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usUn Tud IBuSiGesSy poudalour sha
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : iedududde yryaerie Tassnsviiswsiugramnssuaiiniuyu iiogaanunssuneaing dssmulngg

26983/15473
Address : ihuaeniiey Sunelsasm Svwlaay Report No. : M660180
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 4-5 March 2023
Station : Yamoetn (unios) Sampling Method : High Volume Air Sampler

{UTM 47Q 801080 E, 1921228 N. )
Data Provided by Laboratory

Sample No. : M660180/1 Received Date  : 6 March 2023
Sample Type  : axmaluussenmaly (Ambient) Analytical Date  : 6-16 March 2023
Report Date : 16 March 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Dat Analytical Method fesiit Standard =
mpling Date ica
RIS R (mg/m*) (mg/m?)
Total Suspended Particulate (TSP) 04-05/03/2023 US.EPA 40 CFR 50, Appendix B 0.046 0.330
Particulate Matter (PM-10) 04-05/03/2023 US.EPA 40 CFR 50, Appendix J 0.020 0.120

Note: ! Ussmaanusnysumsdundouisini atudl 24 (na. 2547 Foe Amumnmsgunanwormaluursemelaetaly
UsrmiAlus1oRaemgune au 121 aeufiiey 104 9 Usema & Sufl 9 Aomay wa, 2547
Total Suspended Particulate (TSP) : AuazoauyIuaDy T wade 24 dlus
Particulate Matter (PM-10) : duavassyuadnnds 10 luasay wie 24 Falas

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 1/5
Do not copy partial of this analysis report without official approval.
MEC-FM-5 Rev.(5 03-01-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
ET ) 2w g - - Qo - ' w o=l
Customer Name ﬁ’lmumumﬂﬂ YOUERAND Tasaniatnwiion WIRLRRAWINTSHTUANIYY Lwaqmamﬂﬁunaa%‘la YsEmuunsy)

26983/15473
Address : fuannties Sunafasye Sovdnine Report No. : M660180
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date - 4-5 March 2023
Station : luueFouy (Uuadasasw) Sampling Method : High Volume Air Sampler

{(UTM 47Q 800452 E, 1919517 N.)
Data Provided by Laboratory

Sample No. : MB60180/2 Received Date  : 6 March 2023
Sampte Type  : oimaluvussenniaialy (Ambient) Analytical Date  : 6-16 March 2023
Report Date : 16 March 2023
Model of Equipment : TISH Madel of Traceability : TE-50254/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
- Result Standard ¥
Parameter Sampling Date Analytical Method (me/m?) (me/m®
Total Suspended Particulate (TSP) 04-05/03/2023 US.EPA 40 CFR 50, Appendix B 0.039 0.330
Particulate Matter (PM-10) 04-05/03/2023 US.EPA 40 CFR 50, Appendix J 0.016 0.120

Note: ! yssmAroinssumsaanndouuvienh atufl 24 (s, 2547) e dmusanasgruaasnwermeluussmaalaeta!
Yssmaluswivenguny @n 121 seufiens 106 3 Yivme o Sull 9 Boneu w.e. 2547
Total Suspended Particulate (TSP) : HUavapIULYIUABYTIV 1adly 24 4l
Particulate Matter (PM-10) : fluarasssumdnndt 10 luasey afls 24 Falas

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO.LTD,

ANALYSIS REPORT

Data Provided by Customer
ET | 5 ar o - am a A - ' w =
Customer Name  : WNUUEIWTINA YYgIand Tﬁidm‘smuaauwuqma'mnﬁwuﬂquu Lwaqma’lwﬂi'iunaa%"m Useznuinsh

26983/15473
Address s fvarides duaetarne fadawe Report No. : M660180
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date - 4-5 March 2023
Station - Yolanuu [ulanu) Sampling Method : High Volume Air Sampler

(UTM 470Q 804145 E, 1919825 N.}
Data Provided by Laboratory

Sample No. : M660180/3 Received Date  : 6 March 2023
Sample Type : gnAluUTsEnEvialy (Ambient) Analytical Date  : 6-16 March 2023
Report Date : 16 March 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
. Result Standard ¥
Pararneter Sampling Date Analytical Method (me/m® (mg/m®
Total Suspended Particulate (TSP) 04-05/03/2023 US.EPA 40 CFR 50, Appendix B 0.056 0.230
Particulate Matter {(PM-10) 04-05/03/2023 US.EPA 40 CFR 50, Appendix J 0.025 0.120

Note: ”usvniapanssumsduandonviend avud 24 (e, 2547) oq Amummsgununmenmaluussemalaoialy
UszmalusreRenguny @i 121 aoufivay 104 3 Ussmd s Sufl 9 Buneu wa. 2547
Total Suspended Particulate (FSP) : fuazepsuyruasssan e 24 Falu
Particulate Matter (PM-10) : dluaraasyuwidnnit 10 lunsau méo 24 Flue

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 3/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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uadh Tud 1I6UBIGeSY PeusalaL T
MINE ENGINEERING CONSULTANT CO..LTD.

Data Provided by Customer

ANALYSIS REPORT

LT} o £ - tey oo - ' v w =
Customer Name ﬁ’lmuammﬁ'ﬂ Yaeana Tﬂsﬂm‘stmjmLLﬁwuqma’mmimuﬂquu LWAgRARTWNIINNDATY UFEMUURTH

26983/15473
Address : fuanlies Sunadzwe davdnge
Sampling By : Sampling Team of Mine Engineering Consultant Co.,, Ltd.
Station s Unumuesa (UTM 47Q 802576 E, 1916795 N.)
Pata Provided by Laboratory
Sample No. : M660180/4
Sample Type  : o aluussemaialy (Ambient)

Model of Equipment : TISH
Certifled Date : 5 December 2022

Report No.

