or other recognized nationat
. N standard laboratories.

Temperature: 25.8 °C + 04 °C The measurement uncertainty stated is

s the expanded uncertainty which is obtained

Humidity: 49.8 %RH + 34 %RH from the standard uncertainty multiplied by

the coverage factor {£=2) to provide a level
of confidence of approximately 95%. It is

The Method used determined in accordance with the Guide to
E ji f Uncertainty in Measu

In-house fmethod, WI07, based on ASTM E 275-08 and oy ey TRy

ASTM E 387-04 These resulis may be affected by

deviations from specified conditions. The

Traceablllty results relate only to the items tested,

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

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

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

>§€Mﬂ

ACIMET L0 LTD
vida owdwn dia

Person in charge Authorized signatory

FCO07-03: 30 MAY 2023
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abIMET

Condition of reference standards Instruments / CRM:

Certificate No.: C07240190 Page 2 of 3

Instruments Set No. Certificate No. Due date
Holmium Oxide Glass Reference 121512 108691 25-Jan-25
Didymium Oxide Glass Reference 119722 108692 25-Jan-25
MNeutral Density Filter Reference 109010, 114655 2-Feb-25
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
{nm) {nm) {nm) Measurement { £ nm)
417.67 417.9 ~0.23 0.14
440.74 441.0 -0.26 0.14
448.99 448.5 0.49 0.14
472.22 472.5 <0.28 0.14
513.70 513.8 -0.10 0.14
537.49 537.5 -0.01 0.14
574.60 5744 0.20 0.14
641.76 642.0 -0.24 0.14
684.63 684.9 -0.27 0.14
740.27 740.8 -0.33 0.14
748.28 748.7 -0.42 0.14
807.16 807.5 -0.34 0.14
879.70 880.0 -0.30 0.14

USyEn B1edlun 3150 (SCIMET CO., LTD.)

FCO7-03: 30 MAY 2023
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Certificate No.: C07240190 Page 3 of 3
Callbration Results:
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 0.235 0.0023 0.0045

420 nm 0.5617 0.564 -0.0023 0.0045
0.7392 0.741 -0,0018 0.0045

1.0550 1.059 -0.0040 0.0045

0.0000 0.000 0.0000 0.0045

0.2335 0.232 0:0015 0.0045

440 nm 0.5513 0.552 0,0007 0.0045
0.7230 0.724 -0.0010 0.0045

1.0324 14035 -0.0026 0.0045

0.0000 0:000 0.0000 0.0045

0.2126 0.211 0.0016 0.0045

465 nm 0.5036 0.506 -0.0024 0.0045
0.6735 0.675 -0.0015 0.0045

0.8615 0.964 -0.0025 0.0045

0.0000 0.000 0.0000 0.0045

0.2201 0.219 0.0011 0.0045

546.1 nm 0.5176 0.519 -0.0014 0.0045
0.6930 0.693 0.0000 0.0045

0.9908 0.992 -0.0012 0.0045

0.0000 0.000 0.0000 0.0045

0.2443 0.243 0.0013 0.0045

590 nm 0.5530 0.554 -0.0010 0.0045
0.7196 0.718 0.0016 0.0045

1.0301 1.029 0.0011 0.0045

0.0000 0.000 0.0000 0.0045

0.2646 0.263 0.0018 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

usuUn swdin Nda (SCIMET CO. LTD.)

FC07-03: 30 MAY 2023
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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.:  C07240190 Page: 1 of 3

The error of temperature determined during calibration are under given measurement and envirofiental conditions
and considering the expanded measurement uncertainty (coverage probability 95%) within the-gpecification. The given
measurement uncertainty already includes other all effects by according to the standard methbd, 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 onfdirect com parison of the
relevant measurement results with the tolerances and decision rule are présdribed by the customer.

Decisionrufe: [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.
Choice B Non-binary statement with guard bapd (w = 1 U}, Pass or Fail Specific Risk < 2.5% PFA and
Condition Pass or Condition Fail. Specific Risk <50% PFA.
O Choice C Customer defined, Custonters may define arbitrary multiple of r to have applied as guard band
(w=rlp.
i PFA - Probability 6f False Accept

sone

LCINEY &0, LT
wEFn'oyodiuw dido

Authorized signatory

usSUn srediun Jwia (SCIMET CO.. LTD.)

