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U3uh Tud 1BUDICESD AoUBAIOUN Tia
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name

Address
Sampling By
Station

Sample Type
Analytical Date

- U3t InendnSusidudy $990 @vww) W39 e lils 90 Sudaemsvinutinans) Tassniswmilasus

SUSuUsTUTRST 10848/15102 Useyutnsdl 10849/15109 wazUsevudnsit 10850/15103

: UATNET LNDANATEY NIRRT
: Sampling Team of Mine Engineering Consultant Co.,Ltd.
s guyutundstu meduiimmiioveddasinig

(UTM 47P 0687535 E, 1770790 N.)
Data Provided by Laboratory

: 91NA
: 19-25 January 2022

Model of Equipment : Ii5H
Certified Date : 24 January 2021

Report No.
Sampling Date
Sampling Method :

Received Date
Report Date

: M650087
: 17-18 January 2022

High Volume Air Sampler

: 19 January 2022
: 25 January 2022

Model of Traceability : TE-5020A/2262
Expiration Date : 24 January 2022

. , Result Standard ¥
Parameter Sarmnpling Date Anatyticat Method 3 )
(mg/m°) (mg/m°)
TSP 17-18/01/2022 US.EPA 40 CFR 50, Appendix B 0.056 0.330
PM-10 17-18/01/2022 US.EPA 40 CFR 50, Appendix J 0.025 0.120
Note: Y usgirimmugnssun ifsuindnuuvinn® omidl 24 (wa vaar) dag fhwum|'ms§'nJf]mmwmmfﬂwﬁmmﬁ‘lﬂu*fi")‘lﬂ
TSP: fuazesssau ade 24 Halus
PM-10: fuazessvunaidnnii 10 lusou wis 24 42l
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 171

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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usuh Tud 1IBUdIteSD AoUBaNaUN Dia
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : U3t Inendndtusidudu $10n vnww) (W3 1@ Tuds 9180 Sutasnisviumiiens) Taseniswmilos
SuduUsEnutng? 10848/15102 Ussnuting? 10849/15109 wazuseniutasdl 10850/15103

Address : fuaisia UNANIIGY JINIANING Report No. : M650087
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 17-18 January 2022
Station s yuyuthuediedu meduiimmilevedasinig Sampling Method : Sound Level Meter

(UTM 47P 0687535 E, 1770790 N.)
Data Provided by Laboratory

Sample Type : sviuldes Received Date  : 19 January 2022
Report Date : 25 January 2022
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)
Leg 24 hrs. Lmax
13.00-14.00 53.0 81.0
14.00-15.00 57.5 72.0
15.00-16.00 56.6 79.5
16.00-17.00 55.1 81.7
17.00-18.00 574 87.8
18.00-19.00 55.2 81.2
19.00-20.00 54.8 80.3
20.00-21.00 56.3 76.9
21.00-22.00 50.9 62.7
22.00-23.00 63.4 96.6
23.00-00.00 49.2 62.8
00.00-01.00 50.0 66.3
01.00-02.00 49.1 64.7
02.00-03.00 494 62.9
03.00-04.00 49.3 63.8
04.00-05.00 52.3 69.4
05.00-06.00 57.2 85.3
06.00-07.00 59.0 83.6
07.00-08.00 56.4 724
08.00-09.00 52.0 71.9
09.00-10.00 60.5 84.3
10.00-11.00 52.9 71.2
11.00-12.00 52.6 74.0
12.00-13.00 533 76.3
Average 24 hrs. 56.1 :
Maximum - 96.6
Standard” 70.0 115.0
Note : 7 Ussmrmusnsaimatawandeuwiend nduil 15 (we. 2560) Fos dmumimsg nsedududaeitil

"\ , e '. |

2

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/1
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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usuh Tud IBUDITESY AoUBANAUNR D0
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : U3¥W Inendasinugidiudu s W) W59 e Tufls 180 Sutmsviamiioas) Tasenswmiiesus
Bududsevnutngi 10848/15102 Useymudnsil 10849/15109 wazuseynusngi 10850/15103

