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uBUNn Tl BudIteso AouBalcun g
MINE ENGINEERING CONSULTANT COQ.LTD.

ANALYSIS REPORT

Data Provided by Customer
= - “ = o W ] 1 -y - A 1 b 33 - d
Customer Name : US®W @unannm 41nm Iﬁsqmsmuaausﬁuqmawnssmuwwsw NAARATMNFIUABATI Usgnuinsi

23431/15256
Address : fnuamnuan dnnalonten Jawiawen Report No. : M640119
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 14-15 September 2021
Station - dvinnulsdlaifiuveddasinig Sampling Method : High Volume Air Sampler

(UTM 47P 0445576 E, 0934501 N.)
Data Provided by Laboratory

Sample Type 1 9IMdA Received Date  : 16 September 2021
Analytical Date  : 16-22 September 2021 Report Date : 22 September 2021
Model of Equipment : TISH Model of Traceability : TE-50254/2262
Certified Date : 27 January 2021 Expiration Date ;: 27 January 2022
Result Standard ¥
Parametar Sampling Date Analytical Mcthod esu 3 )
(mg/m7) {mg/m?)
T3P 14 15/09/2021 US.EPA 40 CFR 50, Appendix B 0.040 0.330
PM-10 14-15/09/2021 US.EPA 40 CFR 50, Appendix J 0.019 0.120

Note: "ilsnmmpaunssunsduwindatuknnd atufl 20 na2507) Gos Awvusnesguaanmwmnaluissmalaeialy
TSP: uasenysau 1ade 24 7l
PM-10; urzaremnainada 10 Tuason wils 24 Fabi

Reviewed signatory Appraved signatory

Reported results refer to submitted sample(s) only, 1/3
Do not copy partial of this analysis report without official approval,
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

Address
Sampling By
Station

23431/15256

Data Provided by Laboratory

Sample Type
Analytical Date

;9N
: 16-22 September 2021

: fuamnuen Bunewiewan fadanen
: Sampling Team of Mine Engineering Consultant Co.,Ltd.
: gl EIunEn (UTM 47P 0442459 E, 0935792 N.)

Report No.
Sampling Date

- o YR - 7Y Y - ' o a
UTHY aunanng Inm Iﬂiamimuaquwuama’mnﬁwuwumw LHDRAAIWNTIUNDATN Uszmudash

: M640119
: 14-15 September 2021

Sampling Method : High Volume Air Sampler

Received Date
Report Date

: 16 September 2021
: 22 September 2021

Model of Equipment : TISH
Certified Date : 27 January 2021

Model of Traceability : TE-5025A/2262
Expiration Date : 27 January 2022

. ) Result Standard ¥
Parameter Sampling Date Analytical Method 3 3
{mg/m?) {(mg/m?)
TSP 14-15/09/2021 US.EPA 40 CFR 50, Appendix B 0.024 0.330
PM-10 14-15/09/2021 US.EPA 40 CFR 50, Appendix J 0.010 0.120
Note : Y Usznidemenssumsdeuindauurerd atufl 20 (nA.2547) $oq ﬁ’muﬂmmg‘mqmmwmmﬂluussmmﬁ'lﬁuﬁ"alﬂ
TSP: fjuaraassam wie 24 2l
PM-10: duazessswmdnnia 10 luasoy wde 24 Halas
Reviewed signatory Approved signatory
Reported results refer to submitted sarnplels) only. 2/3

Do not copy partlal of this analysis report without officlal approvat.
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
o A 3 ar ol -] ot = 1 £n = o A 1 53 - d
Customer Name : UT¥ 8vAanng 9ne Imamimuaquwuqmamniswuﬂmmw LHBgRANMNIIUNDETI UsEnuunsy

23431/15256
Address : AUARINKAA SUNBLIDINE Faniaan Report No, : M640119
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 14-15 September 2021
Station : quywinuanuen (UTM 47P 0443421 E, 0934548 N.} Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
Sample Type : 871N Received Date 16 September 2021
Analytical Date  : 16-22 September 2021 Report Date : 22 September 2021
Model of Equipment : TISH Model of Traceabllity : TE-5025A/2262
Certified Date : 27 January 2021 Expiration Date : 27 January 2022
Paramet Sampling Dat Analytical Method Result Sisndard ™
erer mpLn are na ca L=d gle]
Pns (mg/m?) (mg/m?)
TSP 14-15/09/2021 US.EPA 40 CFR 50, Appendix B 0.034 0.330
PM-10 14-15/09/2021 US.EPA d0 CFR 50, Appendix J 0.013 0.120
Note: " ussmmpaisnssunsdauindouniesin atiufl 2¢ (ma.2547) os dumespuaanmenmeluussenialasialy
TSP; duazaesrau Wiy 24 il
PM-10; fuazanstnaidnnit 10 luaseu wis 24 Falu
Reviewed signatory Approved signatory
= |
Reported results refer to submitted sample(s) only. 3/3

Do not copy partlal of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT GO..LTD.

ANALYSIS REPORT

Data Provided by Customer
o = ar [ - 1an ] - ’ » al -
Customer Name : USSV awiiafind 310e Iﬂ‘sqm‘smuaqLt'wuqmmwnﬁmuﬂwumw EHBRAFATUNITUNDATN Usgmuunsn

23431/15256
Address : ATUBAINLAR B NNBlaIIn Sawiawan Report No. : M640119
Sarnpting By : Sampling Team of Mine Engineering Consultant Co,Ltd. Sampling Date  : 14-15 Septemier 2021
Station - duineulsslifuraalasinig Sampling Method : Sound Level Meter

(UTM 47P 0445576 E, 0934501 N.)
Data Provided by Laboratory

Sample Type : sefudes Received Date  : 16 September 2021
Report Date : 22 September 2021
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/U02040047
Reference of level {(dB(A)): 110 dB/1,000 Hz Calibrated Date : 10 March 2021
Measurement of Reading (dB(A)) : 108.40 dB/999.95 Hz Certificate No : Cal 010-0321-0342
Time Equivalent Sound Pressure Level (dB(A)
Leq 24 hrs. Lmax
10.00-11.00 63.1 854
11.00-12.00 59.7 78.5
12.00-13.00 61.1 80.7
13.00-14.00 59.4 75.3
14.00-15.00 61.9 74.8
15.00-16.00 61.5 70.9
16.00-17.00 60.6 68.6
17.00-18.00 47.0 71.5
18.00-1%.00 47.2 69.1
19.00-20.00 50.5 77.9
20.00-21.00 50.1 735
21.00-22.00 51.7 814
22.00-23.00 519 71.0
23.00-00.00 50.2 64.1
00.00-01.00 50.0 61.7
01.00-02,00 47.6 63.6
02.00-03.00 47.3 513
03.00-04.00 481 56.6
04.00-05.00 48.5 59.2
05.00-06.00 49.6 744
06.00-07.00 55.8 86.3
07.00-08.00 514 719
08.00-09.00 55.9 83.2
09.00-10.00 61.4 82.0
Average 24 hrs. 57.2 -
Maximum - 86.3
Standard” 70.0 115.0

