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USUN Tud IBUDIGESY AoUBANIaUR D0
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : 1935501 nasdnidy lassmsimnilesusiugaamnssuylaiuyuiiegaaivnssunoasns Usenudnsi
30686/15119 TaunuislasansiuUsenulngd 30872/15719 veaudtm lsslifiugassu d1in

Address s duawngulng Suneridilss Yamingluvie Report No. : M640066
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 5-6 April 2021
Station : ddnaulsadiiureaslasanis Sampling Method : High Volume Air Sampler

(UTM 47 Q 0558681 E, 1902066 N.)
Data Provided by Laboratory

Sample Type 1 DINA Received Date  : 7 April 2021
Analytical Date  : 7-16 April 2021 Report Date : 16 April 2021
Model of Equipment : TIGH Madel of Traceability : TE $025A/2262
Certified Date : 24 January 2020 Expiration Date : 24 January 2021
Paramet Sampling Dat Analytical Method Result standard
arameter ampling Date nalytical Methe .
il yHe u (me/m?) (mg/m?)
TSP 05-06/04/2021 LIS FPA 40 CFR 50, Appendix B 0.286 0.330

Note : ¥ Uszmmmmuenssunsiauindeuuwviantd atui 24 (w.a.2547) ¥es fvusunssgiuaunmainidluusseimalagsialy
TSP: duazapisy (ade 24 Falus

Reviewed signatory Approved signatory
e . e ———— = ]
Reported results refer to submitted sample(s) only. 4/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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u3uNn Tud 1IBUBItESY AeUBAaNIOUN SO
MINE ENGINEERING CONSULTANT CO. LTD.

ANALYSIS REPORT

Data Provided by Customer
H o 1a a o | ' v L |
Customer Name  : n013504n1 neni lassmamilesusiugramvnssuviiniuyuivegramnssuieaine Ussniulingd
1 v L L d o o 1a o
30686/15119 saunuddlasansiudseudngi 30872/15719 vauiem saliiugassm e

Address : dvauyulng Suneridlse Ywminglevie Report No. : M640066

Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 5-6 April 2021

Station : ﬂ"lqui’l (UTM 47 Q 0557190 E, 1902588 N.) Sampling Method : High Volume Air Sampler

Data Provided by Laboratory

Sample Type 1 9N Received Date  : 7 April 2021

Analytical Date  : 7-16 April 2021 Report Date : 16 April 2021

Model of Equipment : TISH Model of Traceability : TE-5025A/2262

Certified Date : 27 January 2021 Expiration Date : 27 January 2022

Parameter Sampling Date Analytical Method Result Standard ®
(mg/m?) (mg/m?)

TSP 05-06/04/2021 US.EPA 40 CFR 50, Appendix B 0.098 0.330

3 ' a o d < o o
Note : Y UssnmArausnssunsdunandanuvienid atiui 24 (W.A.2547) 1589 Avumnasgiuamunmeinaluussenalaeialy
’ < <
TSP: fuazeassiu \ade 24 gl

Reviewed signatory Approved signatory
_——— - = ——————=———"-1
Reported results refer to submitted sample(s) only. 1/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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usSun Tud 1udItesSo AouBalaur Shria
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
- P 1a a _a | ] v o d
Customer Name  : u193530um asn lassnsinilesusiugaamnssusiinfiuyuieanamnssuneddn Ussnulngi
1 LY s L A a o 1a o LY
30686/15119 i'JJJLLNUNQIﬂiQﬂ']iﬂUUi:,’VI”IUUMTVI 30872/15719 9929U5wW Isﬂwuqaiim A0A

Address : iuaugulng Suneridilse dmtagluiy Report No. : M640066

Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 5-6 April 2021

Station : UUR WA (UTM 47 Q 0558859 E, 1901502 N.) Sampling Method : High Volume Air Sampler

Data Provided by Laboratory

Sample Type 1 91NA Received Date  : 7 April 2021

Analytical Date  : 7-16 April 2021 Report Date : 16 April 2021

Model of Equipment : TISH Model of Traceability : TE-5025A/2262

Certified Date : 27 January 2021 Expiration Date : 27 January 2022

Parameter Sampling Date Analytical Method Result Standard ®
(me/m?) (mg/m?)

TSP 05-06/04/2021 US.EPA 40 CFR 50, Appendix B 0.011 0.330

Y v ' a o d < o o
Note : " UszmAAnznsTINSRLIASEULIEINRA AUl 24 (W.A.2547) Gas fvussasguasnwmanaluussenAlasily
| < o
TSP: fuazaaIsl ade 24 alus

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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USEN Tud 1BUBITEED AOUBAIIaUN T
MINE ENGINEERING CONSULTANT CO_LTD.

ANALYSIS REPORT

Data Provided by Customer
S 1a a a | Vv v d
Customer Name  : un3338un1 naatini lassnisinilasusiugeavnssusiiniiuuivegeamnssunoains Ussmudngi
1 4 j.d s A o W ta o LY
30686/15119 Tauunudslasanmsfiudsevutingi 30872/15719 vaeuiem Lssliiiiugassa in

Address : svawigulng guneridilse Ywminglevie Report No. : M640066

Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 5-6 April 2021

Station : ﬁ’luqmzwﬂ (UTM 47 Q 0556773 E, 1901478 N.) Sampling Method : High Volume Air Sampler

Data Provided by Laboratory

Sample Type 1 91N Received Date  : 7 April 2021

Analytical Date  : 7-16 April 2021 Report Date : 16 April 2021

Model of Equipment : TISH Model of Traceability : TE-5025A/2262

Certified Date : 24 January 2020 Expiration Date : 24 January 2021

Parameter Sampling Date Analytical Method Result Standard ®
(mg/m?) (mg/m?)

TSP 05-06/04/2021 US.EPA 40 CFR 50, Appendix B 0.102 0.330

o w A w d 4 e )
Note : ! UszmAnaiznssunsaawindouuend adufl 24 (w.A.2547) 58 fuumnasgiuquameimatuussenalaeialy
| d o
TSP: fuayeassdy Lade 24 4alu

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.03 22-09-2563
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UsuYNn Tud 1IBudIdeso AouBalaun 9na
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : W93550un1 naauni Tassmsinilesusiugaamnssuviiniuyuiiegaamnisunoaine Ussndnsi
1} L L L A o 1a o s
30686/15119 Sauunuislasan1siuysenubngi 30872/15719 vesuity Lsaliditugassm Siin

Address : siwauulng suneaidlse damingluvie Report No. : M640066
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 5-6 April 2021
Station : Ui (UTM 47 Q 0557190 E, 1902588 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type : szAudea Received Date  : 7 April 2021
Report Date : 16 April 2021
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/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
12.00-13.00 50.3 82.5
13.00-14.00 45.0 62.0
14.00-15.00 45.6 737
15.00-16.00 44.8 59.0
16.00-17.00 44.1 60.0
17.00-18.00 51.6 78.4
18.00-19.00 44.2 60.9
19.00-20.00 57.5 96.1
20.00-21.00 44.6 55.6
21.00-22.00 45.3 63.1
22.00-23.00 45.2 68.9
23.00-00.00 45.5 54.0
00.00-01.00 44.8 53.0
01.00-02.00 44.6 57.3
02.00-03.00 44.7 53.5
03.00-04.00 459 68.2
04.00-05.00 45.5 58.1
05.00-06.00 45.6 54.7
06.00-07.00 48.3 66.7
07.00-08.00 47.6 62.4
08.00-09.00 63.4 98.0
09.00-10.00 46.3 60.5
10.00-11.00 50.6 64.2
11.00-12.00 52.3 81.6
Average 24 hrs. 52.1 =
Maximum - 98.0
Standard” 70.0 115.0
Note: ! vUszmArmsnssumsfauandeuiisyid atuil 15 (ne. 2560) Bos Avumnmsgiuszaudedneioly