FC07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240190 Page; 2 of 3
Without Adjustment
Wavelsngth Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance () Conformity
417.9 -0.23 0.14 1.0 Pass
441.0 -0.26 0.14 1.0 Rass
448.5 0.49 0.14 1.0 Pass
472.5 -0.28 0.14 1.0 Pass
513.8 -0.10 0.14 +.0 Pass
537.5 -0.01 0.14 1.0 Pass
574.4 0.20 0.14 1.0 Pass
642.0 -0.24 0.14 1.0 Pass
684.9 -0.27 0.14 18 Pass
740.6 -0.33 0.14 10 Pass
748.7 -0.42 0.14 1.0 Pass
807.5 -0.34 0.14 1.0 Pass
880.0 -0.30 .12 1.0 Pass

usUn sedlun 3da (SCIMET CO., LTD.)

FCO07-03: 30 MAY 2023
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Refer to Certificate No.:  C07240190 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength  Unit Under Calibration Correction Guard Band (w}  Tolerance (1) Conformity

0.000 0.0000 0.0045 0.010 Pass

0.235 0.0023 0.0045 0.010 Pass

420 nm 0.564 -0.0023 0.0045 0.010 Pass
0.741 -0.0018 0.0045 0.010 Pass

1.059 -0.0040 0.0045 0.010 Pass

0.000 0.0000 0.0045 0010 Pass

0.232 0.0015 0.0045 0.010 Pass

440 nm 0.552 -0.0007 0.0045 0.010 Pass
0.724 -0.0010 0.6045 0.010 Pass

1.035 -0.0026 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.211 0.0016 0.0045 0.010 Pass

465 nm 0.506 -0.0024 00045 0.010 Pass
0.675 -0.0015 0.0045 0.010 Pass

0.964 -0.0025 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.219 0.0011 0.0045 0.010 Pass

546.1 nm 0.519 -0.0014 0.0045 0.010 Pass
0.693 0.0000 0.0045 0.010 Pass

0.992 -0.0012 0.0045 0.010 Pass

0.000 0.0000 0.0045 0.010 Pass

0.243 0.0013 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

0.263 0.0016 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

usJYn srediwn sifa (SCIMET CO., LTD.)

FCO07-03: 30 MAY 2023
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wnsadoudnma’ay Spectrophotometer

aafiluein: KSMT2403525

sflaa3asdiia; SPECTROPHOTOMETER i'u.: 723C wneRAial: 2041301043

w3790y ($u) As9da (A4)

24 Dec 2024 TEN5ASIATA 24 Dec 2024 WM
Und | Ladn@ tnd | ladas

| 1. arwasysoalalos = |

0 2. audan (¥a9lafant, malu-uaniado) i 0

= 0 3. &wy iln - ila wrlay (On-Off Swicth) = O

O 4. 1luna (Keypad) O

(| 5. Miaa (Display, Screen Contrast) ]

O | 6. Frvyudanainugnaiu (Wavelength \Control) O O -
= O 7. Arwmmiadu (Wavelength Check) O

0 0 8. uvavrufaus (UV < 3,000 hotr) I 0 -
0 9.  unavinflaugs (Visitle <5000 hour) 0

@ O 10.  "avSavanusinatay (Carousel Module) 0

Wonsu/aauuall ;

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

Avio200
nance Report

Comﬁgoy Name:
&bo)

\ e\“&@rument Location:

%

o

Instrument Serial No.: 079518071903

Date: 7-Aug-2025
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:
Address
(Instrument Location):
Serial Number: 079518071903 PM Number: 20f2
Customer Name
Telephone Number:
(if applicable): 2
Service Engineer Service Order WO-06815690
Name: Number:
Date PM Performed: 7-Aug-2025 Next PM Due Date: 7 Feb-2026
(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
) PerkinElmer

Scope

The purpose of this PM is to ensure the continaed> functionality of the PerkinElemer/Avio200 by
inspecting and replacing any worn or damaged parts. This seryice-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 calilsration, 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 |eft.with the custother. 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
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Component List

Component / Specific Model Serial # Configuration Notes
Avio200 079518071903 Syngistix V 3.0.0.3081
JQ
o) (\\
. (>
Parts Lists S
o\
Parts Included with the PM ~ OQGD%
NN
I?art Nl.meer Description \o Quantity
(if applicable) 6\\Q\P
09995098 Air Filter-Spectrometer Z\\{‘QD - Not Applicable
N077520 Air Filter-RF Generator RN - Not Applicable
09992731 Axial Window -0 | Not Applicable
B0810377 Radial Window 0., ° _ (| Not Applicable
N0770438 O-ring kit, injector suppo\n@%pter ( '\‘:(-) Not Applicable
N0780437 O-ring kit,‘;/gr%h) \f\‘f) Not Applicable

