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ANALYSIS
REPORT

NSC-TISI-TIS 17025

Testing 0623

Data Provided by Customer
Customer Name : U3¥ 1915 aeulalaluyi 371 Tasensuilausuiiausialalug Useyulnsd 30295/16106

Address s suathnuwsn aunensudn damdngsnugsond Report No. : M640094
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 9 April 2021
Station : UIRIFUUTIUUDANAZNIUTDILATINS Sampling Method : Grab Sampling

(UTM 47P 0540840 E, 0961341 N.)
Data Provided by Laboratory

Sample Type 211 Received Date  : 12 April 2021
Sample Appearance : la finznau lifindu Analytical Date  : 12-18 April 2021
Report Date : 18 April 2021
Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C - Electrometric Method (4500-H" B) 8.00 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 200 -
Total Hardness me/L as CaCOs | EDTA Titrimetric Method (2340 C) 138 -
Turbidity* NTU Nephelometric Method (2130 B) 1.2 -
Sulfate® me/L Turbidimetric Method (4500- SO4” E) 5.2 -
Digestion, Inductively Coupled Plasma
Total Iron mg/L 0.03 -
Method (3030 F, 3120 B)
) Digestion, Inductively Coupled Plasma Not more
Arsenic*® mg/L <0.01
Method (3030 F, 3120 B) than 0.01
Digestion, Inductively Coupled Plasma Not more
Cadmium me/L <0.002 "
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma . Not more
Lead me/L <0.01
Method (3030 F, 3120 R) than 0.05
Note : ! Standard Mcthods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.

2 YsznARueNTsNNAIndsuLRvIA adui 8 (A, 2537) aaﬂmumm‘lumsiwﬁmwfﬁdatﬂ?uuaz%’nmqmmwﬁauaﬂﬁaqumﬁ
1.A.2535 1384 fmunriasgiununmiluunadahianu Afudlusieiseniuns @ 111 aeudt 16 9 aviuil 24 AUNIRUS 2537
(UstLawil 3)

3 hilfimnunssidluguues Cacos und1 100 fadnfuredng

* rmIvadeviaguanveutiun1siuses ISO/EC 17025 venissUjuiRmmnasuy

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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NSC-TISI-TIS 17025

Testing 0623

ANALYSIS
REPORT

Data Provided by Customer
: UM s apwlalatus 900 Tassnsindiesusoiausialalus Ussmuldnsh 30295/16106
s shuathnuwsn Sunemeudn Jwingsugisii

Customer Name
Address
Sampling By
Station

: Sampling Team of Mine Engineering Consultant Co.,Ltd.
s dhAuuTIMRaeLduna 19 (Buu)

Report No.
Sampling Date

(UI'M 47pP 0538971 E, 0961409 N.)

Data Provided by Laboratory

: M640094
- 9 April 2021

Sampling Method : Grab Sampling

Sample Type (1 Received Date  : 12 April 2021
Sample Appearance : w@adla finznou lufindu Analytical Date  : 12-18 April 2021
Report Date : 18 April 2021
Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C Electrometric Method (4500-H" B) 748 5.0-9.0
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) <5.0 #
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 192 -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 105 -
Turbidity* NTU Nephelometric Method (2130 B) 8.8 -
Sulfate* mg/L Turbidimetric Method (4500- SO4* E) 33 -
Digestion, Inductively Coupted Plasma
Total Iron mg/L 0.29 -
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic* mg/L. <0.01
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium me/L <0.002 3
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B) than 0.05
Note: ! Standard Methods for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.

, » ‘ a L | @ we s Py v - Iy | a
2 YsznieaznITumsdiuindenuwiannd atufl 8 (n.a. 2537) sanaumulunsyseliygAduaduas inwauniwdaindenuvd

- 3 ¥ 1.8 a a  aa a ! A v o o
W.A.2535 (389 Mvuniasgruauamluuvduniiiu fludlusefioeniunw w111 aeuil 16 ¢ avuil 24 quanius 2537

(Uszmi 3)

8 da v a ' A a v 1 a
£l 'I.J"I'Vlilﬂ'ﬂuﬂizﬂ’]\l‘[‘u?hlﬂ\! CaCOs thun1 100 Hagnuneans

* emveaeuilaguanvautien1siuses ISO/IEC 17025 veaiaafjiRnmadeu

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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NSC-TISI-TIS 17025

Testing 0623

ANALYSIS
REPORT

Data Provided by Customer
: USEW L5 aenulalaluyi 910w lassmsuiisasviiauslalalus Usevuldnsy 30295/16106

Customer Name
Address
Sampling By
Station

: iuaunuwsn sunemeudn Smingsnugisil
: Sampling Team of Mine Engineering Consultant Co.,Ltd.
R e T T VAR BNV LN R

Report No.
Sampling Date

(UTM 47P 0538973 E, 0960253 N.)