Reviewed signatory Approved signatory
= ——————
Reported results refer to submitted sample(s) only. 1/4

Do not copy partlal of this analysis report without officlal approval.
MEC-FM-45 Rev.03 22-09-2563
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uSun Tud 1BudIteSY PoUBANAUNR T
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
g 1= a _a o LY Y |
Customer Name  : W3530401 neauni Tasamamilesusiugramnssuviiniiuyuivegrannssunoasns Usenudnsi
30686/15119 Saunuialasansivuszymultngi 30872/15719 veusem Lsslaifiugisin $1in

Address : fiaungulng dnneaddilse daminglvie Report No. : M640066
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 5-6 Aprit 2021
Station : Uuruad (UTM 47 Q 0558859 E, 1901502 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type : sziuLdea Received Date  : 7 April 2021
Report Date : 16 April 2021
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/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
11.00-12.00 69.9 98.3
12.00-13.00 58.9 82.2
13.00-14.00 504 77.7
14.00-15.00 50.8 68.0
15.00-16.00 52.1 66.7
16.00-17.00 534 79.0
17.00-18.00 55.6 78.6
18.00-19.00 56.9 86.9
19.00-20.00 65.8 88.4
20.00-21.00 65.9 86.1
21.00-22.00 57.1 79.5
22.00-23.00 56.9 84.1
23.00-00.00 44.8 80.1
00.00-01.00 49.3 81.9
01.00-02.00 54.9 85.4
02.00-03.00 47.8 80.7
03.00-04.00 56.9 80.9
04.00-05.00 46.3 76.8
05.00-06.00 48.3 70.5
06.00-07.00 52.2 77.4
07.00-08.00 57.3 83.8
08.00-09.00 52.3 76.4
09.00-10.00 54.1 80.4
10.00-11.00 52.8 74.9
Average 24 hrs. 59.8 =
Maximum - 98.3
Standard” 70.0 115.0

a v ' a o d 4 o v o o
Note : ¥ UszmiAnaiznisunsdaindonuviennd adiuil 15 (na. 2500) Gee AMvumnasgszaudeslaeialy

Reviewed signatory Approved signatory
= — —— — — ————— -~  _ _ ___
Reported results refer to submitted sample(s) only. 2/4

Do not copy partlal of this analysis report without officlal approval,
MEC-FM-45 Rev.03 22-09-2563
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uSUn Tud 1BUBITESL AOUBANOUR TIN0
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : un53aum neanih Tassmsivilewsiivgaaunssuviiafiuyuiiegnamnssuneaing Ussnmulingy
30686/15119 saunuiialasansiuussnultngd 30872/15719 veeuism lsalifiugassau Sin

Address - fiwaungulng duneaddilse dwmingluvie Report No. : M640066
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 5-6 April 2021
Station : Uhugesuun (UTM 47 Q 0556773 E, 1901478 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type  : szfuldnd Received Date  : 7 April 2021
Report Date : 16 Aprit 2021
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/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
11.00-12.00 52.5 85.0
12.00-13.00 q47.6 72.6
13.00-14.00 50.2 79.7
14.00-15.00 50.1 71.7
15.00-16.00 48.3 70.0
16.00-17.00 50.1 71.6
17.00-18.00 457 71.4
18.00-19.00 42.2 67.3
19.00-20.00 40.5 64.3
20.00-21.00 419 49.7
21.00-22.00 42.1 62.4
22.00-23.00 42.3 61.6
23.00-00.00 40.6 54.1
00.00-01.00 41.6 61.8
01.00-02.00 41.6 59.9
02.00-03.00 41.8 58.3
03.00-04.00 44.5 71.6
04.00-05.00 40.0 65.3
- 05.00-06.00 44.4 68.6
06.00-07.00 48.9 76.6
07.00-08.00 52.5 76.4
08.00-09.00 51.7 76.9
09.00-10.00 54.3 80.6
10.00-11.00 50.0 74.7
Average 24 hrs. 48.3 =
Maximum = 85.0
Standard” 70.0 115.0

a v ' a o d < o o o
Note : D UszmArmznssun1sdwwIndenwieyd atudl 15 (n.a. 2540) Fos fvumnasgiuseiudediaeily

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/4
Do not copy partlal of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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usuh Tud 1IBUdItesY Aousalaun Shna
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
kS 1 a a - ' v o 3
Customer Name  : w193530un1 neaUnih lassnisiniieausiugaanvnssuriinfiuuiegaannssunaainy Ussnmudng
30686/15119 SauuNuialAsen1siuUsEnIudnsf 30872/15719 vasuiem seliiugissa e

Address : fiwaugulng duneasdilss Javingluvie Report No. : M640066
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 5-6 April 2021
Station s dinaulsaliviuvesiasanig Sampling Method : Sound Level Meter

(UTM 47 Q 0558681 E, 1902066 N.)
Data Provided by Laboratory

Sample Type : syAuLden Received Date  : 7 April 2021
Report Date : 16 April 2021
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/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
10.00-11.00 66.6 913
11.00-12.00 61.0 79.6
12.00-13.00 60.3 75.5
13.00-14.00 63.3 84.6
14.00-15.00 64.2 90.4
15.00-16.00 62.8 88.9
16.00-17.00 61.7 88.4
17.00-18.00 60.1 76.2
18.00-19.00 61.2 77.0
19.00-20.00 63.9 75.6
20.00-21.00 60.2 72.0
21.00-22.00 45.2 58.7
22.00-23.00 45.8 65.2
23.00-00.00 46.3 74.9
00.00-01.00 46.1 53.8
01.00-02.00 45.7 52.5
02.00-03.00 45.8 53.6
03.00-04.00 45.0 52.8
04.00-05.00 49.3 65.9
05.00-06.00 51.5 65.4
06.00-07.00 58.3 93.0
07.00-08.00 60.2 83.6
08.00-09.00 60.6 778
09.00-10.00 63.7 78.7
Average 24 hrs. 60.4 -
Maximum - 93.0
Standard” 70.0 115.0

= 'y ' a o d ! o o e w
Note : U UssmeAmnznssunsandonuviend atuil 15 (wa. 2540) o fhvuauiasguseaudedaoiily

Reviewed signatory S Approved signatory
= - .- = = = ===
Reported results refer to submitted sample(s) only. 4/4

Do not copy partlal of this analysis report without officlal approval.
MEC-FM-45 Rev.03 22-09-2563
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uBLh Tud 1IBUBITEED AoUBAIAUN DI
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name  : 19350 naaunth lasensiuiiasusiiugramnssusiiaiujuiiegaamnssunoain Yssmudngi
30686/15119 Tamunuiialasnsiulsenudngi 30872/15719 voussv Lssliugissu d1in

Address s suawgulng Suneaddilse Swmdaglave Report No. : M640066
Sampling By : Sampling Team of Mine Engineering Consultant Co. Ltd. Sampling Date  : 5 April 2021
Station : \5alufiugaalasanis (UTM 47 Q 0558681 E, 1902066 N.)