Note: ! uszmaAravnssumsduadouuvie i atud 15 (wa. 2540) doq dmummmsgiussudodasily

Reviewed signatory Approved signatory
e e ————————————————————————————:
Reported results refer to submitted samplels) only. 143

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

- ar - v o o w - Tea a . o ] v ar u
Customer Name : U3t anaanng aae Tﬂiqm‘smuaauwuqmmunsswummumw LHAGMNTTMNIIAUNBATN Usgnmiuunse

23431/15256
Address : UBAINULAR GNNBIDINIT SanTawan Report No. : M640119
Sampling By : Sampling Team of Mine Engineering Consuttant Co.,Ltd. Sampling Date  : 14-15 September 2021
Station : qmuﬂ'numuw%n (UTM 47P 0442459 E, 0935792 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type : seiudes Received Date  : 16 Septernber 2021
Report Date : 22 September 2021

Model of Equipment ; ACO 6226
Reference of level (dB(A)): 110 dB/1,000 Hz
Measurement of Reading (dB(A)) : 108.40 dB/999.95 Hz

Model of Traceability : CA-128/U2040047
Calibrated Date : 10 March 2021
Certificate No : Cal 010-0321-0342

Time Equivalent Sound Pressure Level (dB(A}
Leq 24 hrs. Lmax
09.00-10.00 51.6 76.1
10.00-11.00 50.5 69.8
11.00-12.00 51.6 76.1
12,00-13.00 54.5 83.6
13.00-14.00 48.9 66.8
14.00-15.00 49.1 62.6
15.00-16.00 50.7 711
16.00-17.00 51.0 74.6
17.00-18.00 53.2 77.6
18.00-19.00 559 68.2
19.00-20.00 523 70.0
20.00-21.00 50.2 76.9
21.00-22.00 51.6 76.3
22.00-23.00 a49.7 59.9
23.00-00.00 498 61.9
~ 00.00-01.00 49.9 60.3
01,00-02.00 49.5 61.8
02.00-03.00 49.5 68.4
03.00-04.00 494 61.2
04.00-05.00 50.5 65.4
05.00-06.00 513 74.9
06.00-07.00 51.2 69.6
07.00-08.00 50.9 66.2
08.00-09.00 511 73.0
Average 24 hrs. 51.4 =
Maximurm - 83.6
Standard” 70.0 115.0

Note: " Ysymannunssuntsdawindouurenid adufl 15 (ma. 2500) Foa dwumnmspuseduidodingily

Reviewed signatory

Reported results refer to submitted sample(s) only.

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

MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
= o H_ow oa oo W - 1 - ., - i v ark -
Customer Name  : Ut aunanna 9INm Iﬂ‘i\iﬂ"l'il.'lv'lllﬂﬂuiﬂUQﬁaﬂﬂﬂiiu‘UUﬂﬂuﬂi’lﬂ WNagAAMATIUADEIN dsynuunsh

23431/15256
Address : duannuan Funadiaaien daviafan Report No. : M640119
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 14-15 September 2021
Station : guyutumnuan (UTM 47P 0443421 E, 0934548 N) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type : syfuiden Received Date  : 16 September 2021
Report Date 1 22 Septemnber 2021
Model of Equipment ; ACO 6226 Model of Traceability : CA-128/U2040047
Reference of level {(dB({A)): 110 dB/1,000 Hz Calibrated Date : 10 March 2021
Measurement of Reading (dB(A)) : 108.40 dB/999.95 Hz Certificate No : Cal 010-0321-0342
Time Equivalent Sound Pressure Level (dB{A)
Leq 24 hrs, Lmax
09.00-10.00 578 §9.8
10.00-11.00 55.5 78.6
11.00-12.00 55.2 §0.1
12.00-13.00 523 71.5
13.00-14.00 53.2 75.5
14.00-15.00 60.5 93.1
15.00-16.00 55.2 81.3
16.00-17.00 58.1 854
17.00-18.00 60.3 85.3
18.00-19.00 62.3 7.5
19.00-20.00 59.1 80.4
20.00-21.00 51.2 70.3
21.00-22.00 51.0 75.7
22.00-23.00 54.4 85.2
23.,00-00.00 51.6 78.9
00.00-01.00 50.7 74.4
01.00-02,00 49.0 69.5
02.00-03.00 51.0 721
03.00-04.00 50.6 71.6
04.00-05.00 53.7 70.6
05.00-06.00 56.8 76.6
06.00-07.00 54.8 77.7
07.00-08.00 57.6 82.2
08.00-09.00 58.0 773
Average 24 hrs. 56.5 -
Maximum - 93.1
Standard" 70.0 115.0

4 w ¥ - _w od | 3 FTa wr
Note : ¥ Ussmamninssuntsduaadountd atiud 15 (wa. 2540) Ges Avusumsgsssudodagmly

Reviewed signatory Approved signatory
= e —————"1 -
Reported results refer to submitted sample(s) only. 3/3

Do not copy partlal of this analysis report without officlat approval.
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Custorner
- o - o o w 1o a = ' ar L |
Customer Name : UT¥v anfaind ada qun'15mﬂmqummwnﬁmuaﬁumw WagRAINNIIUNDATN Jssnunsh

23431/15256
Address : IUARINKAR SUNBEIDININT Fandafn Report No. : M640119
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 15 September 2021
Station : 'qu'uuﬁ'numuw%n (UTM 47P 0442459 E, 0935792 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample Type - mduaziion Received Date  : 16 September 2021
Report Date : 22 September 2021
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz N/A N/A MN/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 ; pafLl) <0.500
Standard?®
Peak Particle Velocity ; mm/sec = - -
Peak Displacement ; mm - - -
Measured Instrument Brand Model
Instantel Minimate Blaster

o - 3 = 4 s a N - ) - .
Note : 1 Jsznd n‘izWS'J-‘m‘iwﬂ’m'iﬁ‘i‘il.]"ti’milﬁ.'iaiu’maﬂu [¥13R] ﬂ’]'b'iuﬂli']ﬁl‘j_§’111ﬁ'mﬂ:J‘iﬁﬂ‘l_lLaENI.i.'azﬂ'J'?I.Fﬁ‘uﬁzmau‘inﬂﬂﬁﬂﬁwmﬂ%ﬁu
- - ' - w o a
ﬁﬂﬂ“‘lﬂi’l'ﬂﬂi}iﬂqwnm 18 122 nauy 125 9 237U 29 GUAN 2548

N/A wnedia Frequency < 1 Hz, Veloclty <0.130 mm/sec waz Displacement < 0 mm
wanTedamilos 16.40 u,

Reviewed signatory Approved signatory
=== - ————————  ——————___.
Reported results refer to submitted sample(s} only. 1/2

Do not copy partlal of this analysis report without officlal approval,
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
iy LS 3 Lo | L] L1 - = o ‘l L) » s A
Customer Name  : USH% annasng 9inm Iﬁsan1smﬁmumuqma'mnssu'uuﬂwumw maqma’mmmnaa‘m Usenmunsi

23431/15256
Address - Auaminuan sunsdloisn Fariafen Report No. : M640119
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 15 September 2021
Station : 'qmuﬂ"mmnum (UTM 47P 0443421 E, 0934548 N.)