Address et FNanRIIGY JMInRdng Report No. : M650087
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 17 January 2022
Station - guyuthusdsdu msiufimmiieveddasins (UTM 47P 0687535 E, 1770790 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample Type : A wduasiiou Received Date  : 19 January 2022
Report Date : 25 January 2022
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

v a S v o Iy Y y ° -
Note : R ‘Uia‘:mﬂﬂix“/liNVIiwUﬁniﬁiiu‘mmuasﬁdmﬂaau L399 ﬂ'}'wuﬂu']ﬂiﬁquﬂ')uf‘]lﬁxﬂ'ULaﬂ\lu\a3ﬁ11uﬁuﬂslﬁau@'\ﬂﬂ'ﬁﬂql'ﬂﬁaqm
sa a ' | o o v
quw‘Luiq‘UnQ'\]qulUﬂU'] L8N 122 mouv 125 3 a9un 29 suinau 2548

N/A MunBEa Frequency < 1 Hz, Velocity <0.130 mm/sec uas Displacement < 0 mm
nansslnmiie 16.29 u.

Reviewed signatory Approved signatory

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

ANALYSIS
REPORT

NSC-TISI-TIS 17025

Testing 0623

Data Provided by Customer
Customer Name : U3t Inewdnsasidudu $1im (uvww) (U3em e ludis s Sutaemsyimiies) Tassmswiieaus
SuFuUsEuTnsT 10848/15102 Ussmuting? 10849/15109 warusenusasii 10850/15103

Address  fhuadii DUNDAILDIGY M TARINS Report No. : M650087
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 18 January 2022
Station s ihAuuinavednasnevluesiuilasinis Sampling Method : Grab Sampling

(UTM 47P 0685855 E, 1769393 N.)
Data Provided by Laboratory
Sample Type 13:1 Received Date : 19 January 2022
Sample Appearance : wiaasla Savneu Lifindu Analytical Date : 19-25 January 2022
Report Date : 25 January 2022

Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C - Electrometric Method (4500-H" B) 7.66 5.09.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) 12.4 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 2,410 -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 1,456 -
Turbidity* NTU Nephelometric Method (2130 B) 7.1 -
Sulfate* mg/L Turbidimetric Method (4500- SO, E) 1,341.8 -
Total Iron /L Digestion, Inductively Coupled Plasma 0.12 .
Method (3030 F, 3120 B)
Conductivity* ps/cm Laboratory Method (2520 B) 4,260

Note : Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 Y35nIARMENITUNMIAINIARDUUVIEIR ATUT 8 (w.a. 2537) sanmuAulunsss Ty gRduasuuasinyaunwiandeuuiei
W.A.2535 1309 Amumnasguaunwiiluumanii@idu ARailuseiaegiune i@a 111 neudt 16 ¢ asiudi 24 nUANUG 2537
(Wszianii 3)
* ensvaseuilaguanveutnenisiuses ISO/IEC 17025 vosvpalfifnmeasu

Reviewed signatory Approved signatory

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


Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle


usuN Tud 1IBUBITEEL PoUBANAUN TIa
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
REPORT

THAILAND

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer

Customer Name : U39W Inandnfusidudu a1dn @vnew) Sem wa luils 980 Sudramsviwileus) lassmswmiiosus
guguUTEMUURATH 10848/15102 Usemuinsh 10849/15109 wasUssyuunsy 10850/15103

Address : fuadits NNBAWIIGY WNIANTNT Report No. : M650087
Sampling By : Sampllng Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 18 January 2022
Station : u'lmﬂuummmdmmﬁﬁsmvmwﬂmmumn Sampling Method : Grab Sampling

(UTM 47P 0685488 E, 1769409 N.)