Sampling Method : Radiative acceleration calculations
Data Provided by Laboratory

Sample Type : AUAIULAS Received Date  : 7 April 2021
Report Date : 16 April 2021
Area System Opacity ( %) . o | Average Standard"
Monitoring | Control Dust | No.1 | No.2 | No.3 | No.4 | No.5 | No.6 | No.7 | No.8 | No.9 | No.10 | (%) (%)
Urnliiiilng | awsdih o | ol ool o | 2|0/ 0] o0 0 0.2 20
PTUNTIAR Lv
avsoun 0 0 0 1 2 2 2 2 1 1 11 20
YN B
qrdnelau ¥
awsgun 2 0 0 2 1 0 0 0 0 0 0.5 20
~ @ewu -
Uanganewiu oy
o awsaun 2 2 2 2 2 2 2 2 1 1 1.8 20
NIGEN R

Note : " Uszmiansznsiainermani waluladuazduneden senmuarilunms 55 wimsssvlydRduaiuwazinmaunimdaadeunvisnd
n.A. 2535 1399 MvuauinsgiumuAinsUassd uazess 3nlseld ua desfiu Usenialusiufiaaiywune @ 114 aoudl 6
o o
asiufl 21 unau 2540

Reviewed signatory Approved signatory
ES . ——— - ———————
Reported results refer to submitted sample(s) only. 11

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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UBUN Tud 1IBUDIGESO ABUBAIIOUN DD
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data Provided by Customer
H o ta a a - v o
Customer Name  : W135504A1 newdnth lassnsinileausiivgnanvnssusiniiuyuiiegnavnssunioasns Ussndnsi
1 o L LY A a A o L
30686/15119 Fiunuialasenisivusenudngm 30872/15719 veaudwm 1salditugissa d1in

Address : suauyulng dnneridlse daningluvie Report No. : M640066
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 5 April 2021
Station : U IYUTUTIUEIUAS (UTM 47 Q 0558859 E, 1901502 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample Type - auduasitou Received Date  : 7 April 2021
Report Date : 16 April 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
Standard?
Peak Particle Velocity ; mm/sec . - -
Peak Displacement ; mm - -

Measured Instrument Brand Model

Instantel Minimate Blaster

Note : ! Ussmansenmimingmnsssaumauasdaanden Fae dmumnnsgumunussiudsuasanuduasifiousinmahmilediy
AfalusiefiaaIyiune e 122 meufl 125 9 astuil 29 Surey 2548
N/A sa1neiia Frequency < 1 Hz, Velocity <0.130 mm/sec wag Displacement < 0 mm
nanseiiawmiies 17.00 .

Reviewed signatory Approved signatory
...
Reported results refer to submitted sample(s) only. 172

Do not copy partlal of this analysls report without officlal approval.
MEC-FM-45 Rev.03 22-09-2563
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usUNn Tud 1IBUBITESL POUBANAUN TI0
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

kS ia a a - v o o«
T UNITIUNT NBIUINUT Iﬂi\‘imSmﬁEJs'lLLSViuqﬁﬁ’mﬂiill‘U‘lmVlu‘lJuuLwaQGImMﬂiiuﬂﬂﬂi’N dsemuunsh

30686/15119 Taunuislasesn1sfussmutasi 30872/15719 veeuden Tsdhiugassas Srin

Address - uawgulng duneridilse Jamingluvie Report No. : M640066
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 5 April 2021
Station : thuguiwmdsitaglndundign (UTM 47 Q 0557190 E, 1902588 N.)
Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory
Sample Type - mwduaniou Received Date  : 7 April 2021
Report Date : 16 April 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
Standard?
Peak Particle Velocity ; mm/sec = s =
Peak Displacement ; mm - - -
Measured Instrument Brand Model
Instantel Minimate Blaster

Note: D UszmAnszvsimingnssysuvifuariuwinden 1389 Mvumnasyumuaussiudeuasruduasiiounnmsvinmiiesiiu

aa a ' < w o o
ARUALUTIBRIIMUNT LY 122 mpuN 125 9 avduil 29 Sunnu 2548

N/A i Frequency < 1 Hz, Velocity <0.130 mm/sec ua¥ Displacement < 0 mm

nanssdawmiles 17.00 .

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/2
Do not copy partial of this analysis report without officlal approval.
MEC-FM-45 Rev.03 22-09-2563
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UsUN Tud 1IBUBITESL AoUBAlaUN Sha

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

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
S 'a a a ol v o o«
Customer Name  : w1935304n1 MeaUnt lassn1simileusiiugnamnssusiinfivyuikegnamnssunoasns Ussmudngh
30686/15119 Tauunudialasinisiuussnuingi 30872/15719 voeust 1slifiugissu 91

Address s fiuaungulns suneasdlse damingluie Report No. : M640066
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 6 April 2021
Station s duInatugee (UTM 47 Q 0557190 E, 1902588 N.) Sampling Method : Grab Sampling
Data Provided by Laboratory
Sample Type gl Received Date  : 7 April 2021
Sample Appearance : 1d fingneu Lifindu Analyticat Date  : 7-16 April 2021
Report Date : 16 April 2021
Standard ?
Parameter Unit Analytical Method ? Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H" B) 8.24 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
. . . o Not more
Total Dissolved Solids meg/L Dried at 180 “C (2540 C) 416 1,200
than 600
- . Not more
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 124 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
Not
Sulfate* mg/L Turbidimetric Method (4500- SO,% E) 12.9 ot more 250
than 200
Total Iron /L Digestion, Inductively Coupled Plasma <0.01 Not more 1.0
Method (3030 F, 3120 B) than 0.5

Note : Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 mmig"luqtum'mfﬂm'nmh::mﬁnismam%’ﬂmniﬁsmmﬁuasﬁ'qu'mé'au 1309 fvuavdninasitazamsnislumadnmsdmiunstesiu
FrummsaguuasmstiosiuluFesdunndouduiiy w.a. 2551 ARailusieiayuny Wy 125 aoufitay 85 1 asiufl 21 weunAw 2552
* unsnedouiioguenteutenisuses ISO/IEC 17025 vesssufiRntsnadey

Reviewed signatory ' Approved 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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usuUN Tud 1BUdIdesSD AoUBANaUN TAQ
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025

Testing 0623

Data Provided by Customer
Customer Name  : 4193530401 aaUnid lasansmiisusiugaaivnssusiinfuuiegaamnssuneaing Useniudnsi
30686/15119 Sauunudslasinisiuussniudngi 30872/15719 veauiem 1saliitugissu 31

Address s siuauyulng sneasdilss Yminglevie Report No. : M640066
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 6 April 2021
Station : ﬁﬂmmaﬂ'ﬂuqmmwﬂ (UTM 47 Q 0556773 E, 1901478 N.) Sampling Method : Grab Sampling
Data Provided by Laboratory
Sample Type S Received Date  : 7 April 2021
Sample Appearance : ld finznou lifindu Analytical Date  : 7-16 April 2021
Report Date : 16 April 2021
Standard ?
Parameter Unit Analytical Method v Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H B) 7.51 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - E
. . . o Not more
Total Dissolved Solids me/L Dried at 180 “C (2540 Q) 367 1,200
than 600
. . Not more
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 223 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
.- . 2 Not more
Sulfate* me/L Turbidimetric Method (4500- SO;* E) 57.4 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L <0.01 1.0
Method (3030 F, 3120 B) than 0.5

Note : ! Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 mmﬁﬂuazum*mfwmuﬂismﬂnssmuw%’wmnsﬁﬁu‘mﬁuazéaumﬁau \Fos Mmuandninusiuazanasnsiumadsimsdmiunisteaiu
huasisaguuaznsiasiuluSedanadomduiie wa. 2551 fRusilussiemun @ 125 aouiitay 85 3 as¥uil 21 wouaAY 2552
* SWEJmiwmaauﬁa@uamauﬂmms%’usm ISO/IEC 17025 vasveaujuRnsmaasy

Reviewed signatory Approved signatory
== ———-—- ... —————__-_.__...__
Reported results refer to submitted sample(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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MINE ENGINEERING CONSULTANT CO.,LTD.