Received Date
Analytical Date
Report Date

Sampling Date
Sampling Methed :

: M660180
: 4-5 March 2023
High Volume Air Sampler

: 6 March 2023
: 6-16 March 2023
: 16 March 2023

Model of Traceability : TE-50254/2262
Expiration Date : 5 December 2023

Parameter S ling Dat Analytical Method Restit Standard ™
da ampun ale alytical
ping {mg/m?) (mg/m®)
Total Suspended Particulate (TSP) 04-05/03/2023 US.EPA 40 CFR 50, Appendix B 0.075 0.330
Particulate Matter (PM-10) 04-05/03/2023 US.EPA 40 CFR 50, Appendix J 0.035 0.120
Note: " Ustmdmauznssuntsionsndenusienid adufi 28 twat. 2547) Gae Fomumnesguamnwendluussenalaoily
Ussmalumeharyuny) 1@ 121 neufivmy 104 ¢ Uszma o Jull 9 Bavney we, 2547
Total Suspended Particulate (TSP) : duavaswriuasyya wds 24 Faln
Particulate Matter (PM-10) : duaveswwwmidnnia 10 luasew 1ade 24 Falas
Reviewed signatory Approved signatory
4/5

Reported results refer to submitted samplels) only.
Co not copy partial of this analysis repart without official approval.

MEC-FM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT GO.LTD.

ANALYSIS REPORT

Data Provided by Customer
v ' o ar o [ o m - ’ & Y |
Customer Name maﬁuawmnﬁ Yyeanny Tﬂ'sqn'muﬁaquwuqmmmi‘suﬁuﬂﬂuuu IWBEASIMNITUNDATN UTEMIULATH

26983/15473
Address : shuarioy SuneTasne fordaae Report No. : M660180
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 4-5 March 2023
Station - dlineulssliiiuvedlasens Sampling Method : High Volume Air Sampler

(UTM 47Q 801711 E, 1919147 N.)
vData Provided by Laboratory

Sample No. : M660180/5 Received Date  : 6 March 2023
Sample Type  : enaluussenmamll (Ambient) Analytical Date  : 6-16 March 2023
Report Date : 16 March 2023
Modal of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date ; 5 December 2023
Paramet Sampling Dat Analytical Method Result ¢ Standard ™
rameter m ic
pling Date alytica (mg/m?) (me/m?)
Total Suspended Particulate (TSP) 04-05/03/2023 US.EPA 40 CFR 50, Appendix B 0.241 0.330

Note: " Uszmanuenssuniidumndeuniand atuil 20 (we. 2547) God r‘hwmnmg'luqmmwa'ln"mlum"smn'miﬂm?i’:'lﬂ
UssmallustBeamgunet iy 121 aoufiey 108 Q Ussma o Uil 9 Aimnaw wel, 2547
Total Suspended Particulate (TSP) : Fluareaiunuaassiu waw 24 il

Reviewed signatory Approved signatory
e e e S e i e e e p R s S e e s |
Reported results refar to submitted samplefs) only. 5/5

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566


User
Rectangle

User
Rectangle

User
Rectangle


uaENn Tud IBUBItESD AoUTaNaUN $hra
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : #affuddin yoeeiia Tassmswiiswsiugrammnssueiiafuyy WagramnTsuneain Yssnmln
26983/15473

Address : wuanlies Sunadsasn fminiay Report No. : M660180
Sarmpling By : Sampling Team of Mine Engineering Consuttant Co.Ltd. Sampling Date  : 4-5 March 2023
Station : didnaulsaliifiuvaslasenis Sampling Method : Anemometer

(UTM 47Q 801711 E, 1919147 N.)
Data Provided by Laboratory

Sample No. : M660180/6 Received Date  : 6 March 2023
Sample Type  : anudmarfisniaan (Wind Speed) Report Date : 16 March 2023
Result
Timg Wind Speed (m/s) Direction

12.00-13.00 N/A N/A
13.00-14.00 0.5 NE
14.00-15.00 Q0.7 NE
15.00-16.00 1.0 S5E
16.00-17.00 1.1 SSW
17.00-18.00 0.6 N
18.00-19.00 1.5 WINW
19.00-20.00 N/A N/A
20.00-21.00 N/A N/A
21.00-22.00 N/A N/A
22.00-23.00 N/A N/A
23.00-00.00 N/A N/A
00.00-01.00 N/A N/A
01.00-02.00 N/A N/A
02.00-03.00 N/A N/A,
03.00-04.00 N/A N/A
04.00-05.00 N/& N/A,
05.00-06.00 N/A N/A
06.00-07.00 N/A N/A
07.00-08.00 1.0 NE
08.00-09,00 0.6 N
02.00-10.00 0.6 WINW
10.00-11.00 0.8 NW
11.00-12.00 N/A N/A

Note: N/A Mun®fa anawy {Calm) davdnia 0.4 mvs

Infer :

arudraudlng fidwndy 0.4 m/s

Reviewed signatory

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566

AemeandaulngiWeunaniia : eeyiuoandawviie

Approved signatory

1/2


User
Rectangle

User
Rectangle

User
Rectangle


uStin Tl SudiGeso AouBaIOUN TV
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : Wiavjududiia yeyosana lasanmumilewstugravinssurlinduu thegaamnsiunaadng Ussymuldnsi

26983/15473
Address s ihuandes Sunefasw Jvisiag Report No. : M660180
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 4-5 March 2023
Station s Al nalifiuredasainig Sampling Method : Anemometer

{UTM 47Q 801711 E, 1919147 N.)
Data Provided by Laboratory

Sample No. 1 M660180/6 Received Date  : 6 March 2023
Sample Type : i uazhirimeay (Wind Speed) Report Date : 16 March 2023
S st o g o

CATAPERIOD:

Sronl Date D023 . 1200
Edd Dade: 0520 - 12:00

TOTAL COUNT: | CALW WIHDS:

2EarE 537
ANG FIHD SPEED
0.37 mis
; e e s e COMPIN KAHE:
WEST '
TAODELER"
WWIND SPEED
(el OHaTE:
. : J G w1120 :
i e B 2c0-1120 ey
- I o T 58029
: T sec.cm
: 1 veo-200
B 0s0-180
Calmx 58.22%
‘isoum - PROECTIN:
Reviewed signatory Approved signatory
Reported results refer to submitted samplels) only. 2/2

Do not copy partial of this analysis report without official approval.
MEC-Fi-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
voooar & w s ] Lo A - -5 ' » w o=
Customer Narme  : Waiugiudfia yayosdna Tassnisiwilowsugaamnisusiiniiuyy thogaavnasunadiy Ussnionsy