L\

Additional Reag%@\d Standq;%)!gquired for PM
N N

) >V o
Ii’art Nt.xmber Descrip};@" o&Quantity Batch/Lot # Expiration Date:
(if applicable) ~ . 2 (MM/YY)
Multi-E r%é}tStandardp/ Q
NO691579 NDESERD ciluted 1%;\5 1 62-162CRX1 Dec-2025
Ins }ﬂ\went Calibr {o}-Z
N9300221 K 00221 diI}g)e 00X) 1 61-190CRY1 Aug-2025
_A \~ 4
N

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: OlYes [INo
If yes, list components replaced:

Inspect all tubing for signs of cracking or leaking and replace as necessary.

Tubing Replaced: BlYes CNo
If yes, list tubing replaced:

Inspect the peristaltic pump for proper operation.

Check and adjust if necessary, the external nitrogen;.argon shear gas ‘and water supply pressures.

Check and adjust if necessary, the internal nitrogen, main argonytorch argon and shear gas
pressures

Regulator &?sured Prﬁs%njv Set Pressure
2 ¢
A

Nitrogen . N/ NA (calibrated in Factory)
O\
Main Argon o\ 76 76psig
oS
Torch Argon P ‘i\ 67 67psig

Shear‘é\e&@ ; 65 65psig
Wv ) 35 35psi

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

Inspect-hitrogen Hi/Low purge and shear gas solenoids for proper function.

Inspéct 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 HINd

B Perform the Initialize Optics routine from the Speetrometer Controliwindow.

Insure that the routine passes with no error codes?If it fails, runma 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 fanumay not be_operational. Further inspection may be necessary.

Inspect for propenfunction of thedtransfer optics. 1) shutter 2) DV mirror 3) X/Y mirror.

Clean or replace the axial and radial view windows as necessary.
Axial Window-Replaced: ClYes EINo
Radial Window Replaced: ClYes EINo

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 0.017 Passed

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




5.2 Precision:

Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.64 Passed
Mg 280.856 %RSD <1 % 0.47 Passed
Mg 285.207 %RSD <1 % 0.34 Passed
Ba 455.403 %RSD <1 % 0.76 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

J N
Element Mode Conc. 1B 3 IS
co o%
Mn 257.610 Radial 1,000 ppb 5822:9 571869.2
Mn 257.610 Axial 1,000 ppb 142756 1258696.6
Mn 257.610 | IB*Conc. IS-1B { " BEC (N spec Pass/Fail
Radial 5822900 566046.3 10.28 <30 PPB Passed
Axial 14275600 1244421 11.47 <30 PPB Passed
6. Review:

Review with the customerPM work performed.

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

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 5 of 6




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200

have been completed.

This ICP-OES/Avio200 . Passes Fails 1.1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElm

Date:

7-Feb-2024
(DD-MMM-YYYY)

Authorized Customer Repres:

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™

3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method'™

4 Cadmium Digestion, Inductively Coupled Plasma Method®

5 Chemical Oxygen Demand Closed Reflux, Titrimetric-Method®

6 Copper Digestion, Inductivefr Coupled Plasma Method™

7 Cyanide Distillation, Colorimetric Method™

8 Formaldehyde Distillatior, e&lorimetric Method!?

9 Free Chlorine lodometricoMethod®

10 | Hexavalent Chromium Colofitietric Method®!

11 Lead Digestion, Inductively Coupled Plasma Method®!

12 | Manganese Digestion Inddctively Coupled Plasma Method™

13 | Nickel Digestion,Inductively Coupled Plasma Method®

14 | Oil & Grease Liquid<Liquid, Partition-Gravimetric Method™

15 | pH ‘ Electrometric Method®

16 Phenols 1) Distillation, Chtoroform Extraction Method™
2) Distillation, Direct Photometric Method™

17 | Seleniam Digestion, Inductively Coupled Plasma Method™

18 | Sulfide | lodometric Method™

19 Jeémperature Laboratory and Field Methods®

20| Total Dissolved Solids Dried at 180 °C™

21 | Total Suspended Solids Dried at 103-105 °C?