Sampling Method ; Ground Vibration Recorder
Data Provided by Laboratory

Sample Type  : mduanitou Received Date  : 16 September 2021
Report Date : 22 September 2021
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
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 ; pafl) <0.500
Standard”
Peak Particle Velocity ; mm/sec - - =
Peak Displacement ; mm - - =
Measured Instrument Brand Model
Instantel Minimate Blaster
Note : " UszmmnsevsiamineinssssuriiuasAnimden (301 fmusasgumunusssuidsuasanyuduaaiiounnnmsyhmilosiiv

ARanTlusmRaampunm @ 122 amet 125 9 asiudl 29 funan 2548
N/A vaneils Frequency < 1 Hz, Velocity <0.130 mm/sec uas Displacement < 0 mm
nasuiiawmiloy 16.40 u.

Reviewed signatory Approved signatory
= .= ———~__ .. -
Reported results refer to submitted sample(s} only. 2/2

Do not copy partlat of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563


Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle


UBUN Tud IBUBIdeSo pouBaNaUr ST
MINE ENGINEERING CONSULTANT GO..LTD.

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Data Provided by Customer

Customer Name

Address
Sampling By
Station

23431/15256

Data Provided by Laboratory

Sample Type

Sample Appearance : Td finznaudinena lafindu

211

: UAATNUAR DUNDKIDINI SanTaras
: Sampling Team of Mine Engineering Consultant Co.Ltd.
- hfduinaniednasneu

(UTM 47P 0445715 E, 0935197 N.)

Report No.
Sampling Date

: uith amiienind $1in Tasenmmiiowsiiugaamnssusiiaiunsie Wogeamnssuneadne Usemutinsi

1 M640119
: 15 Septernber 2021

Sampling Method : Grab Sampling

Received Date
Anatyticat Date

: 16 September 2021
1 16-22 Septermnber 2021

Report Date : 22 September 2021
Parameter Unit Analytical Method ¥ Result Standard? |
pH @ 25°C i Electrometric Method (4500-H* B) 688 5.09.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <50 -
Total Dissolved Sotids mg/L Dried at 180 °C (2540 C) 64 -
Total Hardness mg/l as CaCO; | EDTA Titrimetric Method (2_340 C) 4 -
Turbidity* NTU Nephelome_.'tric Method (2130 B) 21 -
Total Iron- /L Digeslion, Inductively Coupled Plasma 0.06 )
Method (3030 F, 3120 B)

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

. w ' O - | W am w . a } -

2 Usgmanuensaunsfunaiouuviend aduil 8 (e, 2537) senmarlunsznelgdisuaduuasinmauaivduandoun ey
» H 1 ¥ oA = - ' o | [

n.7M.2535 I.%a\? ﬂ"l'ﬁ‘l.lﬂu'lﬂ'ii"l'lJﬂfufl'l'ﬂ‘U’IIull‘ﬂﬁ\'lN']N']ﬁu ﬁﬂ&l"ﬂ'ﬁli"l'ﬂﬂ%?"ll!luﬂﬁ'l tau 111 nauﬁ‘ 16 1 837Uw 24 NUNTWUS 2537

(WUsanit 3)

* swmsvaasulleguanvautisn13suses ISONEC 17025 veweslfjifintmeaoy

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.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
L > REPORT

Testing 0623

Data Provided by Customer
Customer Name  : U3dv aniiasind dnfia Tassmsimilesusiugeamnssuilafiunane iognanwnsiunaadns Usemuting

23431/15256
Address : uamnuan dunadiaaien JawiaRen Report No. : M640119
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 15 September 2021
Station hRsRuHuAan S Sarmpling Method : Grab Sampling

(UTM 47P 0444555 E, 0936896 N.)
Data Provided by Laboratory

¥
Sample Type T Received Date  : 16 September 2021
Sample Appearance : wifiadla dnsnaudihnia ludindu Analytical Date  : 16-22 September 2021
Report Date 1 22 September 2021
Pararmneter Unit Analytical Method ¥ Result Standard ¥
pH @ 25°C - Electrometric Method (4500-H* B) 6.51 5.0-9.0
Total Suspended Solids mg/L. Dried at 103-105 °C (2540 D) 72 -
Total Dissolved Solids me/L Dried at 180 °C (2540 ¢} 52 -
Total Hardness meg/L as CaCO; | EOTA Titrimetric Method (2340 C) 18 .
Turbidity® NTU Nephelometric Method (2130 B) 4.7 -
Digestion, Inductively Coupled Plasma
Total fron me/L & A 0.49 -
Method (3030 F, 3120 B)

Note : ! Standard Methods for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.
2 YszmAnuensannsiuindeunisnid avuil 8 (wa. 2537) eanmum'quwwswﬁ'rurﬁﬁduﬁ-‘muas%‘nmﬂmmwaqmaé’auuviw'nﬁ
w.#.2535 Foa dmunnasguaunmiiludstionu fuMluswiesnune @a 111 soudl 16 + aciuft 24 quadug 2537
Wazmi 3)
* 11s.|ﬂ'1mﬂaauﬁva;juanmau‘thums%’u-sm ISO/IEC 17025 wasweeufURnrimaaoy

Reviewed signatory ot Approved signatory
=—=S = ———— = .o — > ————————————— |
Reported results refer to submitted samplel(s) only. 2/3

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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Data Provided by Customer

USUn Tud IBudidesy poutanour gia
MINE ENGINEERING CONSULTANT CO..LTD.

NSC-TISI-TIS 17025

ANALYSIS

Testing 0623

REPORT

Customer Name  : u3dw aniladnd din Tassnismiloswsiugramnssuaiinfiunsie diogramnisunoadns Ussnmudng

23431/15256
Address : UAMINKAA BUNTIBININ TanTaNaan
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd.
Station - thinduudnarghiffemeduiinld

(UTM 47P 0445453 E, 0934750 N.)