THAILAND

NSC-TISI-TIS 17025

Testing 0623

ANALYSIS

REPORT

Data Provided by Customer

Customer Name

Address
Sampling By
Station

Data Provided by Laboratory

: Sampling Team of Mine Engineering Consuttant Co.,Ltd.
dhueRutiuruag (UTM 47 Q 0558859 E, 1901502 N.)

Report No.
Sampling Date

: M640066

: 6 April 2021

E 1a a a < ' v @ i
: WIssNT esni lassnswileswsAugnanunsevlinfiuuiegnamnssuneaing Useyudngi
1 o . LY A o 1 o ar
30686/15119 TamunuislassnsiuUsenulngy 30872/15719 veeusem lsdlifiugissu $1in
- siuauryulng suneeidilas Smingluvie

Sampling Method : Grab Sampling

Sample Type 1 Received Date  : 7 Aprit 2021
Sample Appearance : la finznau Lifindu Analytical Date  : 7-16 April 2021
Report Date : 16 April 2021
Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H* B) 7.91 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - "
. . . o Not more
Total Dissolved Solids mg/L Dried at 180 ~C (2540 C) 330 1,200
than 600
. . Not more
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 250 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
Sulfate* mg/L Turbidimetric Method (4500- SO4* E) 54.0 Not more 250
! ' than 200
Total Iron /L Digestion, Inductively Coupled Plasma <0.01 Not more 1.0
Method (3030 F, 3120 B) than 0.5
Note : ¥ Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.

2 1RIPIUANAIMNNINUTEMANTINTININEINTETIYIALTAIIAGN 1389 Mnuandninariuazanninslumalnimsdmiumsdestu

v o 4 a 'Y a o a o ' a v o
m‘uﬁ']ﬁ‘ﬁtut"wuazn’ﬁ'l']ENﬂu‘lutima\‘iu’maamﬂuwv N.A. 2551 BIW:JW‘IMi’]‘Uﬂ%'mLUnUﬂ LAy 125 naunLAY 85 9 83U 21 WaenIRU 2552

& . v [ o am
* IUMINAFDVUDYUDNVBUNNUNITIUTDY ISO/IEC 17025 ‘UO\WIEJ\?U{]Umﬂ'ﬁ‘VIﬂﬁE]U

Reviewed signatory

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

Approved signatory
=ss-.———————————~-—+——..... - ..
Reported results refer to submitted sample(s) only.

Do not copy partlal of this analysis report without officlal approval.
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SPC Calibration Center S%RT

s

NSC-TISI-TIS 17025
Calibratien 0037

Equipment:
Model:
Serial No. (or ID.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Callibration Date:
The Method used:
Traceability:

Person in charge

ﬂaﬁm A Certificate of Calibration

Balance Certificate No.: C01203074
AB204-S Issued Date: 11 August 2020
1123163290 (MEC-LAB02) Job No.: KSPR2010957
Mettler Toledo Page: 1 of 3

In condition

MINE ENGINEERING CONSULTANT CO.,LTD.

+

Temperature 24 °C + 0.5°C
Humidity 54 %RH + 0.8 %RH

4

MINE ENGINEERING CONSULTANT CO.,LTD. ( Laboratory U 4 )

10 August 2020
In house method, SPCC-WI-47, base on UKAS Lab 14

This certificate is traceable to the Sl Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02190532, C02200796

SERT

135N 10aRT nif S
SPC RT Co., Ltd.

Authorized signatory

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

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

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

Your satisfaction is our fpromise @ SPCRT SPCC-FM-C01-09: 03 Aug 2020
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Business Unit

SPC Calibration Center

Calibration Resullts:
Before Adjustment

Job No.: KSPR2010957

Page:

KT

20f 3

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

2. Nominal Test Value 50 (9)
Reference Points (g)
A B C D E
- 0.0000 0.0001 -0.0001 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (9)
Nominal test value (g) Standard Deviation
20 0.00007
200 0.00009
Departure of indication from nominal value., Readability 0.0001 (9)
Nominal Value | Conventional Mass Displayed Value Correction of Balance Uncertainty
k

@ @ (9 @ @
0.01 0.01000 0.0100 0.0000 0.00014 2.12
0.05 0.05000 0.0500 0.0000 0.00014 212
0.1 0.10000 0.1000 0.0000 0.00014 212
0.5 0.49999 0.5000 0.0000 0.00014 2.1
1 0.99999 1.0000 0.0000 0.00014 2.1
5 4.99999 5.0001 -0.0001 0.00014 2.1
10 9.99999 10.0002 -0.0002 0.00015 2.11
20 19.99996 20.0002 -0.0002 0.00015 2.09
50 50.00000 50.0007 -0.0007 0.00016 2.07
100 99.99996 100.0011 -0.0011 0.00020 2.03
150 149.99996 150.0021 -0.0021 0.00025 2.01
200 199.99993 200.0024 -0.0025 0.00031 2.00

Your satisfaction is our fromise € SPCRT

SPCC-FM-C01-09: 03 Aug 2020
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Business Unit @

SPC Calibration Center

C

Job No.: KSPR2010957 Page: 3of 3

After Adjustment

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

Nominal Test Value 50 (9

Reference Points (g)

A B C D E

= 0.0001 0.0000 -0.0001 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (9g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005
Departure of indication from nominal value., Readability 0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance Uncertainty
k

(@ @ ) @ @
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.05 0.05000 0.0500 0.0000 0.00010 2.03
0.1 0.10000 - 0.1000 0.0000 0.00010 2.03
0.5 0.49999 0.5000 0.0000 0.00010 2.03
1 0.99999 1.0000 0.0000 0.00010 2.03
5 4.99999 5.0000 0.0000 0.00010 2.03
10 9.99999 10.0000 0.0000 0.00011 2.02
20 19.99996 20.0000 0.0000 0.00011 2.02
50 50.00000 50.0000 0.0000 0.00012 2.01
100 99.99996 100.0000 0.0000 0.00017 2.00
150 149.99996 150.0000 0.0000 0.00023 2.00
200 199.99993 199.9999 0.0000 0.00029 2.00

The End of Certificate

Your satisfaction is our /Jromiye @ SPCRT SPCC-FM-C01-09: 03 Aug 2020
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RECALIBRATION
DUE DATE:

January 27, 2022

__ Environmental

| N

m: slope

Calibration Certification Information
Cal. Date: January 27, 2021 Rootsmeter 5/N: 438320 Ta: 294 K
Operator: Jim Tisch Pa: 754.4 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/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 1 0.9040 8.0 5.00
4 7 8 1 0.8600 8.8 5.50
5 9 10 1 0.7120 12.8 8.00
Data Tabulation
Pa Tstd
Vstd Qstd \/ *E'H( Pstd )( Ta ) aa | ":"H(Taf 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 (( JﬁH (—P T )) -b) Qa= 1/m (( [H| Ta/Pa )) h)
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
F‘a:. actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
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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 5/N123625
- Acoustic sound calibrator class 0 Nor1253 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

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 23.0°C 50 %RH
Measurement conditions: 100.89 £ 0.01 kPa 235+£1.1°C 55.9+2.2 %RH

1. Sound pressure level

Specified sound | Measured sound | Deviated value Unecertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2
Reference microphone 40AU S/N 309231
110 1 10840 | -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 : . . Tolerance limit
pressarelevel | hesau “’g, f;““’“’“" U““f,;“;’ o TEC60942:2003
(dB) : k. 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 factor k = 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 (KA). MA 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 concenning
competence and calibration system for all the calibrations contained in the accreditation. It also states that the laboratary has a satisfactory quality 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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CALIBRATION LABORATORY CO.,LTD. ﬁ 2

e
=
/'-'.rf’:"\\:‘“
el Lk
c I_c MSC-TISI-TIS 17028
Accredited tZ.\l.IH-R.J‘\I O™ Dnsd
1S0/IEC 170308 CLC

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE : MICROMATE
SERIAL NO. : UM16191
CLID. NO. : 252002212
JOB CONTROL NO. : 201111099959

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, Withou the approval of the Calibration Laboratory Co., Led.

Calibration Engineer

Approved By :

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 ( S1)

Certificate No. Q20099959
F3-011-04/01-12 page 1 of 3
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CALIBRATION LABORATORY CO.LTD. jases

!,

l-l'

=1 —
i
L

THAILAKD
1 f'll:'l'.l..|.-_'|.'\-"h\

CLC T
g G
REPORT OF CALIBRATION
FOR

NOMENCLATURE - VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL /TYPE : MICROMATE
SERIAL NO. : UM16191
DATE OF CALIBRATION . 12 November 2020
ENVIRONMENT CONDITIONS :
Temperature : (23 + 2) °c Relative Humidity : {55:': 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-127 according to 1SO 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 Intemational System of Units (S1), 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 (SI), 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 %a.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q20099959
F3-011-04/01-12 page 2of 3
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LALIBRATION LABORATORY Co.1TD. jsecrs

NEC-TISISTIS 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Readin I Correction Uncertainty
(g) ( frequency ) e (g) (g) (g) i(%ofrdg.}
1 160 Hz 1.000 0.982 +0.018 1.1
2 160 Hz 2.000 1.975 +0.025 1.0
3 160 Hz peak 3.000 2871 +0.029 1.0
4 160 Hz 4.000 3.965 +0.035 1.0
5 160 Hz 5.000 4.955 +(.045 1.0
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
{ mm/s ) ( frequency ) e ( mmis) (mmfs) { mm/s) +(%of rdg. )
10 160 Hz 10.000 9.975 +0.025 1.1
20 160 Hz 20,000 19.960 +0.040 1.0
30 160 Hz peak 30.000 29.950 +0.050 1.0
40 160 Hz 40,000 39.911 +0.089 1.0
50 160 Hz 50.000 49.902 +0.098 1.0
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
( mm ) ( frequency ) e {mm) { mm) { mm ) T (%ofrdg. )
0.01 160 Hz 0.010 0.010 0.000 29
0.02 160 Hz 0.020 0.019 +0.001 3.1
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 anly,

Certificate No, Q20099959

F3-011-04/01-12

#i# End of Certificate #8¥

page3 of 3
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CALIBRATION LABORATORY CoO.,LTD. ﬁ% A‘

CLC NEC-TISISTIS 17028
Accredited CALIBRATION 005%
IBO/IES 17026 CLC

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE - VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE : MINIMATE PLUS
SERIAL NO, t 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., Lid.

Calibration Engineer
Authorized Signatory
13 November 2020

CALIRATES LARSELTER C3.000

Approved By :

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. Q20099958
F3-011-04/01-12 page | of 3
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CALIBRATION LABORATORY CO.LTD. jssre:

ST
g/,ﬁ,\*‘
I""rlll\."ﬂ
CLC NEO-TISI-TIS 17025
Accredited CALIBRATIONN DDES
IS0/ ING 17026 Lty I s
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL /TYPE : MINIMATE PLUS
SERIAL NO. : BG19474
DATE OF CALIBRATION : 12 November 2020
ENVIRONMENT CONDITIONS :
Temperature : (23 + 2) a(l' Relative Humidity : (55 + 15) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No, WI-305-127 according to 150 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 Intemnational System of Units (S1), through National Institute of Metrology (Thailand)
Certificate No. EE-0097-20, Due Date 14 June 2021.

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

3. The measurements are traceable to International System of Units (S1), 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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CALIBRATION LABORATORY CO.1TD 3%

HIaeHR;
NEC-TISI-TIS 17028
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 ) R (g) (g) (g) T (% of rdg. )
I 160 Hz 1.00 0.99 +(.01 1.3
2 160 Hz 2.00 1.99 +0.01 1.0
3 160 Hz peak 3.00 2.98 +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 ) = { mmys ) { mm/s ) ({ mm/s) * (%ofrdg. )
10 160 Hz 10.0 10.1 -0.1 1.4
20 160 Hz 200 19.9 +0.1 1.0
30 160 Hz peak 30.0 29.7 +0.3 1.0
40 lel Hz 40.0 9.6 +0.4 1.0
50 160 He 0.0 49.5 +0.5 1.0
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
({ mm ) { frequency ) e {mm) {mm) { mm ) g of rdg. )
0.01 160 Hz 0.010 0.010 0.000 59
0.02 160 Hz 0.020 0.020 0.000 39
0.03 160 Hz peak 0.030 0.029 +0.001 2.2
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.

Certificate No. Q20099958

F3-011-04/01-12

### End of Certificate 828

page 3 of 3
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PerkinElmer

For the Better
Service Report
Work Order Number Activity Code Billing Type Requested Start Date Model Serial Number
WO-00978443 F.‘Ianned Contract 09/26/2020 8:11 PM ICPN0790011 079518071903
Maintenance
Service Representative Name Contract Number Expiry Date Equipment ID System ID
SC-0035504886 04/30/2023 N/A N/A
UDI Number
N/A
Equipment Location Bill To Name
van. hdudiiisdenaudauaun van. hnidudiiisdenaudauaun
a5z sing .53 a.szabing o.50uoyy3
Unusit 37 12110 TH 1Unusil 37 12110 TH
Customer Contact Phone Number Fax Number Email Purchase Order
N/A ] 63-04-012
Work Description
Cleaned Spay Chember
Cleaned Torch
Cleaned Injector
Replaced All Sample and wast tubing
Cleaned Drain tank
Lubecate Oring torch and Injector
Lubecate pump motor
Intitail Optical
Recalibate Wavelength A and B
Mn align view
IPV Method testing
Start Date End Date Work Description
11/10/2020 11/10/2020
11/10/2020 11/10/2020
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
SV000002 Service Travel 11/10/2020 2
SV000013 Preventative maintenance 11/10/2020 4
Work Complete Customer Signature Technician Signature .
w O
PM/OQ/IPV Left with Customer
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Yes D No

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.