22 Trivalent Chromium D'igestion, Inductively Coupled Plasma Method,;
Filtration, Colorimetric Method; Calculation Method™

23 Zinc _ Digestion, Inductively Coupled Plasma Method™

T laR...
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1 Antimony Digestion, Inductively Coupled Plasma Method!

2 Arsenic Digestion, Inductively Coupled Plasma Method®!

3 Barium Digestion, inductively Coupled Plasma Methdd™

4 | Beryllium Digestion, Inductively Coupled Plasma MetHod™

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled/Plasma Method™

7 Chromium (1) Digestion, Inductively Couplted Plasma Method;
Colorimetric Method; Calaulation™

8 Chromium (V1) Colorimetric Meth6d®!

9 | Cyanide Distillation, Colgrmetric Method™

10 Lead Digestion, Inductively Coupled Plasma Method!!

11 Manganese Digestion; InductivelixCoupled Plasma Method™

12 Nickel Digestion, induativety Coupled Plasma Method™

13 Phenols 1) Distillatien, Chloroform Extraction Method™
2) Distillatioh, Direct Photometric Method™

14 | pH Electrorietric Method™

15 Selenium Digestion, Inductively Coupled Plasma Method®

t6 | Silver Digestion, Inductively Coupled Plasma Method™

17 | Vanadium Digestion, Inductively Coupled Plasma Method™

18 Zing Digestion, Inductively Coupled Plasma Method®

dsfnansedanilalduda dauau 19 518013

aaduil asuaity 3Fasev
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™*”
2) Digestion, Inductively Coupled Plasma Method®”

dafqa..
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Barium

Beryllium

Cadmium

Chromium

Chromium {1I)

Chromidina®{(\V)
Cobalt

Copper

Lead

Molybdenum

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!'*"
2) Digestion, Inductively Coupled Plasma Methe
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*"!
2) Digestion, Inductively Coupled Plasma Metho

d[5,7]

d{S.?]

1) Waste Extraction, Digestiony Inductively Coupled
Plasma Method®47

2) Digestion, Inductively Coupled Plasma Method®”!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*"

2) Dige'stion, (nductively Coupled Plasma Method®™™
1Waste Extractiori, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Methaod; Calculation Method! 4"

2) Bigestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®47#

Alkaline Digestion, Colorimetric Method!®®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"

2) Digestion, Inductively Coupled Plasma Method®™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™47

2) Digestion, Inductively Coupted Plasma Method™”!
1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method*47

2) Digestion, Inductively Coupled Plasma Method™"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method:47

2) Digestion, Inductivety Coupled Plasma Method™?

13 Nickel...
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13 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4™
2) Digestion, Inductively Coupled Plasma Method[s'n_
14 pH Electrometric Method®'%
15 Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*” '
2) Digestion, inductively Coupted’Rlasma Method®”
16 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4”
2) Digestion, Inductively Coupled Plasma Method®”
17 Thaltium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™ "
2) Digestioh, Inductivaly-Coupled Plasma Method®™ "
18 Vanadium 1)Waste Extraction, Digestion, Inductively Coupted
Plasma Method! 4"
2) Digegtior, Inductively Coupled Plasma Method®™
19 Zinc 1YWaste Extraction, Digestion, Inductively Coupled
Rlasma Method*”! |
2) Digestion, Inductively Coupled Plasma Method™"!
fiu 97u9u 15 598118
freuil A15uANY ET Rl at
1 Antimony Digestion, Inductively Coupled Plasma Method®]
27| Arsenic Digestion, Inductively Coupled Plasma Method™”!
3 Barium Digestion, Inductively Coupled Plasma Method™"
4 Beryllium Digestion, Inductively Coupled Plasma Method® !
5 Cadmium Digestion, Inductively Coupled Plasma Method®”
6 Digestion, Inductively Coupled Plasma Method®”

Chromium

7 Chromium (IlI)...
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7 Chromium () Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®57#)
8 Chromium (V1) | Alkaline Digestion, Colorimetric Mathod!®®
9 Lead Digestion, Inductively Coupled Plasma Method®”
10 | Manganese Digestion, Inductively Coupled PlasmaMethod™"
11 Nickel Digestion, Inductively Coupled Plasiva Method™
12 | Selenium Digestion, Inductively Coupled Plasma Method™”
13 Silver Digestion, Inductively Coupled Plasma Method®”!
14 | Vanadium Digestion, Inductivety€pupled Plasma Method™”!
1 Zinc Digestion, inductively Coupled Plasma Method®”
Na1581484