Data Provided by Laboratory

Report No.
Sampling Date

: M640119
: 15 September 2021
Sampling Method : Grab Sampling

Sample Type W Received Date  : 16 September 2021
Sample Appearance : waaala dasnaufuwna Lifindu Analytical Date  : 16-22 September 2021
Report Date 1 22 September 2021
Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C | Flectrometric Method (a500H*B) 7.34 5.09.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 54 -
Total Dissolved Sotids me/L Dried at 180 °C (2540 C) 62 -
Total Hardness mg/L as CaCO, | EDTA Titrimetric Method (2340 C) 54 -
Turbidity* NTU Nephelometric Method (2130 B) 37 -
Total Iron L Digestion, Inductively Coupled Plasma 037 )
Method {3030 F, 3120 B)

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

2 YsymAnmEn TN TRIRA IR aduil 8 (n.a. 2537) sonaualunsewlaRduaiueasiomiquaindumtouuvif
= 2 ¥ v Y a a - i -t o ar
w.A.2535 oy Muuainasguaunmutluurdahidnfu Afuilusisangune Wy 111 aoufl 16 4 asiufl 2¢ nuawus 2537

WssLmA 3)

A’ ] 3 14 - Ry
* ‘i’lEJﬂ']‘SVlﬂﬁﬂU‘lJEiﬂ’Uﬂﬂ‘UB‘Ll'ﬂ'ltlﬂ'lﬁ’u‘iﬂ\'l ISOAEC 17025 'nmnmﬂgunmmﬂaau

Reviewed signatory

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

MEC-FM-45 Rev.03 22-09-2563

Approved signatory
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TISCH j

Environmental

RECALIBRATION
DUE DATE:

January 27, 2022

%;.é 2/%’%. :

Calibration Certification Information

Cal. Date: January 27, 2021 Rootsmeter S/N: 438320 Ta: 294 K
Operator: Jim Tisch Pa: 754.4 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol. Init | Vol. Final AVol. ATime AP AH
Run {m3) (m3) (m3) (min) (mm Hg) {(in H20)
1 1 2 1 1.4230 3.2 2.00
2 3 4 1 1.0100 6.4 4.00
3 5 6 s 0.9040 8.0 5.00
4 7 8 ik 0.8600 8.8 5.50
5 9 10 1 0.7120 12.8 8.00
Data Tabulation
Pa \/ Tstd )
Vstd astd | AH( Pstd )( Ta Qa | ﬁHE Ta/Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0018 0.7040 1.4185 0.9958 0.6998 0.8829
0.9976 0.9877 2.0061 0.9915 0.9817 1.2486
0.9954 1.1012 2.2429 0.9894 1.0945 1.3959
0.9944 1.1562 2.3524 0.9883 1.1492 1.4641
0.9890 1.3891 2.8371 0.9830 1.3807 1.7657
m= 2.06996 m= 1.29618
QSTD b= -0.03860 QA = -0.02402
_ r= 1.00000 r= 1.00000
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
= Pa Tstd =
Qstd= 1/m (("/ﬂH(W)(T))_t) Qa= 1/m ((JﬁHi Ta/Pa )) -b)

Standard Conditions
Tstd: 298.15 g
Pstd: 760 mm Hg
Key

AH: calibrator manometer reading (in H20)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

m: slope

RECALIBRATION

US EPA recommends annual recalibration per 1998

Determination of Suspended Particulate Matter in

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the

the Atmosphere, 9.2.17, page 30

Tisch Environmental, Inc.
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CALIBRATION LABORATORY Co.,LTD.

“ae:ﬁaé ANSY Katienal Accredilation Board

N T AT
CLC
Accredited
18O /1IEC 47020
Supplement to Calibration Certificate No. Q21071300
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL /TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LABO02]
CLID. NO. H 362101622
JOB CONTROL NO. : 210803071300
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 03 August 2021 DATE OF ISSUED : 31 August 2021

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

Calibrated By :
Calibration Engineer

Approved By :

Authorized Signatory
31 August 2021

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

the Internationaf System of Units { SI)
Certificate No, Q21071300A1
F3-012-04/01-12 page 1 of 3
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CALIBRATION LABORATORY C0.LTD. o

il'aé?mRA: ANST Nalional Accredifation Board

ACCREDITED

2 F | isnniee sroas
it i CALIBRATION AND
c LC GIHNE DIMENSKIAL MEASUREMENT
M-2814
Accredited ACDM-2

ISO/IEC 17020

Supplement to Calibration Certificate No. Q21071300

REPORT OF CALIBRATION
l‘fmn-\unmr@“"‘- .’,'
FOR
NOMENCLATURE ELECTRONIC BALANCE I AUG m‘u
MANUFACTURER METTLER TOLEDO
MODEL /TYPE AB204-S
SERIAL NO. 1123163290|[MEC-LAB02]
LOCATION SITE LABORAOTORY
DATE OF CALIBRATION 05 August 2021

ENVIRONMENT CONDITIONS :

Temperature : 26 °C to 27 °C Relative Humidity 5 52 % to 54 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/¢cg-18/Version 4.0 (11/2015).
The calibration was performed by Comparison with Weight Set which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
Weight Set, Mettler Toledo Class E2 S/N. 158850,

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

Certificate No, MM-0182-19, Due Date 16 December 2021.

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:2013)"

Certificate No. Q2107130041

F3-012-04/01-12 page 2 of 3
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CALIBRATION LABORATORY CO.,LTD.

ANST Hetonal Accreditation Board
ACCREDITED
WX
CALIEBRATION AMD
CHMEHSIGHAL MEASUREMENT

Acceredited

153 /IBC 17028

Supplement to Calibration Certificate No, Q21071300

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

CALIBRATION DATA
1. Error of indications ~
Nominat Test Value Conventional mass Display Value Error of Uncertainty Ol
Coverage factor k
(g) (g) (g) Balance (g ) * (mg)
Unload 0.0000 0.0000 0.0000 0.06 2,00
0.0010 0.0¢10 0.0010 0.0000 0.06 2,00
0.0100 0.0100 0.0100 0.0000 0.06 2,00
0.1000 0.1000 0.1000 0.0000 0.06 2,00
1.0000 1.0000 1.0000 0.0000 0.06 2,00
5.0000 5.0000 5.0000 0.0000 0.06 2,00
10.0000 10.0000 10.0000 0.0000 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 150.0000 150.0000 0.0000 0.24 2,00
200.0000 199.9997 200.0000 +0.0003 0.24 2,00

2. Repeatability of indications

Standard Deviation of Reading (g )
0.00000

Nominal Test Value (g}

200.0000

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

3 1 4
[]
2 5
Display Value (g ) Maximum Difference of
Nominal Test Value (g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g )
50.0000 50.0000 50,0000 | 50.0000 | 50.0000 | 50.0000 0.0000
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.
#i##t End of Certificate #i#
Certificate No. Q2107130041
F3-012-04/01-12 page 3 of 3
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Certificate of Calibration