26983/15473
Address : Avantion duneTerne Jaminag Report No. : M660180
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 4 March 2023
= A e
Station T USIHLNNINUL Sampling Method : Smoke Cpacity Meter
Data Provided by Laboratory
Sample No. : M660180/7 — M660180/11 Received Date  : 6 March 2023
Sample Type  : Anufiusen (Opacity) Report Date : 16 March 2023
Area System Opacity ( % ) Average | Standard"
Sample No, L.
monitoring ControlDust | 1 | 2 | 3 | 4|5 |6 |7 |[8]|¢9 |10 (%) (%)
. wa o | OATURAARY/
M660180/7 | UILINENTUNWU . ¥ 001000102000 10|10(|10 |00 0.70 20
dwsaun
vl | ;nansUengay/
M660180/8 N . ¥ 10/20(10(10|00|10|10|00(10(20 1.00 20
Hilwg Asdn
Usahnli | 91msUnagu/
M660180/9 5 oA oy 00(00|10|20|00|10|00(|10]|00]|00 0.50 20
Pun 2 alsen
vinezunsy | anensieean/
MM&60180/10 o A 10/106/10|00|10|10|10|00| 10|10 0.80 20
ARYINA awsgin
Uiy il
M660180/11 mﬂ'l‘i‘lJP“ﬂ;qu/ 00|10(10|20(|10(20]10|20(|00]|00 1.00 20
GAELI awasn

Note : Vussmansenmvingwnans weluladusrdswndon sonmuprmiluinam 55 wimssswiydhduaduuarimrguamiunaionmisana
- o ' ) ' ' - ' =
w.g. 2535 1909 fMmusuansusIvgumsudostuazest 3nTali ua dasfiu Usznialuswiagiyiunem & 114 aaud 6
ariuil 21 unsiau 2540

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/1
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566


User
Rectangle

User
Rectangle

User
Rectangle


udun Tl 1Subitaso rousalaur 911
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
woow Y Fa = [y - - P Ve o
Customer Name  : WHVUSUAA YEUERAND Iﬁiqmimumuimuqma'mﬂ'ismuﬂwugu LWaRaa TRNIINNDE I Usznuunsh

26983/15473
Address s fuantine SuaeTiavns Yarinae Report No. : M660180
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 4-5 March 2023
Station s Yosaein {(uniios) (UTM 47Q 801080 E, 1921228 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample No. 1 M660180/12 Received Date  : 6 March 2023
Sample Type : 5zfuLdes (Sound Level) Report Date : 16 March 2023
Model of Equipment ; Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023
Measurernent of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Tim Equivalent Sound Pressure Level (dB(A))
€ Leg 24 hrs. Lmax
11.00-12.00 52.5 89.1
12.00-13.00 49.5 723
13.00-14.00 48.5 70.1
14.00-15.00 48.8 69.3
15.00-16.00 50.6 84.0
16.00-17.00 48.5 75.3
17.00-18.00 499 70.1
18.00-19.00 55.5 65.7
19.00-20.00 63.8 68.8
20.00-21.00 64.6 69.6
21.00-22.00 65.6 79.2
22.00-23.00 62.2 69.2
23.00-00.00 62.9 68.2
£0.00-01.00 61.6 68.3
01.00-02.00 61.4 68.0
£2.00-03.00 60.2 66.7
03.00-04.00 62.2 67.7
04.00-05.00 61.9 69.3
05.00-06.00 57.5 715
06.00-07.00 55.0 70.3
07.00-08.00 53.0 69.7
08.00-09.00 53.6 72.2
09.00-10.00 52.5 4.2
10.00-11.00 523 713
Average 24 hrs, 59.7 &
Maxirmum - 89.1
Standard” 70.0 1150

Note: ¥ Ussmeemuznssuntsiwandommiond atud 15 (. 2560) Ges dmumsnasgiusyiudsdasialy

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

‘ ANALYSIS REPORT

Data Provided by Customer
LN & Fa o "o - = ] 1y LY |
Customer Name : Wisfuand i Yyeeais Tasanmauiinaifugramnssuuiniuyy INBgaanIsungas e Uisuunsy

26983/15473
Address : puarition dnnedtarwe Jninee Report No. : M660180
Sampting By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 4-5 March 2023
Station s Foluuafawy Gnndama) Sampling Method : Sound Level Meter

(UTM 47Q 800452 €, 1919517 N.}
Data Provided by Laboratory

Sample No. : M660180/13 Recelved Date  : 6 March 2023
Sample Type  : susiuiden (Sound Level) Report Date : 16 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/02040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No ; €2203-0102
Time Equivalent Sound Pressure Level (dB(A))
Leq 24 hrs. Lmax
12.00-13.00 48.4 714
13.00-14.00 43.0 63.7
14.00-15.00 434 65.6
15.00-16.00 4d.2 69.1
16.00-17.00 44.3 0.6
17.00-18.00 423 70.3
18.00-19.00 433 62.8
19.00-20.00 a7.7 526
20.00-21.00 a47.7 62.7
21.00-22.00 47.8 51.2
22.00-23.00 46.4 528
23.00-00.00 45.3 52.5
00.00-01.00 454 61.6
01.00-02.00 45.2 63.7
02.00-03.00 44.6 54.3
03.00-04.00 43.7 64.1
04.00-05.00 49.3 66.5
05.00-06.00 50.0 75.7
06.00-07.00 450 64.9
07.00-08.00 46.3 670
08.00-09.00 45.2 66.0
09.00-10.00 44.2 69.5
10.00-11.00 44.2 726
11.00-12.00 46.3 70.5
Average 24 hrs, 46.0 =
Maximumn - 75.7
Standard” 700 115.0
Note : ! ysniAnsznssumsBaedouuvin® aludl 15 ma. 2540) Fes fvumnasgusziudedaedly
Reviewed signatory Approved signatory
Reported results refer to submitted samplels) only. 2/5

Do not copy partial. of this analysis report without official approval,
MEC-FM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
w ' o a fe = 1o = - < o a v _al
Customer Name : Wntfudausitn yesifa lassnsmiipwusiugaamnssuriinfiudu iogpamnisuneain Usenmidnst