Data Provided by Laboratory

Sample Type 1

Sample Appearance : idadla fingneou lufindu

Received Date
Analytical Date

: M640094
1 9 April 2021

Sampling Method : Grab Sampling

: 12 April 2021
- 12-18 April 2021

Report Date : 18 April 2021
Parameter Unit Analytical Method Result Standard ?
pH @ 25°C Electrometric Method (4500-H" B) 7.29 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 96 -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 62 -
Turbidity* NTU Nephelometric Method (2130 B) 4.1 “
Sulfate* me/L Turbidimetric Method (4500- SO4” E) 52 -
Digestion, Inductively Coupled Plasma
Total Iron mg/L 0.16 -
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic* meg/L <0.01
Method (3030 F, 3120 B} than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium me/L <0.002 2
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B) than 0.05
Note : ! Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.

- v ' - v o v wa s a o y v ' a
2 UszniAAuENTIUMIAWIAGILLMIYIA atufl 8 (W.a. 2537) ssnmunaulunsesiviygRduaiuuasinmiauamdunadouuismi

< ° H 1 8 a a daa a ‘ < v o v«
W.A.2535 139¢ nW‘umnmgﬂur-]tun'mu'ﬂuwaauwmu ﬂWiJ?ﬂ‘lﬁ"l'!jﬂ’il’\]"l'l{LUﬂt}'] lay 111 spaun 16 ¥ aNun 24 AUATWUS 2537

WUszamdl 3)

¥ A as oy o a
P difirunssanduguves CaCos (fiund 100 fadnsudedas

* eAIvadevilaguenveutien1suses ISO/IEC 17025 vawiasufjuRnivagey

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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ANALYSIS
NSC-TISI-TIS 17025 R E P O RT

Testing 0623

Data Provided by Customer
Customer Name : US¥ 915 aenulalaluyi 910 lassmsiuiiaausviiauslalalus Ussymudnsi 30295/16106

Address s vatinunsn sunemeudn Jmingsugssii Report No. : M640094
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 9 April 2021
Station : dhvaumatuvinla (UTM 47 P 0541176 E, 0959361 N.)  Sampling Method : Grab Sampling
Data Provided by Laboratory
Sample Type Ve Received Date  : 12 April 2021
Sample Appearance : la laifinznou Lufindu Analytical Date  : 12-18 April 2021
Report Date : 18 April 2021
Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H* B) 8.00 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 = -
Total Dissolved Solids mo/L Dried at 180 °C (2540 C) 341 Not more 1,200
than 600 ’
Not more
Total Hardness meg/L as CaCOs | EDTA Titrimetric Method (2340 C) 120 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) 1.2 5 20
Sulfate* me/L Turbidimetric Method (4500- SO42 E) 10.1 Not more 250
’ ' than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron mg/L 0.01 1.0
Method (3030 F, 3120 B) than 0.5
. Digestion, Inductively Coupled Plasma Not
Arsenic* me/L <0.01 0.05
Method (3030 F, 3120 B) Detected
. Digestion, Inductively Coupled Plasma Not
Cadmium me/L <0.002 0.01
Method (3030 F, 3120 B) Detected
Lead me/L Digestion, Inductively Coupled Plasma <001 Not 0.05
Method (3030 F, 3120 B) Detected

Note :  Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017,
2 YszmiAnssvsamingnssssuviduazdanden (o dmuandninasiuazinainislunadvindmiunisllesiusuaisisaguuas
Y d o v - o a ' = |
msasiuluGedandeinduiin wa. 2551 ffuiluseionyune wu 125 aeufitde 85 1 aaludl 21 wguniau 2552

* srun1snaaeviioguentautien1siuses ISO/IEC 17025 vawfaslfuRnisvaaey
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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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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 1
- 139 toaRd ;iR Srifm
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.