1. NSENTNEAAMNTTL. UTENIANTENSIGREMNTEN, WA, 2548, (501 msfdndagande
Fanilailfudn snvRnangunn. 25 upsiay 2549, 1Ga-123 meufiiy 114,

2. awendennssudwndesiisussinalng, giedessidnde. fuviaded 4. ngamwer:
Souwfnishud, 2547,

3. APHA, AWWA, WEF.Standard Methods for the Examination of Water and Wastewater.
24" ad. Washington BG: APHA Press; 2023,

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 30508B, 1996.

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

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

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

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

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

Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.
(
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Form NSC/TIS| 2

Tufusenaudl 22-LB0164
(Certificate No.) 777

TusUTD9T2UUIY

(Certificate of Accreditation)

9dgduanuAMNTuNTE YUY IANMSINATHIULAIYIRA W.A. bddo
(By Virtue of National Standardization Act B.E. 2551 (2008))

s - s £
l.am5msﬂ’mmmmm'sg'mwamnmmqmmwn'sm

(Secretary-General, Thai Industrial Standards Institute)

o - Nl
ganluiusesavulilv
(Issues this certificate to)
g LY oo i = | ﬂll @ 4 o @
waaU{]Uﬁm’lTﬂﬂaaUinﬂ 1-111! LSU"JL‘UUW ABDULAERAUN 91NA
(Testing laboratory, Mine Engineering Consultant o, Ltd)

& <l
ANBELAUN

(Address)

Tm3un935usasmmEInnse

(Certificate of dompeterice)

o
ANUUIRTIULAYY AN, ewlobd - bdoe
(standard No. TIS 170252561 (2018) (ISO/IEC 17025: 2017))

vamuuA U PBALANSR TR wanfjiinmsvagouuazesuianisaouiioy

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

W =
RUWAUNTIIUIDIN  VIAFDU oblom

(Accreditation No. Testing 0623}

Tnufisavavidunaunazveunieilaluiuses uandilu QR CODE uax www.tisi.go.th

(Details of the scheme and scope of the certificate are shown In QR CODE and www tisi, g0 th)

¥ -
p0NlY 1 TUil b NOWAIAN WA, bdod

sevavismsdinemanesgundndusigadmnssy
UfUAstmsunu
v A whmanasgKaniusigaa NI
\\“ "/;
RN

Fro

A o oa L ‘,: /—F—-_‘\ =
NILNTRYAAMNTTU AN IBNATTIUNEANUNYATIMNTTN A e e
(Mirvistry of Industry Thailand, Thal Industrial Standards Institute)
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(Scope of Accreditation for Testing)

ar d
TuSusaaaun 22-LBO164
(Certification No. 22-LB0164)

18NS

%aﬁaWﬁﬂ'ﬁmi U3 Tl Budidless roudaunun 1w
(Laboratory Name} {Mine Eneineering Consultant Co., Ltd.)
WNELEUNISUTaaT nedau 0623 )
(Accreditation Na.) (Testing 0623) @
afuil 03 sanlifauaiuf 21 Aau w.A. 2566 Foiui 17 wqwmﬂn%ﬁ@?l
(lssue No.) {valid from) (21 August BE.2566 (2023)) (Until) (17 May BEZ571 )]
aaunmiasljifins M ans Cuanaawdt  Odaas Cndoud anganui
(Laboratory status) (Permanent) (Site) (Temnporary) (Mabile} \6% (Multisite)
oP
A1YININARDY FUMIVAFDY GenGE
(Field of Testing) (Parameter) 9y (Test Method)
g AP
ANUAEnE DY AN
(Ervironment field) ?d OQ’
1. 11 - Heavy Metals R) °§ - Standard Methaods for the
(Water) e Cadmium (Cd) @;% Examination of Water and
0.01 me/L to 5 m (rastewater, APHA, AWWA,
e Chromium (C1 QN ’\/ EF, 23 edition, 2017,
0.01 mg/L‘ % e/l \'\, L part 3120 B, and part 3030 F
0 Copper Qo
@/L te 5 Q%b
L ]
¢§601 mg/%@f& me/L
c_,::\\ Lead &
(Q\éb 0.0NDE/L to 5 me/L
03}0 %anese (Mn)
<_>£\ J °)°) 0.10 me/L to 5 mg/L
({b oDe Nickel (Ni)
ogb 0.01 meg/L to 5 mg/L
Q(b e Zinc(Zn)
430) 0.10 me/L to 5 mg/L
RN
AN