Data Provided by Laboratory

Sample Type :1 Received Date : 19 January 2022
Sample Appearance : 1a Snzneaudinia Lifinay Analytical Date : 19-25 January 2022
Report Date : 25 January 2022
Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 7.70 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 C) 2,450 -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 () 1,522 -
Turbidity* NTU Nephelometric Method (2130 B) <1.0 -
Sulfate* me/L Turbidimetric Method (4500- SO, E) 1,430.7 .
Total Iron m/L Digestion, Inductively Coupled Plasma <0.01 i
Method (3030 F, 3120 B)

Conductivity* ps/cm Laboratory Method (2520 B) 4,331

Note : Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 YsgmApmienssun s windonuiend atudl 8 (na. 2537) sanniuanulunsesedyddasduuasdnuaunmdwandouuiei
0.1.2535 (Fo1 Amumnsgrugunwiluasai@adu fRasilussisengiune idu 111 aeudl 16 1 asiuil 24 AUANUG 2537
(Wszandl 3)
* siemsvaaeuiloguantautienisiuses ISO/IEC 17025 ventosiRmivagey

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/3
Do not copy partlal of this analysis report without officlal approval.
MEC-FM-45 Rev.03 22-09-2563
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U Tud IBUBITEEL AoUBANCUR TIRa
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025

Testing 0623

Data Provided by Customer
Customer Name : U3 Tnandnfusidudy 4109 @) (U3 e ludis 199 Sutaenisviuuiians) lassniswviiosus
BUdusenuting? 10848/15102 Usemulingil 10849/15109 wazUsevutnsi 10850/15103

Address : fuadets NOANIY JMinRTng Report No. : M650087
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 18 January 2022
Station : WAL NAMINNAE S NsiAns Tuaen Sampling Method : Grab Sampling

(UTM 47P 0686455 E, 1768816 N.)
Data Provided by Laboratory
Sample Type 1 Received Date : 19 January 2022
Sample Appearance : - Analytical Date : -
Report Date : 25 January 2022

Parameter Unit Analytical Method Result Standard ?
pH @ 25°C - Electrometric Method (4500-H" B) i 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) > -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) o -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) = =
Turbidity* NTU Nephelometric Method (2130 B) o -
Sulfate* me/L Turbidimetric Method (4500- SO, E) o <
Total Iron mg/L Digestion, Inductively Coupled Plasma . .

Method (3030 F, 3120 B)
Conductivity* ps/cm Laboratory Method (2556 B) e

Note : ) Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 YsemAnENTINNTAWINBULIYIR adudl 8 (.. 2537) aanmmwu‘luwsswuﬁ'tg:ﬁ'ﬁdam?uuasi’nmqmmw?ﬁmwé’auuﬁwﬁ
W.A.2535 1309 Avuauasgruamnminlusme whidady fARurilusvinaiyiune l@u 111 aoudl 16 1 aetuil 24 nuaus 2537
Uszindl 3)
* swmwmaauﬁ'ag:uanﬂau'lhan"li%'tﬁm ISO/IEC 17025 vovinsUfjuRnsvaaau

= juvis lianursaiushegnslé

Reviewed signatory | Approved signatory

Reported results refer to submitted sample(s) only. 3/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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USUh Tud 16UBITeso PoUBAaNaUN TIRa
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS
REPORT

THAILAND

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
Customer Name : U3 lnondnsfueidudn 10 e W3 e ludls 3199 Sutaensviumiiows) Tassniswmilesus
BUduUsEITRTT 10848/15102 Usenudins? 10849/15109 wazusenusasii 10850/15103

Address  fuatis PUNDAUIGY JNIARINT Report No. : M650087
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 11 May 2022
Station s ihfnAusdnavednasneuluwsiuilasing Sampling Method : Grab Sampling

(UTM 47P 0685855 E, 1769393 N.)

Data Provided by Laboratory
Received Date : 12 May 2022

Analytical Date :12-18 May 2022

Sample Type :1
Sample Appearance : \aaslda dngneu lufindu

Report Date : 18 May 2022
Parameter Unit Analytical Method ? Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 7.80 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) 10.8 -
Total Dissolved Solids mg/L. Dried at 180 °C (2540 C) 2,376 -
Total Hardness mg/L as CaCOs, | EDTA Titrimetric Method (2340 C) 1,432 -

Turbidity* NTU Nephelometric Method (2130 B) 6.0 -
Sulfate me/L Turbidimetric Method (4500- SO, E) 1,285.8 -
Digestion, Inductively Coupled Plasma
Total Iron me/L 0.11 -
Method (3030 F, 3120 B)
Conductivity* ps/cm Laboratory Method (2520 B) 4,201
Note : Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.