26983/15473
Address s Aty snnafarws dminae Repoft No. : M660180
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 4-5 March 2023
Station s Yathlanuu (hulanu) (UTM 47Q 804145 E, 1919825 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sarmple No. : M66(1180/14 Received Date  : 6 March 2023
Sample Type  : széfulded (Sound Level) Report Date : 16 March 2023
Model of Equipment ; Quest Muodel of Traceability : CA-12B8/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No ; C2203-0102
T Equivalent Sound Pressure Level (dB(A))
me
Leg 24 hrs. Lmax
12.00-13.00 59.0 86.3
13.00-14.00 54.2 76.4
14.00-15.00 56.0 80.2
15.06-16.00 544 74.4
16.00-17.00 476 725
17.00-18.00 46.5 65.3
18.00-19.00 48.3 65.8
19.00-20.00 54.3 93.7
20.00-21.00 49.7 68.2
21.00-22.00 d6.1 65.1
22.00-23.00 47.5 76.5
23.00-00.00 47.0 63.6
00.00-01.00 45.4 76.5
01.00-02.00 65.6 91.1
02.00-03.00 44.8 76.7
03.00-04.00 457 67.1
04.00-05.00 54.9 83.7
05.00-06.00 53.7 74.7
06.00-07.00 54.6 76.7
07.00-08.00 52.3 75.7
08.00-0%.00 51.2 69.3
09.00-10.00 50.7 73.5
10.00-11.00 54.2 78.0
11.00-12.00 528 719
Average 24 hrs, 55.1 =
Maximum - 93.7
Standard” 70.0 115.0
Note: 7 Ussmanusnssumsduindouuiend atuil 15 (e, 2540) Fos dmumnasgrsziudoalnoiily
Reviewed signatory Approved signatory
Reported results refer to submitted samplels) only. 3/5

Do not copy partial of this analysis report without official approval.
MEC-FM-25 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : H1eududnia yayosaiie Tassmswiiowsiugramnasseiinfuyy tegramnisunieashs dssmudasi

26983/15473
Address : uartos dunafeane vl Report No. : M660180
Sampling By « Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 4-5 March 2023
Station : UIunuBInl (UTM 47Q 802576 E, 1916795 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample No. : M660180/15 Received Date  :6 March 2023
Sample Type s sefudias (Sound Level) Report Date : 16 March 2023
Model of Equipment : Quest Model of Traceability : CA-12B/02040047
Reference of level {dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Time Equivalent Sound Pressure Level (dB(A))
Leqg 24 hrs. Lmax
11.00-12.00 520 71.2
12.00-13.00 50.7 718
13.00-14.00 519 734
14.00-15.00 50.6 719
15.00-16.00 51.0 70.5
16.00-17.00 51.6 70.4
17.00-18.00 52.8 74.6
18.00-19.00 50.5 73.5
19.00-20.00 518 73.1
20.00-21.00 51.8 79.5
21.00-22.00 513 759
22.00-23.00 53.1 78.7
23.00-00.00 47.2 60.2
00.00-01.00 a7.1 64.3
01.00-02.00 46.6 60.0
02.00-03.00 46.9 66.1
03.00-04.00 484 64.5
04.00-05.00 50.4 738
05.00-06.00 49.8 67.8
06.00-07.00 53.0 74.6
07.00-08.00 56.3 83.2
08.00-09.00 539 74.4
09.00-10.00 54.0 73.1
10.00-11.00 54.6 789
Average 24 hrs. 51.8 =
Maximum - 83.2
Standard” 70.0 115.0

Note : ! Ustmermusnssumsassinteuwisn® aduil 15 (. 2540) Bov dmuanmsgussdudodlaginll

Reviewed signatory Approved signatory

Reported results refer to submitted samplel(s) only. 4/5
Do not copy partial of this analysis report without official approval,
MEC-FM-45 Rev.05 03-(1-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : Whaudauiniia yayaedfa Tnsenswilaausiiugramnssugiinfuyu iweasamnsaunaain dsenudnsi

26983/15473
Address : fvasnies Suneliagn Jwmiaiag Report No. : M660180
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 4-5 March 2023
Station s ddnanilsslifiuvedasinig Sampling Method : Sound Level Meter

{UTM 47Q 801711 E, 1919147 N)
Data Provided by Laboratory

Sample No. : M660180/16 Received Date  : 6 March 2023
Sample Type : suduides (Sound Level) Report Date : 16 March 2023
Model of Equipment : Quest Model of Traceability : CA-1268/02040047
Reference of leveal (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023
Measurernent of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No ; C2203-0102
Time Equivalent Sound Pressure Level (dB(A))
Leq 24 hrs. Lmax
12.00-13.00 69.5 92.7
13.00-14.00 68.9 95.0
14.00-15.00 70.9 104.1
15.00-16.00 72.1 94.7
16.00-17.00 72.3 102.1
17.00-18.00 725 100.3
18.00-15.00 68.9 96.8
19.00-20.00 62.6 934
20.00-21.00 5.0 66.4
21.00-22.00 57.1 70.8
22.00-23.00 55.1 67.2
23.00-00.00 58.0 78.8
00.00-01.00 54.5 67.8
01.00-02.00 54.1 72.0
02.00-03.00 55.1 84.5
03.00-04.00 56.0 79.4
04.00-05.00 56.3 789
05.00-06.00 62.3 9.1
06.00-07.00 59.9 9.7
07.00-08.00 66.0 877
08.00-09.00 65.3 93.0
09.00-10.00 69.4 98.2
10.00-11.00 69.2 87.7
11.00-12.00 66.0 95.8
Average 24 hrs. 67.2 -
Maximum - 104.1
Standard” 70.0 115.0
Note: ¥ Uszmngznsmumsdiwndonuvisn atuil 15 (e, 2540) Bos dmmumsgwsviududasialy

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 5/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : Maviusudie ygeedia Tesamawilewsiugeamnssusiinfiuyu tRogramnisudeadts Yssmudnsii

26983/15473
Address - dnuaentiey Sunataew Swinae Report No. : M660180
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 5 March 2023
Station - Jamaeiian (Whunilos) (UTM 47Q 801080 E, 1921228 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample No. : M660180/17 Received Date  : 6 March 2023
Sample Type - anwduasifiou (Vibration) Report Date : 16 March 2023
Pararmeter Reselt
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) ' <(.500
Standard”
Peak Particle Velocity (mm/sec) - - -
Peak Displacement (mm) 5 - =

v - 5 w al a ar Y - 3
Note: ! Ussmansswrisminennsssamnfariauwindon 3os fmuammsgumunnvivfvuasaruduasifiouanmaiiviioddu
oy = ' al ar
Wlﬂﬂm’lﬂﬂﬁm"@kﬁﬂm ey 122 soun 1254 'ﬁ\'ﬁ,‘uﬂ 259 punAw 2548

N/A vaedis Frequency < 1 Hz, Velocity <0.130 mm/sec wés Displacement < 0 mm
Lanssdawiiog 16,50 1.