u3dn 10aAT 015A daia

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

uSn 1BART 1R dda

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.

udtw 10aRd 01 d1ia

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

vhin 1pafd 01 dada

'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
135 1oaRd oniA Sadm _
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.

uitn LeaRd a1di dda

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

SPC Calibration Center S%RT

Job No.: KSPR2010963 Page: 2 of 2

Calibration Results:

Without Adjustment
Sensor Type: Thermistor Channel: -
Diameter (mm) 3 Length (mm): 115 Immersion (mm): 110
Desired Temp.(°C) | STD. Reading (°C) | UUC. Reading (°C) | Correction of UUC (°C})| Uncertainty (x °C)
25.0 25.014 25.1 -0.086 0.14
The End of Certificate

usdn 1eaAd 0157 $ifa

Your satisfaction is our frromise & SPCRT SPCC-FM-C15-09: 03 Aug 2020
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SPC Calibration Center S%RT

sy,

g . . .

o= Certificate of Calibration

{"»z,’,,/’]-“‘:\.\»\?
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

139 toaR® onif i
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.

uStn 19aAd 91§ dia

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
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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.

U3ty (0aRT a1 dia

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

v 10aRT 197 dda

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

uddw 1aaRd 8147 4

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

u3dn 10aAd B1i dada

Your safisfaction is our [rromise 8 SPCRT SPCC-FM-C31-06: 03 Aug 2020
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Business Unit

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 (‘fi‘: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

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.

uitn 1odRd 815R dia
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Business Unit

SPC Calibration Center

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.

Job No.:

KSPR2010956

Page:

KT

20f 2

Nominal Test Value 50 (9)
Reference Points (g)
A B C D E
- 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

uidn ed#d 01 sia

Your satisfaction is our promise 6 SPCRT

SPCC-FM-C01-09: 03 Aug 2020
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SPC Calibration Center
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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.

uhIn 106W3 91 dafa

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

uStn 1oafd 81FA drdda
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Perkin

WO-00796955

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

Customer: MINE ENGINEERING

Date Tested:

May 8, 2020

Recommendation Recertification

Period 6 Months
Address : Recertification Due: November 8, 2020
Date Last Certified: November 12, 2020
User Name: Visit Number: 10f2
Phone: PerkinElmer Phone: 02-719-6420 ext 206
Fax: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AVIO 200 079S18071903 ICP Syngistix
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

Commissioning Method

TEST STANDARD USED
Multielement Standard

Instrument Cal. STD4

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

PART NUMBER
N069-1579

N930-0221

COMMENTS

EXPIRATION DATE
May 30,2021

June 30, 2021

CUSTOMER INITIALS

Page 1 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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Perkin

WO-00796955

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079S18071903 DATE TESTED: May 8, 2020
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

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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WO-00796955

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079S18071903 DATE TESTED: May 8, 2020
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV

As 193.696 nm <0.009 nm 0.00755 nm

Ni 231.604 nm <0.011 nm 0.00918 nm

Ni 341.476 nm <0.015 nmm 0.01265 nm
Spectral Resolution : VIS

Ba 455.403 nm <0.020 nm 0.01708 nm
Precision

Zn 206.200 nm %RSD <1.0% 0.07 %

Mg 280.271 nm %RSD <1.0% 0.16 %

Mg 285.213 nm %RSD <1.0% 0.49 %

Ba 455.403 nm %RSD  <1.0% 0.10 %
Detection Limits : Axial

TI 190.801 nm 3(sd) 2.11 ppb

As 193.696 nm 3(sd) 2.86 ppb

Pb 220.353 nm 3(sd) 2.16 ppb
Detection Limits : Radial

As 193.696 nm 3(sd) 6.86 ppb

Zn 213.857 nm 3(sd) 0.45 ppb

Mn 257.610 nm 3(sd) 0.02 ppb

La 379.478 nm 3(sd) 0.11 ppb

Ba 455.403 nm 3(sd) 0.03 ppb

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

Mn 257.610 nm < 30 ppb 8.68 ppb
BEC : Radial (IB X 1000)/(1S-IB)

Mn 257.610 nm <30 ppb 20.44 ppb
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MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200
SERIAL NUMBER: 079518071903 DATE TESTED: May 8, 2020
Remarks :

Commissioning follow as commissioning performance sheets.

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
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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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