2 Y53MARMYNTINNTAIWINEBULYIYIR adudl 8 (n.A. 2537) aanmmmu‘luwszmvﬁ'mrﬁﬁdaLﬁ‘s‘uuas%’nmqtumw?i'amﬂé'ammqmﬁ
W..2535 1309 fmuauiasgiuaunmi-ludaidiu fRulus1eRonyuny @ 111 reudl 16 2 asiuil 24 puawus 2537
UssLandl 3)

* i']umimaauﬁaa‘juamauﬂﬁEJmi%'Uiaa ISO/IEC 17025 vasviesufjidnisveaeu

Reviewed signatory Approved signatory

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

NSC-TISI-TIS 17025

ANALYSIS
REPORT

Testing 0623

Data Provided by Customer

Customer Name : U3¥W Inendnfueidudu s10n @vew) i wa il $10 Sutremsimilews) Tassmswmiioaus
guduUsEnulngf 10848/15102 Useymuinsh 10849/15109 wazuseniutngsi 10850/15103

Address : U7 SLNERANATY TINIATINS
Sampling By : Samplmg Team of Mine Engineering Consultant Co.,Ltd.
Station : ‘IJ'IN’JﬂUU‘SL’JiUVI’]\W’]ﬁ'Iﬁ’]iEUVVI’NVIﬂ(ﬂu'mﬂﬂ

(UTM 47P 0685488 E, 1769409 N.)
Data Provided by Laboratory

: M650087
Sampling Date  : 11 May 2022
Sampling Method : Grab Sampling

Report No.

Sample Type 1h Received Date : 12 May 2022
Sample Appearance : la finzneudiinna Lifindu Analytical Date : 12-18 May 2022
Report Date : 18 May 2022
Parameter Unit Analytical Method ¥ Result Standard 2
pH @ 25°C - Electrometric Method (4500-H* B) 7.62 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 C) 2,415 -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 1,458 -
Turbidity* NTU Nephelometric Method (2130 B) 1.5 -
Sulfate me/L Turbidimetric Method (4500- SO, E) 1,378.0 =
Total Iron me/L Digestion, Inductively Coupled Plasma <0.01 i
Method (3030 F, 3120 B)

Conductivity* us/cm Laboratory Method (2520 B) 4,270 -

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

2 Yssmeausnssumsdwandouuiennd aluil 8 (wa. 2537) senmuaalunsssiygdduaiuuazsnunauamawiadouuioni

o u £ . b ¥ A A aa - ' - v Y
W.A.2535 1399 Amunnnsgiuaun i luuvawnAady dRuwlusvisenune du 111 neudl 16 1 asiudl 24 puaug 2537

WUszuandl 3)

* enImadeuilaguanvauiensiuTes ISO/IEC 17025 vewissujiRnmnsey

Reviewed signatory

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval,

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

Approved signatory

2/3
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USUN Tud 1I8UBIteED PoUBANAUN TIRa

MINE ENGINEERING CONSULTANT CO..LTD. AN A LYSIS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
Customer Name : U3tW Inendnsiusidudu $109 @vnvw) U3em wa tuils 919 Suthsmsvinmilows) Tassniswiiious
BUSIUTENIUTnST 10848/15102 Usenulinsi 10849/15109 wawUseyutasdl 10850/15103

Address : fuatits PUNDANATEY JNTaNTNT Report No. : M650087
Sampling By : Sampllng Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 11 May 2022
Station : u’lN’muusnmmqmmﬁwscu.,wmwm./maan Sampling Method : Grab Sampling

(UTM 47P 0686455 E, 1768816 N.)
Data Provided by Laboratory

Sample Type 13’1 Received Date : 12 May 2022
Sample Appearance : - Analytical Date : -