NIENTIRAMNTIUEINOULIRTTIUNER AT RE N TTY
(Ministry of Industry, Thai Industrial Standards Institute}

Wiing 1/6

0 19096
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(Scope of Accreditation for Testing)

ar o
Tususanawn 22-LB0164
(Certification No. 22-LB0164)

Feiudl 17 nguaney vl 2571

atduil - 03 panlvdausuil 21 Savaw w.e. 2566
(issue No.) (Vatid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmianljiiins M ans Cusnanwit - Odampsn Cindoui I:Iwm%gi i
(Laboratory status) {Permanent) (Site) {Temporary) (Maobile) (Multisi
o f\\
drnnmavadau TIENTVNAADY Tornadgy O
(Field of Testing) (Parameter) (Test M
a1nAuandou Z OQGP
(Enw"lzonment fleld) @
1. 11 (99) - Total Suspended Solids - Startdard Methods for the
(Water) (Court.) 5.0 mg/L to 2 000 meg/L &xgthination of Water and
@g%fastewater, APHA, AWWA,
JoQ\ | WEF, 23" edition, 2017,
7&%% art 2540 D
- Total Dissolved SoLid&&b tandard Methods for the
[
10 me/L to 2 0%@/ I8 >' Examination of Water and
\% \'\, Wastewater, APHA, AWWA,
c§>° <,§b WEF, 23 edition, 2017,
%g(b (,Sb part 2540 C
- Ti 3®Olid5 ) q/ - Standard Methods for the
% me/L to % me/L Examination of Water and
MNP mg g
43:\\ ‘;’5‘1\ Wastewater, APHA, AWWA,
Q o WEF, 23™ edition, 2017,
o¢$° o§{\ part 2540 B
N\ ) )
Qb?s N é{ al Hardness - Standard Methods for the
%(\ °‘> 1 mg/L to 2 000 me/L Examination of Water and
ob (Expressed as CaCOs) Wastewater, APHA, AWWA,
(\{b WEF, 23" edition, 2017,
¢§)°’ part 2340 C
G\qg\\\\ N\

NIENTHNYNAMNTTUATINITUNIATFIUNERA UNGAAIMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

v 4
wuy 2/6
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(Scope of Accreditation for Testing)

ad d
Tususasaui 22-LB0164
(Certification No. 22-LB0164}

aduil 03 gonliRaus Uil 21 Famay w.el. 2566 AeTudl 17 wauwnieu ne. 2571
(Issue No.) (valid from) (21 August B.E.2566 (2023)) (Unti) (17 May B.E.2571 (2028))
gnunIwwe U URNTT Q173 Ouengowd  Odeanm Cimdouit Cvanugapud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multiss
O ON\}
Ansneaay ENIVREaU Fveaou o
{Field of Testing) (Parameter) (Test Methf"%
dTdaandes
(Envirgnment field) 7 OQ)
2 TE"ILEEJ - Heavy Metals - Starg)grd Methods for the
OWastewatsn e Cadmium (Cd) xantination of Water and
00l myLto10meL SQaJastewater, APHA, AWWA,
e Chromium (Cr) o) o& WEF, 23" edition, 2017,
0.01 me/L to 10 mg/g%o% part 3120 B, and part 3030 F
e Copper (Cu) ob Q'()b
0.10 me/L to 1095e/L '
e |ead (Pb) ‘ \
0.01 m% 10 mg/%b
e Marrednase (Mn)
me/Lso 10 /L
éNICkel (Ni) &;Q
Q;\\ 0.01 {0 10 mg/L
d\;Qéb e 7in
10 me/L to 10 me/L
QP X
AN -
r\qb °~> Chemical Oxygen Demand (COD) | - Standard Methods for the
Ogb 40 me/L to 4 000 me/L Examination of Water and
Q(b Wastewater, APHA, AWWA,
ogg’o) WEF, 23" edition, 2017,
%) part 5220 C
L AD
®
W)