11/10/2020 WO-00978443
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WO-00978443

Perkin
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200

Customer : MINE ENGINEERING Date Tested: November 11, 2020
CONSULTANT Recommendation Recertification

Address : T.PRACHATIPAT, Period 6 Months
A.THANYABURI Recertification Due: May 11, 2021
PATHUMTHANI 12130 Date Last Certified: May 8, 2020

User Name: Visit Number: 20f2

Phone: B PerkinElmer Phone:

E - Mail : _PerkinEImer 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 3.0.0.3081

EXPIRATION

EXPIRATION DATE
May 30,2021

June 30, 2021

CUSTOMER INITIALS

Page 1 of 4
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WO-00978443

Perkin
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200
SERIAL NUMBER: 079S18071903 DATE TESTED: November 11, 2020

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all torch components including the RF coil.

C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.

2. OPTICAL CHECKS
A. Inspect and clean all optical components.
B. As regiured, check and replace all purgebfilters.
C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year.

4. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK
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Perkin

WO-00978443

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079S18071903 DATE TESTED: November 11, 2020
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV

As 193.696 nm <0.009 nm 0.00758 nm

Ni 231.604 nm <0.011 nm 0.00908 nm

Ni 341.476 nm <0.015 nmm 0.01249 nm
Spectral Resolution : VIS

Ba 455.403 nm <0.020 nm 0.01750 nm
Precision

Zn 206.200 nm %RSD <1.0% 0.10 %

Mg 280.271 nm %RSD <1.0% 0.43 %

Mg 285.213 nm %RSD <1.0% 0.83 %

Ba 455.403 nm %RSD <1.0% 0.12 %
Detection Limits : Axial

TI 190.801 nm 3(sd) 3.00 ppb

As 193.696 nm 3(sd) 2.00 ppb

Se 196.026 nm 3(sd) 0.00

Pb 220.353 nm 3(sd) 0.00 ppb
Detection Limits : Radial

As 193.696 nm 3(sd) 9.60 ppb

Zn 213.857 nm 3(sd) 0.60 ppb

Mn 257.610 nm 3(sd) 0.00 ppb

La 379.478 nm 3(sd) 0.20 ppb

Ba 455.403 nm 3(sd) 0.00 ppb

Ba 493.408 nm 3(sd) 0.10 ppb
BEC : Axial (IB X 1000)/(IS-IB)

Mn 257.610 nm <30 ppb 5.34 ppb
BEC : Radial (1B X 1000)/(1S-IB)

Mn 257.610 nm < 30 ppb 26.75 ppb

Page 3 of 4
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Perkin

WO-00978443

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079518071903

DATE TESTED: November 11, 2020

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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PerkinElmer Pure 150

Atomic Spectroscopy Standard T

Certificate of Analysis

PerkinElmer Number: N0691579
Description: Optima Family Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 2.01MJIX1 Certification Date: NOY ~ = 2019

Expiration Date: MAY 3[] 2021

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured
50.0 yg/ml  49.9 pg/ml 3103a" Ni 10.0 pgiml 998 paiml
S0.0pgimL  49.8 paiml naa Sr 10.0pg/mL  10.0 pg/ml
10.0 pgimL  9.94 ugimL  3127a* Zn 10.0pg/mL  10.0 pgiml
10.0pgimL  9.91 pgimL 31292 Ba 1.00 pg/mL 0890 pgimL
10.0 pgiml 9.86 pgiml 3az Mg 1.00 pg/mb  0.990 pgiml

* - indicates NIST SRM t - indicates CRM (when NIST SRM is not available)
Reference Mulli: Lot# 5-152MKB, 1-140YJ, 3-7YMKB

Refer to side 2 for details of cerification.

Balances are calibrated with weight sels traceable to NIST,
We guaraniee that our PerkinElmer Pure Afomic 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 analylical determinations, pipetting, and diluting to final volume, For these solufions
we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-rinsed baottles, All glassware used is

class A,
' ) Certifying Officer:

PerkinElmer’

PerkinElmer, Inc.

U.5.A. Tel: 1-203-925-4600
u 5.A. TnII Free: 1-B| 1-Bllﬂ ?52

Visit nwmp:rlunclm:r.mmﬁamﬂim for a cnmpletc hmng of our glnbal offices.
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PerklnElmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: Ng300221

Description: Instrument Calibration Standard 4
Matrix: 5% HMNO,
Lot Number: R Certification Date: DEC ~ - 2019

Expiration Date: |||\ 3 g 2021

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SREM
As 100 pgfmL 101 pgimL 3103a* Pb 50.0 pg/mL 50.8 pgimL azer
Tl 100 pgimL 101 pgml 3158 Se 500 pgimL  50.7 pgimL 3149°
Cd 50.0 pg/mL  50.8 pg/mL 3108

* - indicates NIST SRM

T = indicates CRM (when RIST SRM is not available)
Referance Multi: Lot#¥ 1-177YJ, 4-33MKB

Refer to side 2 for details of cerification.

Balances are calibrated with weight sels traceable to NIST.
We guarantee that our PerkinElmer Pure Alomic Spectroscopy Standards are stable and accurale 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-rinsed bottles. All glassware used is class A

' ) Certifying Officer:

PerkinElmer’

PerkinElmer, Inc.

1.5.A. Tel: 1-203-925-4600
U.S.A. Toll Free: 1-8“1—?52-4!]0[!

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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Business Unit

=
2 4@‘\ R
NSC-TISI-TIS 17025
Calibratien 0087
Equipment:
Model:

Serial No. (or ID.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Callibration By:
Calibration Date:
The Method used:
Traceability:

Person in charge

SPC Calibration Center S%RT

i A Certificate of Calibration

Balance Certificate No.: C01203085
AZ214 Issued Date: 11 August 2020
28092281 (MEC-LABO1) Job No.: KSPR2010956
Sartorius Page: 1 of 2

In condition

MINE ENGINEERING CONSULTANT CO.,LTD.

Temperature 24 °C + 04 °C
Humidity 51 %RH + 1.5 %RH

+

MINE ENGINEERING CONSULTANT CO.,LTD. (Laboratory (fu 4))

10 August 2020
In house method, SPCC-WI-47, base on UKAS Lab 14

This certificate is traceable to the Sl Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02190532, C02200796

SERT

B VIS 1oand ndd drifa
$PC RT Co.. Ltd.

Authorized signatory

This certificate 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 laboratories.