Report Date : 18 May 2022

Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) o 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) b -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) ox -
Total Hardness mg/L as CaCO, | EDTA Titrimetric Method (2340 C) o -
Turbidity*® NTU Nephelometric Method (2130 B) > -
Sulfate me/L Turbidimetric Method (4500- SO,% E) o -
Total Iron me/L Digestion, Inductively Coupled Plasma - i

Method (3030 F, 3120 B)
Conductivity* ps/cm Laboratory Method (2520 B) e =

Note : Y Standard Methods for the Examination of Water and Wastewater. 23@ ed. APHA, AWWA, WEF, 2017.
2 Y5EMARLNTINNTAWINEBARAIYR aTuil 8 (w.fl. 2537) aanmumw‘luwssiwﬁ’m:ﬁ'ﬁﬁ«a?uuas%’nmq:umwa'amﬂé'auuviwwﬁ
W.A.2535 (304 ri'wummmﬁ'mqmmw&ﬂuuwdaﬁﬁﬁ']ﬁu dnanlusviaaiyunen 1au 111 noudl 16 9 asiuil 24 ANAIWUS 2537
(Wszanil 3)
* iwunWSMQaauﬁaQuanﬂauﬂwUmi%'usaa ISO/IEC 17025 vasviaaufjifinisvaaay

* 1jusis Bianusafuiegsld

Reviewed signatory Approved signatory

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

Environmental

RECALIBRATION
DUE DATE:

January 18, 2022

Calibration Certification Information
Cal. Date: January 18, 2022 Rootsmeter 5/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 754.4 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.4230 3.2 2.00
2 3 4 1 1.0100 6.4 4.00
3 5 6 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 \/ AH( Pstd )( Ta ) aa | AH(Ta/Pa )
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0018 0.7040 1.4185 0.9958 0.6998 0.8829
0.9976 0.9877 2.0061 0.9915 0.9817 1.2486
0.9954 1.1012 2.2429 0.9894 1.0945 1.3959
0.9944 1.1562 2.3524 0.9883 1.1492 1.4641
0.9890 1.3891 2.8371 0.9830 1.3807 1.7657
m= 2.06996 m= 1.29618
QSTD b= -0.03860 QA b= -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 - f |
Qstd= 1/m(( aH( Pstd )( T ))b) Qa= 1/m (( AH( Ta/Pa)) b)
Standard Conditions
Tstd: 298.15 =k RECALIBRATION
Pstd: 760 mm Hg :
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept

m: slope
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CALIBRATION LABORATORY CO.,LTD. 2 AN{AB

i‘aermaﬁ ANSI National Accreditation Board

. : Ny T AT
CLC —
Accredited
ISO/IEC 17026
Supplement to Calibration Certificate No. Q21071300
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE i ELECTRONIC BALANCE
MANUFACTURER § METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. $ 1123163290[MEC-LABO02]
CLID. NO. : 362101622
JOB CONTROL NO. 3 210803071300
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 03 August 2021 DATE OF ISSUED : 31 August 2021

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

Calibrated By :
Calibration Engineer

Approved By :

Authorized Signatory
31 August 2021

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

the International System of Units ( SI)
Certificate No. Q21071300A1
F3-012-04/01-12 page 1 of 3

@clccalibration
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ISO/IEC 170256

CALIBRATION LABORATORY CO.LTD. &

Supplement to Calibration Certificate No. Q21071300

REPORT OF CALIBRATION

- ,-/ ’
g =
;laerm% ANSI National Accreditation Board
< ~——~3F ACCREDITED
" | isniee o
AR CALIBRATION AND
c LC — DIMENSIONAL MEASUREMENT
ACDM-2814
Accredited

NOMENCLATURE ELECTRONIC BALANCE ‘. AUG m’u
MANUFACTURER METTLER TOLEDO

MODEL / TYPE AB204-S

SERIAL NO. 1123163290[MEC-LAB02]

LOCATION SITE LABORAOTORY

DATE OF CALIBRATION 05 August 2021

ENVIRONMENT CONDITIONS :

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

PROCEDURE USED :