Reviewed sighatory Approved signatory

Reported results refer to submitted sample(s) only. 1/4
Do not copy partial of this analysis report without official approval.
MEC-FiM-45 Rev.05 03-01-2566


User
Rectangle

User
Rectangle

User
Rectangle


usuh Tud ISURIGasY RoUBAEIOUR TG
MINE ENGINEERING CONSULTANT CO.LTD.

| ANALYSIS REPORT

Data Provided by Customer
Customer Name : asfugusiia yyeeine lassnmiiswusfiugaamnssusiinfiuu ivegramnssunaas Ussnmuldngi

26983/15473
Address : dnuanloe Swnedsw Javiniae Report No. : M660180
Sampling By : Sampling Team of Mine Engineering Consultant Co,Ltd. Sampling Date  : 5 March 2023
Station : Soluumdauy (GniaTaenseg) (UTM 47Q 800452 E, 1919517 N)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample No. : M660180/18 Received Date  : 6 March 2023
Sample Type s auduasiiou (Vibration) Report Date : 16 March 2023
Parameter Resu
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) - - -

@ = . v o Py ur , °
Note : v 1.1'i#mﬁﬂi‘.ﬂ"li‘N'ﬂi'ﬂU‘ln‘iﬁ‘i‘iummmsﬁm‘)ﬂﬁﬂu YTk ﬂmuﬁu'\ﬂsﬁmﬁquﬂuixﬂﬂLaENuaﬁﬂQqﬂﬁuﬁslﬁau‘“‘lﬂﬂ'T'j“"lm’TflﬂQﬁu
- ] = ar o ar
ﬁﬁmﬂuiwn%mqmﬂw‘l Lay 122 moun 125 4 639U 29 §usu 2548

N/A wanefla Frequency < 1 Hz, Velocity <0.130 mm/sec wag Displacement < 0 mm
nensudamiios 16.50 .

Reviewed signatory Approved signatory

Reported results refer o submitted sample(s) only. 2/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 (3-01-2566
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
v v o ar s o . P al ' v _al
Customer Name mmuehumnﬂ YRYERAND Tﬂiam3muaauswuqﬂmwﬂsimumwuw maqmamnisunaa‘%’w Uszynulash

26983/15473
Address s fuawies Sunefaew Yminae Report No. : M660180
Sampling By : Sampling Team of Mine Engineering Consultant Co,Ltd. Sampling Date  : 5 March 2023
Station s othlanuu (Gulanuw) (UTM 47Q 804145 E, 1919825 N)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample No. : M660180/19 Received Date  : 6 March 2023
Sample Type - ansduaviiiou (Vibration) Report Date : 16 March 2023
Parameter =
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particle Velocity {mm/sec) <0.120 <(.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) - - -

ar a . Y -l & w alr - a
Note : U Ussnimnsznrvinenssimuiuardindou (e nwumnmgﬂuﬂwFpﬁzﬂ'uL%Imuazmmauazmaumnmimmﬁmﬁu
Y i = ar ar
mwuw"luswﬁmnqmnm L 122 maun 125 4 a9 29 sunay 2548

N/A wunwila Frequency < 1 Hz, Velocity <0.130 mm/sec waiz Displacement < 0 rmim
naTsslnmiley 16,50 .

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.05 03-01-2566
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udun Twd 1IBUBItESO AoUBAIALYT D0
MINE ENGINEERING CONSULTANT CQ..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : fharfududnii ygeedae lasnwiliswsiiugramnssuiinfiugy iegeamnssuiaais Useniudngi

26983/15473
Address : fuaniioy Snedeews Sy Report No. : M660180
Sarnpling By : Sampling Teamn of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 5 March 2023
Station s uruesen (UTM 47Q 802576 E, 1916795 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample No. : M660180/20 Received Date  : 6 March 2023
Sample Type - anuduasdiou (Vibration) Report Date : 16 March 2023
Pararneter s
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} - - -

2 a y v = a a el - ® a_ o=
Note: ¥ wsemanssnmminensssmyduasduaedeu Foe fmuanasgwmuansedudsuayamuduasiiounnnmimiioiy
Fisrdlusshampuny wa 122 souit 125 « aedufl 20 Suman 2548

N/& Wbl Frequency < 1 Hz, Velocity <0.130 mm/sec e Displacement < 0 mm
nassiiawmiley 16.50 u.

Reviewed signatory Approved signatory

Reported results refer to subrnitted sample{s) only. 4/4
Do not copy partial of this analysis report without official approval.
MEC-FiM-45 Rev.05 03-01-2566
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udEN Tud IBUSITasY PoUBalAUN B0
MINE ENGINEERING CONSULTANT GO..LTD.

A

ANALYSIS

THAILAND

NSC-TISI-TIS 17025 R E PO RT

Testing 0623

Data Provided by Customer

Customer Name : avfuaudita yayesdfa Tassnsilewsugeamnssuelinfuyu Regsamnssuiaadny seviylnh

26983/15473
Address : uan e snaiaem Faniane
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.
Station  thfduudanie3utih (Sump)

(UTM 47Q 801714 E, 1919306 N.)