Certificate No.:Cal 010-0321-0342 Order No:  040321-1
Customer: MINE ENGINEERING CONSULTANT CO,LTD

Date of calibration: 2021-03-10

Date of issue: 2021-03-10

Instrument Calibrated: Sound Calibrator

Manufacturer: Quest

Type: CA-12B

Serial no: u2040047

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 same 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 been 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 Nor1253 S/N32941
- Reference microphone condenser G.R.A.S. 40AU-1 S/N309231
- System software Nor1504A

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

Page 1 of 2
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Certificate No.:Cal 010-0321-0342 Order No:  030321-1
Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.325 kPa 230°C 50 %RH
Measurement conditions: 100.89 £ 0.01 kPa 235« 1.1 %€ 559+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
Reference microphone 40AU S/N 309231
110 | 108.40 \ -1.60 | + 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 94Hz |  999.95 | -0.05 | £0.1 +2.0%
3. Total distortion
Specified sound a : ; Tolerance limit
prossorelevel | T IERSAESC /D‘St‘m‘”“ U“"f;,‘a‘“ty TEC60942:2003
(dB) (%) * Class 2
Reference microphone 40AU S/N 309231
94.00 | 0.60 \ +0.3 | + 4.0%

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

Calibrated By:. Checked By:.

:2021-03-10
:2021-03-10

Date of calibration
Date of issue

This certificate of calibration is issued by a laboratory accredited by Norwegian Accreditation (NA). NA is one of the signatories to the EA Multilateral Agreement for mutual
recognition of calibration certificates (European Co-operation for Accreditation). The accreditation states that the laboratory meets the NA requirements concerning
competence and calibration system for all the calibrations contained in the accreditation. It also states that the laboratory has a satisfactory guality assurance system and
traceability to accredited or national calibration laboratories. This certificate may not be reproduced other than in full.

Page 2 of 2
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE ; VIBRATION METER

MANUFACTURER : INSTANTEL

MODEL / TYPE : MINIMATE PLUS

SERIAL NO. : BG19474

CLID. NO. : 252002211

JOB CONTROL NO. : 201111099958
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

DATE OF RECEIVED : 11 November 2020 DATE OF ISSUED : 13 November 2020

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

Calibration Engincer

CALIBRATIEN LABORATORY (0, LTH

Approved By :

Authorized Signatory
13 November 2020

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

the International System of Units ( 1)

Certificate No. Q20099958
F3-011-04/01-12 page 1 of 3
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K reedlted CALIBRATION 0059
ISO/IEC 17025 CLC
REPORT OF CALIBRATION
FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL /TYPE : MINIMATE PLUS
SERIAL NO. : BG19474
DATE OF CALIBRATION : 12 November 2020
ENVIRONMENT CONDITIONS :
Temperature : (23 - o 2) % Relative Humidity : (55:|: 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-127 according to 18O 16063-21 as calibration

guideline. The calibration was performed by calibrated by comparison method and standard equipments

maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
1. Digital Multimeter, Agilent Technologies Model 34401 A S/N. US36044686.
2. High Resolution Programmable Timer/Counter, Philips Model PM6680 S/N. SM578573.

3. Accelerometer with Precision Conditioning Amplifier, Bruel & Kjaer Model 8305, 2650 S/N. 705491, 701615.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0097-20, Due Date 14 June 2021,

2. The measurements are traceable to International System of Units (S1), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0079/19, Due Date 21 November 2020,

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

Certificate No. AV-0044-20, Due Date 17 September 2021.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor k = 2,00 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:2013)"

Certificate No. Q20099958
F3-011-04/01-12 page 2 of 3
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Accredited
ISO/IEC 17025

NSC-TISI-TIS 17025
CALIBRATION 59
CLC

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

CALIBRATION DATA

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
(g) (frequency ) i (g) (g) (g) * (% ofrdg.)
1 160 Hz 1.00 0.99 +0.01 1.3
2 160 Hz 2.00 1.99 +0.01 1.0
3 160 Hz peak 3.00 298 +0.02 1.0
4 160 Hz 4.00 3.97 +0.03 1.0
5 160 Hz 5.00 4.96 +0.04 1.0
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s ) ( frequency ) L ( mm/s ) (mm/s ) (mm/s) % (% ofrdg.)
10 160 Hz 10.0 10.1 -0.1 1.4
20 160 Hz 20.0 19.9 +0.1 1.0
30 160 Hz peak 30.0 29.7 +0.3 1.0
40 160 Hz 40.0 39.6 +0.4 1.0
50 160 Hz 50.0 49.5 +0.5 1.0
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm ) ( frequency ) wa (mm) (mm) (mm) +(%of rdg. )
0.01 160 Hz 0.010 0.010 0.000 5.9
0.02 160 Hz 0.020 0.020 0.000 39
0.03 160 Hz peak 0.030 0.029 +0.001 22
0.04 160 Hz 0.040 0.039 +0.001 1.3
0.05 160 Hz 0.050 0.049 +0.001 1.1

This report is valid for the above stated instrument/s only,
### End of Certificate ###
Certificate No. Q20099958
F3-011-04/01-12
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Accredited
ISO/IEC 17025

ACDM-2814

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  EUTECH INSTRUMENTS

MODEL / TYPE : pH700

SERIAL NO. 1 983068/2863187/983068[MEC-LAB06]
CLID. NO. : 3721003006

JOB CONTROL NO. : 210803071302

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

DATE OF RECEIVED : 03 August 2021 DATE OF ISSUED : 19 August 2021

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
19 August 2021

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

the International System of Units ( SI )

Certificate No. Q21071302

F3-011-04/01-12 page 1 of 4
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Accredited ACDM-2814

ISO/IEC 17025

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  EUTECH INSTRUMENTS

MODEL / TYPE : pH700

SERIAL NO. :  983068/2863187/983068[MEC-LABO06]
LOCATION SITE : LABORAOTORY

DATE OF CALIBRATION : 05 August 2021

ENVIRONMENT CONDITIONS :

Temperature : 25°C to 26°C Relative Humidity : 50% to 55%

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPCH-01, CLC-CPTH-03.

The calibration was performed by direct measurement with Certified Reference Material (CRM) and comparison

with Micro Calibration Bath, Precision Thermometer and IPRT which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. pH Standard Solution, TRM CODE TRM-8-2003, TRM CODE TRM-5-2007.

[R5

. pH Buffer Standard, Reagecon Product No. 1070525C.
3. Micro Calibration Bath, Kambic Model OBM-LT S/N. 18015718.
4. Precision Thermometer, Wika Model CTH 7000 S/N. 017747/20.