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

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

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q21071300A1

F3-012-04/01-12 page 2 of 3
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Accredited

ISO/IEC 17025

Supplement to Calibration Certificate No. Q21071300

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

ANSI National Accreditation Board
ACCREDITED
WX
CALIBRATION AND
DIMENSIONAL MEASUREMENT

CALIBRATION DATA
1. Error of indications a
Nominal Test Value Conventional mass Display Value Error of Uncertainty 7
Coverage factor k
(g) (g) (g) Balance (g) T (mg)
Unload 0.0000 0.0000 0.0000 0.06 2,00
0.0010 0.0010 0.0010 0.0000 0.06 2,00
0.0100 0.0100 0.0100 0.0000 0.06 2,00
0.1000 0.1000 0.1000 0.0000 0.06 2,00
1.0000 1.0000 1.0000 0.0000 0.06 2,00
5.0000 5.0000 5.0000 0.0000 0.06 2,00
10.0000 10.0000 10.0000 0.0000 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 150.0000 150.0000 0.0000 0.24 2,00
200.0000 199.9997 200.0000 +0.0003 0.24 2,00
2. Repeatability of indications
Nominal Test Value ( g ) Standard Deviation of Reading (g)
200.0000 0.00000
3. Effect of eccentric application of a load on the indication
O o
5
Display Value (g) Maximum Difference of
Nominal Test Value (g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 50.0000 50.0000 50.0000 50.0000 0.0000
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q21071300A1
F3-012-04/01-12 page3of 3
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Acoustic Laboratory
Thailand

Certificate of Calibration

Order No: 2203040
Certificate No.: C2203-0102

Customer: MINE ENGINEERING CONSULTANT CO,LTD
Date of Calibration: 2022-03-24

Date of issue: 2022-03-25

Instrument Calibrated: Sound Calibrator

Manufacturer: Quest

‘I'ype: 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 sume standard.

Preconditioning:

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

Instruments and Program:

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

Equipment standards used:
- Sound measuring equipment calibration unit 483B S/N31083
- Digital multimeter Keysight S/N HP34401A
- Ultra-low distortion function generator Stanford SRS DS360 S/N123625
- Acoustic sound calibrator class 0 Nor1253 S/N32941
- Reference microphone condenser G.R.A.S. 40AU-1 S/N309231
- System software Nor1504A

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

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

Frequency: TPA, Thailand

Puge 1 of 2
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Acoustic Laboratlory

Thailand

Certificate No.: C2203-0102

Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.43 kPa 23.0°C 50 %RH
Measurement conditions: 100.67+ 0.01 kPa 214+1.1°C 58.9 £2.2 %RH
1. Sound pressure level
Specified sound | Measured sound | Deviated value Uncertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2 (dB)
Reference microphone 40AU S/N 309231
110.00 ] 108.0 | -2.0 | +0.1 ] +0.75
2. Frequency
Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) IEC60942:2003
(Hz) (Hz) Class 2 (%)
Reference microphone 40AU S/N 309231
|| 1000.00at 110dB | 999.42 | 0.06 | + 0.1 | +2.0
3. Total distortion
Specified sound . . . Tolerance limit
pressure level Meas“re(‘f, /I;'S“’"“’“ U"cff/“;'“ty IEC60942:2003
(dB) ’ ’ Class 2 (%)
Reference microphone 40AU S/N 309231
] 110.0 [ 0.80 [ £0.3 | +4.0

Calibrated

Date of calibration
Date of issue

:2022-03-24
: 2022-03-25

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%

Checked By:

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

Certificate of Calibration

Certificate Number . SPR22010174-3 Page: 1 of 4

Customer © MINE ENGINEERING CONSULTANT COMPANY LIMITED

Equipment Name . Vibration Monitors
Manufacturer . Instantel

Model o NIA

Serial Number . UM14539

ID. Number : VM-NO-8

Environmental Conditions

OcIeT lueyiwnyled suen|duoly 1S8UoM T OOWN 62/69

i Ambient Temperature siigmeph qep Received Date - 13Jan 2022
g Relative Humidity S0l i Calibration Date y AF.dan 2022
i Location of Calibration : In-Lab Recommend Due Date : 17 Jan 2023
; Calibration Procedure . In-House Method Date of Issue : 18 Jan 2022