NSEVTRNAMNITUAUNOUNAT NN 9 ana N T
(Ministry of Industry, Thai Industrial Standards Institute)
L .
wum 3/6
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(Scope of Accreditation for Testing)

ol C‘
Tususaswaan 22-LB0164
(Certification No. 22-LB0164}

s 4 yz s 4 - L= J v
aiun 03 panlufwadun 21 Gvnay w.e. 2566 AT 17 WunIas WA, 2571
(ssue No.) (Valid from) {21 August B.E.2566 (2023) (Untl) (17 May B.E.2571 (2028))

s A g 4 d
anmunwigaljiins M ons Ovenaown  Odesm Clagoun Ovaneagui
(Laberatory status) {Permanent) (Site) (Temporary) (Mobile) {(Mutt

[e) N\
a1 TIAADU SEATNAFDU Fvieaau o
(Field of Testing) (Parameter) (Test Metfiod)
Y
GRET LTS TRR :6%
{(Environment field) 7
2. dndy (ma) - Total Suspended Solids - Stangard Methods for the

(Wastewater) (Count.)

3. i1 wazdndy
(Water and Wastewater)

5.0 meg/L to 10 000 me/L
7
BN
7%"%
- Total Dissolved Solids
10 mg/L to 10 00 /L

N%
29
Yy

i

%

—
=
o

5
Q' (]
Sy %W’

7/
2
?{/&@

nation of Water and
o Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 D
—@t}ndard Methods for the
&xaminaﬂon of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 C
- Standard Methods for the
Exarmination of Water and
Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,
part 4500-H"

NITNTNGAAMATINEWNOULIATTIUKER AT aREMNTTN
(Ministry of Industry, Thai Industrial Standards Institute}

wiini 4/6
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(S5cope of Accreditation tor Testing)

o d
Tususaaaun 22-LB0164
(Certification No. 22-LB0164)

o v o -
PENVFWATUN 21 BIAN WA, 2566

Tgandundvazvautwluiusesioaliunnis

= s A
93un 17

03 WEUAIAY WA, 2571
(Issue Ne.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028)}

w = i o o = o =]
aounmuanljiiinis M ans Ouanaaun  Odansn Cipdauin Ovaneagaun
(Laboratory status) {Permanent) (Site) (Temporary) (Mobile} {Multist

o O (\

AININAADU NTNAdY Fevmdau (&

(Field of Testing) (Parameter) (Test Met

gandsnanany
(Environment field)

3. 17 wagduds (na)
{Water and Wastewater) (Count.)

- Biochemical Oxygen Demand
(BOD) 000
2 mg/L to H9880 mg/L ?6\1
S BN
72D
- Chromium Hexavalent&g}%}’)
0.10 mg/L to 100(@

No
N\
PR L
s Sul@&o%()qz)} o)'
(\@;ﬁg/L to o/L
}\ o wy ) e L

—_y

- Starzgjr Methods for the
nation of Water and
o Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 5210 B and part 4500-O C
='Standard Methods for the
&amin&tion of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3500-Cr B
- Standard Methods for the
Exarmination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 4500- SO4* E

AIENTHEREMNTINENINIATTUNE SR aRA NIy
{Ministry of Industry, Thai Industrial Standards Institute)
w o
uuw 5/6
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(Stope of Accreditation for Testing)

(9] o
Tususasawin 22-LB0164
{Certification No. 22-LB0164)

atun 03 ponlwiauaiud 21 Sawiau we. 2566 feTuR 17 wouatay wa. 2571
(Issue No.) (Valid from) (21 August B.E2566 (2023) (Until (17 May B.E.2571 (2028)
anunmmealiiins M ons Cueraowd  Odaamm Ciadou Cvanyg
{Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Mulsi
AN
a1msnagau FIENSNAEBY Faneaaud
(Field of Testing) (Parameter) (Test r\j_e\tﬁas!]
)

i QN
ANyALIna oY - 00)

{Environment field)

4. Ay - Heavy Metals - ME%W -43 based on
{Soils} e Chromium (Cr) G@PA Method 3050 B
10 meg/kg sample to QQ) Revision 2: 1996 and

US EPA Method 6010 D
e Copper (Cu) Revision 5: 2018
10 mg/kg sample t
100 me/ke samp’%g\5 '\13?)
e Nickel (Ni) ‘ N \'\,(O
10 mg/@npte to Q)(b
kg samp 0)

100 mg/kg sample

05‘ e
&,

NSENTNRAATNTTUAUN UL IURERAUTERA TN
(Ministry of Industry, Thai Industrial Standards Institute)
v o
Wi 6/6
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