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 approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

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

'Vourmﬁ:ﬁcﬁon is our /Jramise @ SPCRT SPCC-FM-C01-09: 03 Aug 2020
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Business Unit

SPC Calibration Center

Job No.: KSPR2010956

Calibration Results:
Without Adjustment

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

Nominal Test Value 50

Page:

KT

20f 2

Reference Points (g)

B C

D

0.0002 0.0000

0.0000 -0.0001

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (@)
Nominal test value (g) Standard Deviation
20 0.00006
200 0.00006
Departure of indication from nominal value., Readability 0.0001 (9)
Nominal Value | Conventional Mass Displayed Value Correction of Balance Uncertainty
k
@ @ @ (@ @
0.001 0.00100 0.0010 0.0000 0.00011 2.04
0.01 0.01000 0.0100 0.0000 0.00011 2.04
0.1 0.10000 (;.1_000 0.0000 0.00011 2.04
1 0.99999 1.0000 0.0000 0.00011 2.04
5 4.99999 5.0000 0.0000 0.00011 2.04
10 9.99999 10.0000 0.0000 0.00011 2.04
50 50.00000 50.0000 - 0.0000 o 0.00013 2.02
100 99.99996 99.9999 0.0001 0.00017 2.01
150 149.99996 150.0001 -0.0001 0.00024 2.00
200 199.99993 199.9999 0.0000 0.00030 2.00
The End of Certificate

Your safisfaction is our fpromise @ SPCRT

SPCC-FM-C01-09: 03 Aug 2020
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SPC Calibration Center S%RT

sy,

S —— P . .

o= Certificate of Calibration

ia,,jﬁ“\:\.\\:“
o NSC-TISI-TIS 17025

CaRibraten 0087

Equipment: Hot Air Oven Certificate No.: C31203021
Model: UF110 Issued Date: 11 August 2020
Serial No.(or ID): B418.1125 ( MEC-LABO5 ) Job No.: KSPR2010958
Manufacturer: Memmert Page: 1 of 5
Condition: In Condition Ventilation Valve:  Closed
Shelves(pc.): 2

Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

Environment Condition: Temperature: 33 °C + 14 °C

Humidity: 60 %RH * 3.8 %RH
Voltage: 226 VAC x 2.9 VAC

Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (Laboratory (‘I'fgu 4))

Calibration By:

Calibration Date: 10 August 2020

The Method used: In house method, SPCC-WI-16, base on TLAS-G20

Traceability: This certificate is traceable to the Sl Units maintained by National Institute

of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10200007

SERT ~

— - 135 1oaRT oA dafa |
SPC RT Co.. Ltd.

Person in charge Authorized signatory

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

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

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

Vourmﬁrﬂzcﬁan Is our promise & SPCRT SPCC-FM-C31-06: 03 Aug 2020
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SPC Calibration Center SBRT

Job No.: KSPR2010958 Page 2 of 5
ol pas 5 A
e (rrom,
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Standard Installation Locations
Volume (Calibration Zone)= 51 (Liters)
Inside chamber: W= 57 (cm) D= 40 (cm) H= 48 (cm)
Standard Locations (#1, #2, #3, #4): w= 6 (cm) d= 5 (cm) =5 (cm)
Standard Locations (#5, #6, #7, #8): w= 6 (cm) =5 (cm) h=5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformify: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabiliy. The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variatior. The difference of maximum and minimum measured temperatures throughout observation time.

Your .mﬁ:vﬁcﬁon is our promiye ® SPCRT SPCC-FM-C31-06: 03 Aug 2020
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Business Unit

SPC Calibration Center

KT

Job No.: KSPR2010958 Page 3 of 5
Calibration Results:
Before adjustment
Setting: Indicating: #1: #2: #3: #4: #5: #6: #7: #8: #9:
104.0 104.0 104.67 103.86 104.91 104.54 104.72 104.32 103.88 104.26 104.66
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 85.0 °C
Measured Correction of UUC. Uncertainty
Locations Temperature
(°C) °C) (%°C)
#1 85.35 0.35 0.39
#2 84.78 -0.22 0.39
#3 85.51 0.51 0.39
#4 85.25 0.25 0.39
#5 85.34 0.34 0.39
#6 85.09 0.09 0.39
#7 84.78 -0.22 0.39
#8 85.02 0.02 0.39
#9 85.30 0.30 0.39

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (x°Cy*
85.0 85.0 85.0 85.35|84.78 |185.51185.25|85.34 | 85.09 | 84.78 | 85.02 | 85.30 0.39

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (x°C) (°C)
85.0 0.59 0.10 0.86

Note: * Maximum uncertainty of the each position

Your satisfaction is our frromise @ SPCRT

SPCC-FM-C31-06: 03 Aug 2020
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Business Unit

SPC Calibration Center SP T
C
Job No.: KSPR2010958 Page 4 of 5
After adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
Locations T(:Arss:?arﬁ?re Correction of UUC. Uncertainty

(°C) °C) & °C)
#1 104.37 0.37 0.40
#2 103.57 -0.43 0.40
#3 104.60 0.60 0.40
#4 104.24 0.24 0.39
#5 104.41 0.41 0.40
#6 104.03 0.03 0.39
#7 103.54 -0.46 0.40
#8 103.96 -0.04 0.40
#9 104.35 0.35 0.40

Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 | #2 | #3 | #a | #5 | #6 | #7 | #8 | #9 (£ °C)*
104.0 104.0 104.0 ]104.37(103.57(104.60]104.24(104.41(104.03|103.54(/103.96(104.35 0.40

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (=°C) °C)
104.0 0.93 0.10 1.25

Note: * Maximum uncertainty of the each position

Your satisfaction is our foromise @ SPCRT

SPCC-FM-C31-06: 03 Aug 2020
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Business Unit

SPC Calibration Center

EKT

Job No.: KSPR2010958 Page 5of 5
After adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
Measured Correction of UUC. Uncertainty
Locations Temperature

°C) (°C) *°C)
#1 180.77 0.77 0.63
#2 179.39 -0.61 0.61
#3 181.38 1.38 0.61
#4 180.59 0.59 0.61
#5 181.05 1.05 0.61
#6 180.38 0.38 0.61
#7 178.99 -1.01 0.62
#8 180.27 0.27 0.62
#9 180.98 0.98 0.61

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (x°C)*
180.0 180.0 180.0 [180.77|179.39|181.38[180.59(181.05|180.38|178.99|180.27(180.98 0.63

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (*°C) (°C)
180.0 217 0.18 2.67
Note: * Maximum uncertainty of the each position
The End of Certificate

Your safisfaction is our [rromise 8 SPCRT SPCC-FM-C31-06: 03 Aug 2020
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SPC Calibration Center SBRT

o= Certifi f Calibrati
ISR ertificate of Calibration
f‘”’:f,?ﬁ\‘\-'\?
o NSCTISI-TIS 17025
Calbration 0087
Equipment: pH METER Certificate No. C07203054
Model: pH700 Issued Date: 18 August 2020
Serial No. (or ID.): 983068 (MEC-LABOG) Job No.: KSPR2010964
Manufacturer: EUTECH Page: 1 of 4
Electrode Serial No.: 2863187 Model: 93X218814 Brand: EUTECH
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Temperature 245 °C * 0.4 °C
Humidity 55,5 %RH + 3.1 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. ( Laboratory %u 4 )
Calibration By:
Calibration Date: 10 August 2020
The Method used: In house method, SPCC-WI-58, base on ASTM E 70-07
Traceability: This certificate is traceable to the CRM maintained by DAkkS/DKD calibration
laboratory through Radiometer Analytical Co., Ltd. Certificate No. 1469, 1477, 1476
and traceable to the Sl Units maintained by National Institute of Metrology (NIMT),
Thailand through Industrial Foundation Electrical and Electronics Institute Certificate
No. 0612EL19
SRR T
— — 131 1oaRd 0137 driim -
SPC RT Co., Lid.
Person in charge Authorized signatory

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

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

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

Your mﬁrfacﬁan is our prami.ve @ SPCRT SPCC-FM-C07-09: 03 Aug 2020
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SPC Calibration Center S%RT