Data Provided by Laboratory

Sample No. : M660180/21
Sample Type  : w1 (Water)

Sample Appearance : 18 finsnou liifindu

Report No. : M660180
Sampling Date  : 5 March 2023
Sampling Method : Grab Sampling

Received Date 16 March 2023
Analytical Date  : 6-16 March 2023
Report Date : 16 March 2023

Parameters Units Analytical Methods ¥ Resutts Standard 2
pH @ 25 °C - Electrometric Method (4500-H" B) 7.8 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 -
Totat Dissolved Solids re/L Dried at 180 °C (2540 O) 390 -
Total Hardness me/L as CaCO, | EDTA Titrimetric Method (2340 C} 284 -
Turbidity* NTU Nephelometric Method (2130 B) <1.0 -

Note: " Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 U‘sumﬁﬁmqnssum‘iaamﬂaammaﬁ‘m adu¥i 8 (ﬂ A. 2537) aaﬂmmﬂﬁiuwsziwucgzyﬂauasuu.av‘mmﬁmmwﬁm'maauuﬁwm
N.A.2535 (304 n‘muﬂmmmuﬂcun‘lwu'l"l‘ial,mﬁw‘lmﬂu FRuflusefepaunw 183 111 aeuil 16 ¢ asTufl 24 nuanvius 2537

Wssamdl 3)

* swmmadeuileguenveutiontsiuses ISOEC 17025 wawiasUfd@mmadou

Reviewed signatory

Approved signatory

Reported resulis refer to submitted samplels} only.
Do not copy partial of this analysis report without official approval.

MECFM-45 Rev.05 03-01-2566
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RECALIBRATION
TISCH ) e
’ ‘ } December 5, 2023

Environmental

Calibration Certification Information _
Cal. Date: December 5, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 751.1 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) (m3) (m3) (min) (mm Hgl (in H20)
35 i I 2 5 4 1.4280 3.2 2.00
2 3 4 1 1.0110 6.4 4.00
3 5 6 1 0.9000 7.9 5.00
4 7 8 1 0.8570 8.8 5.50
L 9 10 1 0.7080 12.8 8.00
Data Tabulation
Pa )(Tstd )
Vstd Qstd 1/ A"'( Pstd/\ Ta Qa “H( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9974 0.6985 1.4154 0.9957 0.6973 0.8848
0.9932 0.9824 2.0017 0.9915 0.9807 1.2513
0.9912 1.1013 2.2380 0.9895 1.0994 1.3990
0.9900 1.1552 2.3472 0.9883 1:1532 1.4673
0.9846 1.3907 2.8308 0.9830 1.3884 1.7696
= 2.04:!._9_6 m= 1.27864|
QSTD = -0.00930 QA b= -0.00581
r= 0.99998 r= 0.99998
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
Qstd= 1/m ((\/AH(—P%%&—)( Tt ))b) Qa= 1/m ((JAH( Ta/Pa )) —b)
Standard Conditions
Tstd: 298.15 ¢k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
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- THAI METEOROLOGICAL DEPARTMENT

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 12 March, 2022 Certification No. 126/21
Page : 1 of 2
Object : Wind speed and wind direction
Manufacturer : Sensor : NRG
Basic Datalogger : Symphonie
Type : Sensor : #40C Basic Datalogger : LR20
Serial No. Sensor : 1795-00112864 Basic Datalogger : 309011957

Customer

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1012.1 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theador Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by :

Mechanical Engineer
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The Result of Calibration

Certification No. 126/21

THAI METEOROLOGICAL DEPARTMENT

12 March, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonie Anemometer | Pressure | Vacumm| Pressure | Pressure | Correction | Velocity | Correction
m/sec inches | inches hPa hPa hPa m/sec m/sec
1.00 = 2 = - & 0.89 0.11
3.02 = = = - = 3.11 -0.09
5.00 = = = - S 4.89 0.11
7.04 » = = - = 7.12 -0.08
9.02 = = i - = 8.90 0.12
11.01 # 5 = - 11.12 -0.11
13.01 = . * - = 12.90 0.11
15.01 = = " - = 15.13 -0.12
17.02 = : & - = 16.91 0.11
20.02 e e = - = 20.02 0.00

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
90
180

270

0
90

Calibrated by :

Mechanical Engineer

f e 4

-

/ [ Al .‘."J'_:' s ‘ - 5 3
Calibration & Test Section) + '
3 | S T e ]

ot I Wt s R 2
Met@aocpi_ogmal [nstruments l?uﬂa:_iu
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DX

Acoustic Laboratory
Thailand

Certificate of Calibration

Order No: 2203040
Certificate No.: C2203-0102

Customer;

Date of Calibration: 2022-03-24

Date of issue: 2022-03-25
Instrument Calibrated: Sound Calibrator
Manufacturer: Quest

‘I'ype: CA-12B

Serial no: V2040047

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

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

Preconditioning:

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

Instruments and Program:

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

Equipment standards used:
- Sound measuring equipment calibration unit 483B S/N31083
- Digital multimeter Keysight S/N HP34401A
- Ultra-low distortion function generator Stanford SRS DS360 S/N123625
- Acoustic sound calibrator class 0 Nori253 S/N32941
- Reference microphone condenser G.R.A.S. 40AU-1 S/N309231
-  System software Norl504A

Traceability
The measured values are traceable to following the ISO/IEC 17025 laboratories:

Sound Pressure Level: NCL, Norway
Reference microphone: NCL, Norway
Voltage: TPA, Thailand

Frequency: TPA, Thailand

Puge 1 of 2


User
Rectangle

User
Rectangle


DX\

Acaustic Labaratory
Thailand

Certificate No.: C2203-0102

Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.43 kPa 23.0°C 50 %RH
Measurement conditions: 100.67+ 0.01 kPa 214+1.1°C 58.9+2.2 %RH

1. Sound pressure level

Specified sound | Measured sound | Deviated value Uncertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2 (dB)
Reference microphone 40AU S/N 309231
110.00 ] 108.0 | 2.0 | + 0.1 ] +0.75
2. Frequency
Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) IEC60942:2003
(Hz) (Hz) Class 2 (%)
Reference microphone 40AU S/N 309231
| 1000.00at 110dB |  999.42 | 0.06 | +0.1 | +2.0
3. Total distortion
Specified sound . Tolerance limit
pressure level Measureg /I;istortlon Unc:‘;t :;inty IEC60942:2003
(dB) ° ° Class 2 (%)
Reference microphone 40AU S/N 309231
110.0 [ 0.80 [ £0.3 | = 4.0

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor k = 2,
providing a level of confidence of approximately 95%

Calibrated By: ..... ... Checked By:

Date of calibration s 2022-03-24
Date of issue : 2022-03-25

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

Certificate of Calibration

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

Equipment Name : Vibration Monitors

Manufacturer » Instantel

Model T N/A

Serial Number ¢ UM14539

ID. Number : VM-NO-8

Environmental Conditions

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

Method of Calibration

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

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

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

MMM RLEW G 0222-€6T (299) 2L ( puelieyL ) ozieT ueyiunyied Suenjduopy 1SSUo| T 0ON 62/69

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

E

Calibrated by : Approved by

=]

=

Calibration Officer

Authorized Signatory

WO ULCHIMEEWINRALLINCG

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

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

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

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



ty METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. :

Result of Calibration

SPR23010174-3

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

Geophone P/N 721A3301

Functional Performance Test

Page : 3 of 4

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

SP-FM-04-15 REV.Q




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

Result of Calibration

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

Results of Calibration : () Without ( ) After Adjustment

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

(Hz) (+)
180.0 0.501 0.495 —-0.0086 0.0060
160.0 1.000 0.892 -0.008 0.012
160.0 1.502 1.490 -0.012 0.017
160.0 2.000 1.985 -0.015 0.023
160.0 3.001 2.981 -0.020 0.035
160.0 5.002 4.978 -0.026 0.058
160.0 8.997 9.970 —0.027 0.12

Note:

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

This Certificate is not certified for any cammercial transaction.

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

— End of Certificate -

SP-FM-04-15 REV.0



CALIBRATION LABORATORY CoO.,LTD. \{é

\
VAT PTY) 4@ Matianal Actreditahian Easnd
3 ACCREDITED
. —

iy hily ‘\,\'\ CALIBRATION AND
c l_ c ' DIMENSIMAL MEASUREMENT

ACDM-2414

4”'

Accredited
IS0/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

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

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

CLID. NO. E 362101622

JOB CONTROL NO. : 220718072053

CUSTOMER

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

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

Calibration Engineer

Approved By :

Authorized Signatory
06 August 2022

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

the International System of Units ( S1)
Certificate No, Q22072053
F3-011-04/01-12 page L of 4

A tocalibratlon
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CALIBRATION LABORATORY (0. LTD. & A,;%AB

]IBE_M'R_& ANST Malional Accrediiairon Beard

ACC REDITED
— ESED =
; CALIBRATION AND
DIMENSKNAL MEASUREMENT
ACOM-2814

REPORT OF CALIBRATION
FOR

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

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

PROCEDURE USED :
T'his instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

The calibration was performed by Comparison with Weight Set which maintained by the Calibration T.ahoratory Co, Tad.

REFERENCE STANDARD USED :

Weight Sct Mcttler Toledo Class B2 S/N. 158850,

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

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

UNCERTAINTY :

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

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

Certificate No, Q22072053
F3-011-04/01-12 page 2 of 4
o

@clecalibration
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AME? Haienat Accredilatan Beard
ACCREDITED
[ QLT ey |
CALIERATICN AND
DIMEMHSIONAL MEASUREMENT

ACDM-2814

Accredited
IS0 /TEC 17025

CONDITION OF CALIBRATION ITEM : GOOD

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

1. Error of indications [ Before Adjustment ]

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

2. Error of indications | After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g ) t (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,28
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0001 +0.0001 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.6000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 149.9999 149.9999 0.0000 0.24 2,00
200.0000 199.9997 199.9999 +0.0002 0.24 2,00
3. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g)
200.0000 0.00005
Certificate No. Q22072053
F3-011-04/01-12 page 3 of 4

@clccalibration
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ac_mi% AHST Kationgi Accreditation Board

»&CCF‘EDITED
LSO OSE ] 3

.":f—\..‘ ALIBRATION &
cLe
ISO/IEC 17020
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4 ( 3 ::‘ : 4\
[ ]
2 5
Display Value ( g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value ( g}
50.0000 50.0000 | 50.0000 50.0000 50.0001 50.0000 0.0001
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only,
##H End of Certificate ###
Certificate No. Q22072053
F3-011-04/01-12 page 4 of 4

@clccalibration
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 GALIBRATION LABORATORY CO.LTD. 2. AliAB

M il A e B
= i
‘,__ AL.(_.IILL)ITI:D
f"‘\ \ —— EESSGTT.
c Lc -"'n,.f”h \ CALIBRATION AND
DIMENSIONAL MEASUREMENT

Accredited ACDM-2814
1SO/EC L7026

’J .\q

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL /TYPE ! AZ214

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

JOB CONTROL NO. $ 220718072052

CUSTOMER :

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

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

Calibration Engineer

Approved By :

Authorized Signatory
06 August 2022

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

the International System of Unlts ( 81)

Certificate No, Q22072052

F3-011-04/01-12 page 1 of 4

[m] ]
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@clecalibration
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j CALIBRATION LABORATORY Co.,LTD.

ilaé__"__ﬁﬁqg AH5E Walignal Arceeditaiign Board

Accredited
ISO/1IEC 17025

REPORT OF CALIBRATION
FOR

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

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

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

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

REFERENCE STANDARD TISFED :

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

TRACEABILITY :

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

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

UNCERTAINTY :

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

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

Certificate No, Q22072052

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

a@clecalibration


User
Rectangle


CALIBRATION LABORATORY CO.LTD. i ¢

—~ isdiier intes. |

CLC

Acceredited
IS0 /IBC 17020

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

CALIBRATION DATA

1. Error of indications [ Before Adjustment |

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

2. Error of indications [ After Adjustment ]

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

ANSI Waltonai Acceaditalion Board
ACCREDITED

T
CALIBAATICN AND
DIMEMSIOHAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025
CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4 (3 : .‘ : 4\
[]
2 5 2 5
Display Value ( g) Maximum Pifference of
Nominal Test Value ( g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0002 49.9999 0.0002
Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No, Q22072052
F3-011-04/01-12 page 4 of 4

@clccallbration


User
Rectangle


| B

PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Instrument Location:

Instrument Serial No.: 079518071903

Date: 31-Oct-2022
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 20f2
Ct_lstomgr Name Telephone Number:
(if applicable):
Service Engineer Service Order WO0-01919017
Name: Number:
Date PM Performed: 31-Oct-2022 Next PM Due Date: 30-Apr-2023
(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 R — 3
! PerkinElmer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

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

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

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

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

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

Additional Reagents and Standards Required for PM

R Nl.meer Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 58-146CRX1 30-Oct-2023
Instrument Calibration-4
N9300221 (N9300221 diluted 100X) 1 58-169CRY1 30-Nov-2023
ICP-OES/Avio200 Preventive Maintenance (PM) Page 2 of 6




Procedure Checklist

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

1. General:

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

2. Mechanical:

¥1 Inspect and clean all fans and filters.
¥l Inspect and replace torch components and necessary.