5. IPRT, Wika Model CTP5000-450-D S/N. PO00036374-1-10-14.

Certificate No. Q21071302

F3-011-04/01-12 page 2 of 4
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Accredited ACDM-2814

ISO/IEC 17025

TRACEABILITY :

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

Lot Number. 160221, 180121. Due Date 14 June 2022.
2. The measurements are traceable to International System of Units (SI) , through Reagecon Diagnostics Ltd.
Lot No. 725C21A1 , Due Date 28 January 2023.

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

Certificate No. Q21011994, Due Date 12 February 2022.

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

and Technological Research (TISTR). Certificate No. PSL-T 1134/63, Due Date 02 December 2021.

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

Certificate No. TT-0013-21, Due Date 03 February 2022.

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:2013)"

Certificate No. Q21071302

F3-011-04/01-12 page 3 of 4
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Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
1. pH METER RESULT @ 25 °C

Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (& pH)
4.000 4.00 129.6 0.000 0.012 2,20
7.000 7.00 -49.5 0.000 0.012 2,00
10.007 10.01 -218 -0.003 0.015 2,05

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 007 Page 2,3 of 57

2. TEMPERATURE RESULT [ THERMISTOR |

Immersion depth (mm) [Actual Temperature ( °c] puc Reading ( °c ) Correction ( °c ) | Uncertainty + °c )

100 25.00 25.0 0.00 0.13

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

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 007 Page 46 of 57

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

### End of Certificate ###

Certificate No. Q21071302
F3-011-04/01-12
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MEASUREMENT
ACDM-2814

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE :  UF110

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

JOB CONTROL NO. : 210803071301

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

DATE OF RECEIVED : 03 August 2021 DATE OF ISSUED : 10 August 2021

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

Calibrated By :

Calibration Engineer

b3
Carrseatioy LABmaroan CoLtn

Approved By :
Authorized Signatory
10 August 2021

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

the International System of Units ( S1)

Certificate No. Q21071301

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

FOR

NOMENCLATURE : OVEN
MANUFACTURER :  MEMMERT

MODEL/ TYPE ¢ UF110

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

DATE OF CALIBRATION ¢ 05 August 2021

ENVIRONMENT CONDITIONS :

Temperature : 28 °C to 29 °C Relative Humidity : 50% to 52 %

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

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

REFERENCE STANDARD USED :

Hydra Data Logger, Fluke Model 2620 S/N. 5592550.

TRACEABILITY :

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

Certificate No. Q21068655, Due Date 27 July 2022.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplicd 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:2013)"

Certificate No. Q21071301

F3-011-04/01-12 page 2 of 4
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Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the

measuring oven,

CALIBRATION DATA

1. OVEN PERFORMANCE

DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( o ) Indicating ( °c ) ( °c) ( s ) Variation ( OC}

85.0 85.0 0.40 0.06 0.49

104.0 104.0 0.54 0.07 0.88

180.0 180.0 0.89 0.12 1.53

Certificate No. Q21071301
page3 of 4

F3-011-04/01-12
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CALIBRATION LABORATORY CoO.,LTD.

CLC
Accredited
ISO/IEC 170205
CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( °c J@Probe No.9 is Ref. Uncertainty Coverage
£( %) factor k
Setting (© €) | Indicating (° C)| 1 2 3 4 5 6 7 8 9
85.0 85.0 84.87 | 85.29 | 85.12 | 85.23 | 85.14 | 85.15 | 85.08 | 85.24 | 85.24 0.25 2,00
104.0 104.0 103.79/104.41|104.17{104.31| 104.20| 104.20| 104.09| 104.54] 104.30 0.43 2,00
180.0 180.0 179.92|181.20/180.59{180.92( 180.68| 180.71| 180.40] 180.65| 180.71 0.47 2,00
Technical Note : W= 56 cm, D =40 cm, H=48 cm.
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 007 Page 48 of 57
l #1 #3
b#2 544
i
#7
T ? - ?‘/ N
1
#6 #8
vz / T
f , b s
W —
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q21071301
F3-011-04/01-12 page 4 of 4
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ISO/IEC 17020
Supplement to Calibration Certificate No, Q21071299
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER H SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. ] 28092281|MEC-LABO1}
CLID. NO. : 362101621
JOB CONTROL NO. ! 210803071299
CUSTOMER MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : (3 August 2021 DATE OF ISSUED : 31 August 2021

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
31 August 2021

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

the International System of Units { SI')
Certificate No. Q2107129941
F3-012-04/01-12 page 1 of 3
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180/eC 15%blement to Calibration Certificate No. Q21071299
REPORT OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE 3 ( AUG 202‘
MANUFACTURER : SARTORIUS
MODEL / TYPE $ AZ214
SERJAL NO. : 28092281[MEC-LABO1]
LOCATION SITE 4 LABORAOTORY
DATE OF CALIBRATION : 05 August 2021

ENVIRONMENT CONDITIONS :

Temperature : 26 °C to 27 °C Relative Humldity ¢ 52 % to 54 %

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

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

REFERENCE STANDARD USED :
Weight Set, Mettler Toledo Class E2 §/N. 158850.

TRACEABILITY :
The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand).

Certificate No. MiM-0182-19, Due Date 16 December 2021.

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:2013)"

Certificate No, Q21071299A1
F3-012-04/01-12 page 20f 3
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Supplement to Calibration Certificate No. Q21071299

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

=

= 5
CALIBRATION AND
DIMENSIONAL MEASUELNEN

MG 2021

CALIBRATION DATA
1. Error of indications
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g ) + (mg)
Unload 0.0000 0.0000 0.0000 0.06 2,00
0.0010 0.0010 0.0010 0.0000 0.06 2,00
0.0100 0.0100 0.0100 0.0000 0.06 2,00
0.1000 0.1000 0.1000 0.0000 0.06 2,00
1.0000 1.0000 1.0000 0.0000 0.06 2,00
5.0000 5.0000 5.0000 0.0000 0.06 2,00
10.0000 §0.0000 10.0000 0.0000 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 150.0000 150.0000 0.0000 0.24 2,00
200.0000 199.9997 200.0000 +0.0003 0.24 2,00

2, Repeatability of indications

Nominal

Test Value (g )

Standard Deviation of Reading(g)

200.0000

0.00000

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

3 1
(]
2 5
Digplay Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position4 | 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 Certificate No. ACDM-2814 Version 008 Page 4] of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q21071299A1
F3-012-04/01-12 page 3 of 3
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SPC Calibration Center SBRT

Part of DKSH Group
.\‘“'Q\'_I__}";"z
:t‘“\'--__‘__'_':‘/-—/;:'-_ » gma [ »
o= Certificate of Calibration
T
AN
I WSCTISETIS 17025
Calbratian BOT
Equipment: SPECTROPHOTOMETER Certificate No.: C06210350
Model: 723C Issued Date: 07 August 2021
Serial No. (or ID.); 2C41301043 (MEC-LAB11) Job No.: KSPR2110828
Manufacturer: KWF Page: 1 0of 2
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Temperature 255 °C * 0.3 *C
Hurnidity 579 %RH + 1.1 %RH
Callibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. { Laboratory WU 4 )
Calibration By:
Callibration Date: 06 August 2021
The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 80284 and 80285
The standard for Photometric Certificate No. 80301

SR T

138N 1oadf o7 IR Gt
SPC RT Co., Lid.