Job No.: KSPR2010964 Page 2 of 4
Calibration Results:
pH Scale
Input pH Meter Reading Me‘;’;ﬁf:;g‘:\f ((::]V) Coverage Factor (K)
(mV) (mV) Error (mV) (pH)
41412 414 -0.12 0.02 0.58 2.00
354.96 355 0.04 1.02 0.58 2.00
295.80 296 0.20 2.02 0.58 2.00
236.64 237 0.36 3.01 0.58 2.00
177.48 177.5 0.02 4.01 0.065 2.00
118.32 118.3 -0.02 5.01 0.065 2.00
59.16 59.1 -0.06 6.00 0.065 2.00
0.00 -0.1 -0.10 7.00 0.065 2.00
-69.16 -59.2 -0.04 8.00 0.065 2.00
-118.32 -118.5 -0.18 8.99 0.065 2.00
-177.48 -177.6 -0.12 9.99 0.065 2.00
-236.64 -237 -0.36 10.99 0.58 2.00
-295.80 -296 -0.20 11.98 0.58 2.00
-354.96 -355 -0.04 12.98 0.58 2.00
-414.12 -414 0.12 13.98 0.58 2.00

Vourmﬁrﬁwﬁan is our prami_ve ® SPCRT SPCC-FM-C07-09: 03 Aug 2020
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SPC Calibration Center S%RT

Job No.: KSPR2010964 Page 3 of 4

Electrode Test Results*

The two-point calibration using two standard buffer solutions; pH 4.006 and pH 6.998
The practical slope of the pH electrode; 58.92 (mV/pH), 99.60%
The zero point of the pH electrode; 6.62 (pH)

Sample Test Results

Standard Buffer Unit Under ) Uncertainty of
H C F
Solution (pH) Calibration (pH) Difference (pH) Measurement (pH) overage Factor (k)
4.006 4.00 -0.006 0.0089 2.03
6.998 7.00 0.002 0.0094 2.00
10.010 9.95 -0.060 0.014 2.00

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

Your mﬁrﬁwﬁan is our ﬂromire @ SPCRT SPCC-FM-C07-09: 03 Aug 2020
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SPC Calibration Center S%RT

Job No.: KSPR2010964 Page 4 of 4

Electrode Test Results*

The two-point calibration using two standard buffer solutions; pH 6.998 and pH 10.010

The practical slope of the pH electrode; 57.54 (mVIpH), 97.27%
The zero point of the pH electrode; 6.60 (pH)
Sample Test Results
Standard Buffer Unit Under ) Uncertainty of
C F
Solution (pH) Calibration (pH) Difference (pH) Measurement (pH) overage Factor (k)

4.006 3.93 -0.076 0.0089 2.03
6.998 6.99 -0.008 0.0094 2.00
10.010 10.01 0.000 0.014 2.00

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

The End of Certificate

'Vourmﬁ,\‘facﬁan is our promi:e ® SPCRT SPCC-FM-C07-09: 03 Aug 2020
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SPC Calibration Center S%RT

SN=" - . .
= Certificate of Calibration
A

e NSC(-"I"I“SFI.;I;I"SO:LOZS

Equipment: Digital Thermometer Certificate No.: C15203020
Model: pH700 Issued Date: 20 August 2020
Serial No.(or ID): 983068 ( MEC-LABO6 ) Job No.: KSPR2010963
Manufacturer: EUTECH Page: 10f 2
Condition: In Condition

Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

Environment Condition: Temperature: 24°C = 0.2 °C

Humidity: 56 %RH + 0.5 %RH
Voltage: 223 VAC = (0.5VAC
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. ( Laboratory Hu 4 )
Calibration By:
Calibration Date: 10 August 2020
The Method used: In house method, SPCC WI 69, by comparision with standard thermometer
Traceability: This certificate is traceable to the Sl Units maintained by National Institute of
Metrology (NIMT), Thailand through Quality Reborn Co.,Ltd. (QR) Certificate
No. QR20-0661
SRR T
Vigm paRd i ddm [
SPC RT Co.. Ltd.
Person in charge Authorized signatory

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

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

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

Your salisfaction is our frromise @ SPCRT SPCC-FM-C15-09: 03 Aug 2020
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Business Unit

SPC Calibration Center

Job No.:

Calibration Resulis:
Without Adjustment

Sensor Type: Thermistor

Diameter (mm) 3

Length (mm): 115

SSN

KSPR2010963 Page: 2 of 2

Channel: -

Immersion (mm): 110

Desired Temp.(°C) | STD. Reading (°C) | UUC. Reading (°C)

Correction of UUC (°C)| Uncertainty (z °C)

25.0

25.014 25.1

-0.086 0.14

The End of Certificate

Your mﬁjfacﬁon is our promise @ SPCRT

SPCC-FM-C15-09: 03 Aug 2020
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SPC Calibration Center

C

a1

N

ilacwRk Certificate of Calibration

o NSC-TISI-TIS 17025

CGalibratien 0087

Equipment: SPECTROPHOTOMETER Certificate No.: C06203057

Model: 723C Issued Date: 01 September 2020

Serial No. (or ID.): 2C41301043 (MEC-LAB11) Job No.: KSPR2010962

Manufacturer: KWF Page: 1 of 2

Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Temperature 246 °C + 01 °C

Humidity 54.3  %RH + 0.6 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. ( Laboratory du 4 )
Calibration By:
Calibration Date: 10 August 2020
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. 77950 and 77949
The standard for Photometric Certificate No. 77945
SRR T
- - 135N LoaRd endfi S ==
SPC RT Co., Ltd.
Person in charge Authorized signatory

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

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

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

Your satisfaction is our frromise  SPCRT SPCC-FM-C06-11: 03 Aug 2020
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Business Unit

SPC Calibration Center

C

Job No.: KSPR2010962 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
361.26 358.0 3.26 0.13
418.48 415.8 2.68 0.13
536.90 534.1 2.80 0.13
513.70 511.1 2.60 0.13
528.72 526.2 2.52 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5831 0.576 0.0071 0.0045
420 nm
0.7142 0.707 0.0072 0.0045
1.0157 1.007 0.0087 0.0045
0.0000 0.000 0.0000 0.0045
0.5665 0.562 0.0045 0.0045
440 nm
0.7021 0.699 0.0031 0.0045
0.9985 0.994 0.0045 0.0045
0.0000 0.000 0.0000 0.0045
0.5268 0.525 0.0018 0.0045
465 nm
0.6630 0.666 -0.0030 0.0045
0.9420 0.946 -0.0040 0.0045
0.0000 0.000 0.0000 0.0045
0.5236 0.523 0.0006 0.0045
546.1 nm
0.6987 0.699 -0.0003 0.0045
0.9942 0.994 0.0002 0.0045
0.0000 0.000 0.0000 0.0045
0.5569 0.557 -0.0001 0.0045
590 nm
0.7737 0.775 -0.0013 0.0045
1.1030 1.105 -0.0020 0.0045
0.0000 0.000 0.0000 0.0045
0.5641 0.566 -0.0019 0.0045
635 nm
0.7632 0.765 -0.0018 0.0045
1.0880 1.091 -0.0030 0.0045
te

Your mﬁxfacﬁon is our promise & SPCRT

SPCC-FM-C06-11: 03 Aug 2020
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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 | 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 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation
21 Zinc Digestion, Inductively Coupled Plasma Method
1DNA1581989

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23rd ed. Washington, DC: APHA, 2017.
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