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

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

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

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

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

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

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

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.

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




3. Electrical:

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

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

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

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

4. Optical:

¥] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

¥1 Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

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

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

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

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

5.1 Spectral Resolution:
1 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 % 0.73 Passed
Mg 280.856 %RSD <1 % 0.29 Passed
Mg 285.207 %RSD <1 % 0.36 Passed
Ba 455.403 %RSD <1 % 0.37 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 7332 788302.8
Mn 257.610 Axial 1,000 ppb 18083.8 2152249.4
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 7332000 780970.8 9.38 <30 PPB Passed
Axial 18083800 2134165.6 8.47 <30 PPB Passed
6. Review:

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

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 (] the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
31-Oct-2022
(DD-MMM-YYYY)

Authorized Customer Representative: / Date:
31-Oct-2022
(DD-MMM-YYYY)

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



User
Rectangle

User
Rectangle


PerkinElmer TruQ

Atomic Spectroscopy Standard

9001

CERTIFIED

Certificate of Analysis

* |Instrumental Analysis using ICP Spectrometer:

Expiration Date: (JC'T 30 2023

PerkinElmer Number: N0691579

Description: Multi-Element Standard

Matrix: 2% HNOa

Lot Number: 58.146CRX1 Certification Date: APR - — 2022

Analyte Labeled Measured SRM Analyte Labeled Measured SRM
As 500 pg/mL 483 pg/mL 3103a" Ni 10.0 pg/mL 9.89 pgfmL 3136*
K 50.0 pgrmL. 50.0 pg/mL I41a* Sr 10.0 pg/mL 10.0 pgfmL 3153a*
La 100 pgfmL 9.81 pg/mL 312va” Zn 10.0 pgimL 9.99 pgfmi J168a"
Li 10.0 pofmL 9.96 pg/mL 3128a* Ba 1.00 ygymL 0996 po/ml 3104a*
Mn 10.0 pg/imL  10.% pgfmbl 3132* Mg 1.00 pg/mL  0.992 pgfmb 3t31a*
' - indicates NIST SRM f - indicates CRM (when NIST SRM is not available)

Reference Multi: Lot# 57-138CR, 3-250MJ, 57-024CR, £7-20B8CR

Refer to side 2 for details of cerification.

Balances are calibrated with weight sels traceable to NIST.
We guarantee that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and accurate to +0.5% of certified
concentration until the expiration date, provided the standards are kept tightly capped and stored under normal laboralory
conditions. This value is the sum of cumulative errors associated with the analytical determinations, pipetting, and diluting to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-rins
ed bottles. All glassware used is class A.

| Be

PerkinElmer’

Certifying Officer:
PerkinElmer, Inc.

u.5.A. Tel: 1-203-925-4600
_U.S.A. Toll Free: 1-8[]0-762-4(1

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

Certificate of Analysis

PerkinEimer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOa

Lot Number: 58-169CRY1

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

* Instrumental Analysis using ICP Spectrometer:

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

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

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to NIST.
We guarantee that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and accurate to +0.5% of certified
concentration until the expiration date, provided the standards are kept tightly capped and stored under normal laboratory
conditions. This value is the sum of cumulative errors associated with the analytical determinations, pipetting, and diluting to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-rins
ed bottles. All glassware used is class A.

) Certifying Officer:

PerkinElmer, Inc.

PerkinElmer’
u.s.A. Tel: 1-203-925-4600

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

APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23 ed. Washington, DC: APHA, 2017. ?("“n‘[
4
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WUU NUY./81D lo
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.amsmiﬂ’mﬂammm‘a‘gmwammmqmawns‘m

(Secretary-General, Thai Industrial Standards Institute)

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

(Address)

Tasun135UTRIANEINISE

(Certificate of competence)

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

goivuailUnmenuaNNTaves vesuiinmsvadeuiazesfiRnisaouiiioy

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

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))

2 S

(WeeniR suEWUY)
sesavismsdinenasgundnfusigramnssy
UfUATITNsuny

NIgNsAgeaMNTIY dinsunnsguHdefmgnaImn sy AN
(Mirvstry of Industry Thailand, Thal Industrizl Standards Institute)
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sgazideasvnazveudgluiusasiasufiing

(Scope of Accreditation for Testing)

FoviosufiAnis
(Laboratory Name)
‘Vi?,J'WEJLﬁ?Jﬂ'ﬁ%JUi%Nﬁ
(Accreditation No.) 5
atufl 02 oonliausuil 18 wwieu . 2565 Fetufl 17 nouniau w.e. 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmwiesUijdins Mans O wenaauit O 42p3m O waewd O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU F1YN1INAFEDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
amAsIndeu
(environmental field)
1. ‘1:1;1 - Heavy metal - Standard Methods for the
(water) e Cadmium (Cd) Examination of Water and

0.002 mg/L to 5 mg/L
Chromium (Cr)

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

0.01 mg/L to 5 meg/L
Iron (Fe)

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

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

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

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

0.01 mg/L to 5 mg/L

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

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 1/5
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(Scope of Accreditation for Testing)

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

AALINADY
(environmental field)

1.1 (si9)

(water) (cont.)

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

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

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

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

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

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

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

Standard Methods for the

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

part 2340 C O/

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

DONIVAILAIUN 18 LUWIEU W.A. 2565

fetufl 17 nouniau w.e. 2566

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

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

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

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

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

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

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

0.01 mg/L to 10 mg/L

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

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

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

part 5220 C @

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 3/5
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(Scope of Accreditation for Testing)

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

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

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

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

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

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

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wil a/5


User
Rectangle


sgazideasvnazveudgluiusasiasufiing

(Scope of Accreditation for Testing)

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

(water and wastewater) (cont.)

4. au (soils)

0.10 mg/ L to 100 mg/ L

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

- Heavy metal

* Chromium (Cr)

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

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

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

5.0 mg/kg to 100 meg/kg sample

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

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

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