Person in charge Authorized signatory

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

The measurement uncertainty stated Is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximalely 95%. It is determined in accordance with the Guide 1o Expression of Uncertainty in Measuremeant (GUM).

These resulls may be affected by devialions from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproducad excepl in full without approval of SPC RT Co,, Ltd.

vl 1eadd ¢ R drda

SPCC-FM-C06-12: 23 Nov 2020
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SPC Calibration Center

KT

Part of DKSH Group
Certificate No.: C06210350 Page 2 of 2
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
361.26 361.1 0.16 0.13
418.48 418.5 -0.02 0.13
536.90 536.7 0.20 0.13
513.70 513.7 0.00 0.13
528.72 528.8 -0.08 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5773 0.579 -0.0017 0.0053
420 nm
0.7193 0.721 -0.0017 0.0045
1.0407 1.040 0.0007 0.0045
0.0000 0.000 0.0000 0.0045
0.5607 0.562 -0.0013 0.0055
440 nm
0.7054 0.707 -0.0016 0.0045
1.0199 1.020 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5216 0.523 -0.0014 0.0050
465 nm
0.6647 0.667 -0.0023 0.0045
0.9589 0.960 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5187 0.520 -0.0013 0.0049
546.1 nm
0.6903 0.691 -0.0007 0.0045
0.9958 0.995 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.5523 0.553 -0.0007 0.0048
590 nm
(.7553 0.754 0.0013 0.0045
1.0772 1.074 0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.5599 0.561 -0.0011 0.0045
635 nm
0.7417 0.741 0.0007 0.0045
1.0478 1.046 0.0018 0.0045
The End of Cerlificate

Vi woafd aaiR dila
SFC KT CO., LTD.

SPCC-FM-C06-12: 23 Nov 2020
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PerkinEimer

PerkinElmer Ltd.

For the Better
Service Report
Work Order Number Activity Code Billing Type Requested Start Date Model Serial Number
WO0-01211857 P.Ianned Contract 19/03/2564 7:30 u. ICPN0790011 079518071903
Maintenance
Service Representative Name Contract Number Expiry Date Equipment ID System ID
SC-0035504886 30/04/2023 N/A N/A
UDI Number
N/A
Equipment Location Bill To Name
van. lun §udiiied Aaudauaun van. L 1§udiiiese raudaunun
alszasilng a.50y3 alszasiing 2.50yy3
1Unusit 37 12130 TH 1Unusnil 37 12130 TH
Customer Contact Phone Number Fax Number Email Purchase Order
-
Work Description
Preventive maintenance Avio200
Cleaning all instrument
Cleaning torch, injector, Spray chamber, Neb
Replace O-ring and PM Kit
Alignment torch
Run performance test
Start Date End Date Work Description
07/05/2021 07/05/2021
07/05/2021 07/05/2021
Tools Used
Quantity Calibrated Tool Description Serial Number Last Calibration | Next Calibration
Date Date
*** No Calibrated Tools Used ***
Material Used
Part Number Part Description Note Lot/Serial Quantity
Number
*** No Parts Used ***
Labour Details
Part Number Part Description Start Date Quantity
SV000013 Preventative maintenance 07/05/2021 6.5
SV000002 Service Travel 07/05/2021 2
Work Complete Customer Signature Technician Signature
Yes No D
PM/OQ/IPV Left with Customer
Yes No D

Page 1 of 2
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Terms & Conditions

Customer Acknowledgment of receipt of the above repair / replacement.
Special Terms and Conditions: This is not an invoice.

Taxes will be applied to your invoice if applicable.

15/5/2564 WO-01211857

Page 2 of 2
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Perkin

W0O-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

Customer : Mine Engineering Consultant

Co.,Ltd

Date Tested:

May 7, 2021

Recommendation Recertification

Address :

User Name: '
Phone:
E - Mail :

Period

Recertification Due:
Date Last Certified:
Visit Number:

6 Months
November 8, 2021
November 10, 2020

10of2

PerkinElmer Phone:

PerkinElmer Fax:

CONFIGURATION TESTED

MODEL
Avio 200

TESTED EQUIPMENT
IPV Method

TEST STANDARD USED
Multielement Standard

Instrument Cal. STD4

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

SERIAL NUMBER
079518071903

CALIBRATION NUMBER

PART NUMBER
N069-1579

N930-0221

COMMENTS

SOFTWARE
Syngistix for ICP 3.0

EXPIRATION

EXPIRATION DATE
May 30,2022

June 30, 2021

CUSTOMER INITIALS

Page 1 of 4
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W0O-01062148

Perkin
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200
SERIAL NUMBER: 079S18071903 DATE TESTED: May 7, 2021
1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters. OK
B. Inspect and replace as necessary, all torch components including the RF coil. OK
C. Inspect all tubing for sign of clacking or leaking. OK
D. Adjust water and gas pressure regulator settings. OK
E. Inspect and leak check pneumatics drawers. OK
F. Clean the exterior of the instrument. OK
2. OPTICAL CHECKS
A. Inspect and clean all optical components. OK
B. As reqiured, check and replace all purgebfilters. OK
C. Recheck optical alignment. OK
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller. OK
B. Flush out the chiller every year. OK
4. PERFORMANCE CHECKS
A. Torch View Alignment. OK
B. Wavelength Calibration. OK

Page 2 of 4



Windows 10
Rectangle


| B

Perkin

W0O-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079S18071903 DATE TESTED: May 7, 2021
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV

As 193.696 nm <0.009 nm 0.00752 nm

Ni 231.604 nm <0.011 nm 0.00907 nm

Ni 341.476 nm <0.015 nmm 0.01248 nm
Spectral Resolution : VIS

Ba 455.403 nm <0.020 nm 0.01717 nm
Precision

Zn 206.200 nm %RSD <1.0% 0.28 %

Mg 280.271 nm %RSD  <1.0% 0.62 %

Mg 285.213 nm %RSD <1.0% 0.28 %

Ba 455.403 nm %RSD <1.0% 0.32 %
Detection Limits : Axial

TI 190.801 nm 3(sd) 0.72 ppb

As 193.696 nm 3(sd) 1.53 ppb

Se 196.026 nm 3(sd) 0.70

Pb 220.353 nm 3(sd) 0.32 ppb
Detection Limits : Radial

As 193.696 nm 3(sd) 17.19 ppb

Zn 213.857 nm 3(sd) 0.18 ppb

Mn 257.610 nm 3(sd) 0.05 ppb

La 379.478 nm 3(sd) 0.05 ppb

Ba 455.403 nm 3(sd) 0.01 ppb

Ba 493.408 nm 3(sd) 0.01 ppb
BEC : Axial (IB X 1000)/(IS-IB)

Mn 257.610 nm <30 ppb 0.33 ppb
BEC : Radial (1B X 1000)/(1S-IB)

Mn 257.610 nm <30 ppb 0.84 ppb

Page 3 of 4
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Perkinkt
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200
SERIAL NUMBER: 079518071903 DATE TESTED: May 7, 2021
Remarks :

Test all pass

This is to certify that the above tests have been perfomed and the configuration tested

v meets

does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer:

Service Engineer

Page 4 of 4
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Perkler ur

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0691579

CERTIFIED

Description: Optima Family Multi-Element Standard
Matrix: 2% HNOs
Lot Number: 3-56MJX1 Certification Dale:NUv - 2]]2[[
Expiration Date:
* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer: ' 02z
Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 50.0 pg/mL 495 pg/mL 3103a* Ni 100 pgmL  9.93 pg/iml 3136*
K S0.0pg/mL  49.8 pg/mL 3141a* Sr 10.0 pg/mL 9.97 pg/mL 3153a*
La 100 pg/mL  9.97 pg/mlL 3127a* Zn 10.0 pg/mL 10.0 pgfml 3168a*
Li 10.0 pg/ml  9.94 pg/mL 3129z Ba 1.00 pgimL 1.00 pg/mL 31042*
Mn 10.0 pgiml 9,99 g/mL 3132t Mg 1.00 pafmL 1.00 pg/mL 3M3a*
* - indicates NIST SRM t - indicates CRM {when NIST SRM is not available)

Reference Multi: Lot# 2-183MJ, 2-84MJ, 2-01MJ, 2.37YJ

Refer to side 2 for details of certification,

Balances are calibrated with weight sets traceable to NIST.

We guarantee that our PerkinElmer Pure 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 asscciated 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 BaE e e e

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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PerkinElmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4
Matrix: 5% HNOs

Lot Number: 51-162CRY1 Certification Date: DEC ~ = 2019

Expiration Date: ||JN 3 (1 2021

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pg/mL 101 pg/mL 3103a" Pb 50.0 pg/mL 50.8 pg/mL 3128*
TI 100 pg/mL 101 pg/imL 3158* Se 50.0 pg/mL 50.7 yg/mL 3148*
Cd 50.0 yg/mL  50.8 pg/mL 3108*
* - indicates NIST SRM T - indicates CRM (when NIST SRM is not available)

Reference Multi: Lot# 1-177YJ, 4-33MKB

Refer to side 2 for details of certification.

Balances are calibrated with weighl sets traceable to NIST.
We guarantee that our PerkinElmer Pure 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 I water (18 megohm double deionized), and leached,
triple-rinsed bottles. All glassware used is class A.

' ) Certifying Officer:
PerkinElmer, Inc.
PerkinElmer’ —

i Wil

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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Perkin=lm=r"

CERTIFICATE OF COMPLETION

This is to certify that

has completed the course

ICP Solid State RF Generator

17 May 2019
Training

Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11



Windows 10
Rectangle

Windows 10
Rectangle


| B
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CERTIFICATE OF COMPLETION

This is to certify that

has completed the course

ICP Basic Theory/Operation/Software

15 May 2019
Training

Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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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, Inductively Coupled Plasma Method
7 Free Chlorine lodometric Method

8 Hexavalent Chromium Filtration, Colorimetric Method

9 Lead Digestion, Inductively Coupled Plasma Method
10 | Manganese Digestion, Inductively Coupled Plasma Method
11 | Mercury Digestion, Inductively Coupled Plasma Method
12 | Nickel Digestion, Inductively Coupled Plasma Method
13 Qil & 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 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;

Filtration, Colorimetric Method; Calculation

21 Zinc Digestion, Inductively Coupled Plasma Method
LONA1581984

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.
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1. 11 (water) - Cadmium - Standard Methods for the

L

0.002 meg/l to 5 me/l
Chromium

0.01 mg/l to 5 mg/l
Copper

0.01 mg/l to 5 megA
Iron

0.01 mg/l to 5 me/l
Lead

0.01 mg/l to 5 meg/l
Manganese

0.01 mg/l to 5 mg/l
Nickel

0.002 me/L to 5 mg/l
Zinc

0.0t mg/l to 5 meg/l

pH -

2.0 to 10.0

Total suspended solids (TSS) -

5.0 mg/l to 2 000 mg/|

Examination of Water and
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 4500-H* B

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

Lo,

QUUN 1 Aauadui 18 weunIeN WA, 2563

Wi 1/3

NIENTYAFMNTTH FWNNUIRTE NSRRI
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L (#a) Total dissolved solids (TDS) Standard Methods for the
(water) 10 mg/l to 2 000 mg/L Examination of Water and
Wastewater, APHA, AWWA, WEF,
239 edition, 2017, part 2540 C
Total Solids Standard Methods for the
10 me/l to 2 000 mg/l Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 adition, 2017, part 2340 B
Total hardness Standard Methods for the
1 mg/l to 2 000 mg/l Examination of Water and
(expressed as CaCO;) Wastewater, APHA, AWWA, WEF,
23" adition, 2017, part 2340 C
2. dude Cadmium Standard Methods for the
| (wastewater) 0.002 mg/l to 10 meg/l Examination of Water and

Chromium

0.01 me/l to 10 meg/t
Copper

0.01 mg/l to 10 mg/l
Lead

0.01 mg/l to 10 mg/l
Manganese

0.01 mg/l to 10 mg/l
Nickel

0.002 mg/l to 10 mg/l
Zinc

0.01 mg/l to 10 meAt
pH

20 t0 10.0

Wastewater, APHA, AWWA, WEF,
23'9 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 4500-H* B

AUUT 1 AUl 18 wauniau WA 2563 wu 2/3
NSENTHEAAMNTIN dNIHNUIRTTUREATUNgRaMNTN
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2. Udy (o)

(wastewater)

- Total suspended solids (TSS)
5.0 mg/l to 10 000 mg/l

10 mg/\ to 10 000 mg/l

- Chemical oxygen demand
{COD)
40 mg/l to 4 000 mg/l

- Total dissolved solids {TDS) | -

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 5220 C
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