Method of Calibration

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

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

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

2 MMM BLEB G 0222-£6T (299)

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

Calibrated by _ Approved by

Calibration Officer

=

=]

Authorized Signatory

WO ULRHMCSWINAUING

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

ofe",

- .
b

Calibration Report

Certificate Number : SPR22010174-3 Page : 2 of 4

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
ICP Accelerometer 353B04 LW231796 45941 13 Nov 2022
Traceability

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

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



Result of Calibration

Certificate No. : SPR22010174-3

Results of Calibration : (*) Without ( ) After Adjustment
Geophone P/N 721A3301 Functional Performance Test

Page : 3 of 4

Function STD Reading UUC. Reading Error Unci‘c)ainty
Velocity (mm/s) 5.004 4.991 -0.013 0.059
Freguency Response Performance Test @ 5mm/s Unit : m/s?
Frequency Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
10.0 5.010 4.988 -0.022 0.058
20.0 5.008 4.986 —0.022 0.058
50.0 5.007 4.990 -0.017 0.058
80.0 5.005 4.987 -0.018 0.058
100.0 5.005 4.989 -0.016 0.058
160.0 5.003 4.992 -0.011 0.058
200.0 5.005 4.990 -0.015 0.058
500.0 5.007 4.991 -0.016 0.058

SP-FM-04-15 REV.Q




' Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

e
i

Result of Calibration

Certificate No. : SPR22010174-3 Page : 4 of 4

Results of Calibration : () Without ( ) After Adjustment

Linearity Performance Test Unit : m/s?
Frequency Uncertainty
STD Reading UUC. Reading Error

(Hz) ()
160.0 0.501 0.495 -0.006 0.0060
160.0 1.000 0.992 -0.008 0.012
160.0 1502 1.490 -0.012 0.017
180.0 2.000 1.985 =0.015 0.023
160.0 3.001 2.981 -0.020 0.035
160.0 5.002 4.976 -0.026 0.058
160.0 9.897 9.970 -0.027 0.12

Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 85%

— End of Certificate -

SP-FM-04-15 REV.Q
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ANSI Nationa! Accreditation Board
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CLC

Accredited ACDM-2814

ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  EUTECH INSTRUMENTS

MODEL / TYPE : pH700

SERIAL NO. : 983068/2863187/983068[MEC-LABO06]
CLID. NO. : 3721003006

JOB CONTROL NO. : 210803071302

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

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

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
19 August 2021

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

the International System of Units ( SI)

Certificate No. Q21071302

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD.

Accredited ACOM-2814
1s0/1EC 17025
REPORT OF CALIBRATION
FOR

NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL/TYPE : pH700
SERIAL NO. : 983068/2863187/983068[MEC-LABOG6]
LOCATION SITE :  LABORAOTORY
DATE OF CALIBRATION : 05 August 2021

ENVIRONMENT CONDITIONS :

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

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPCH-01, CLC-CPTH-03.
The calibration was performed by direct measurement with Certified Reference Material (CRM) and comparison

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

REFERENCE STANDARD USED :
1. pH Standard Solution, TRM CODE TRM-8-2003, TRM CODE TRM-§-2007.

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

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

Certificate No. Q21071302

F3-011-04/01-12 page 2 of 4
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i/ CALIBRATION AND
c I_c il DIMENSIONAL MEASUREMENT
ACDM-2814
Accredited ACE 8

ISO/IEC 170205

TRACEABILITY :

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

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

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

Certificate No. Q21011994, Due Date 12 February 2022.

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

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

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

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

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

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

Certificate No. Q21071302

F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO.LTD. <@ .8

?ﬁ\? ACCREDITED

s
CLC L
Accredited
1SO/IEC 17025

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

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

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

2. TEMPERATURE RESULT [ THERMISTOR |

Immersion depth (mm) [Actual Temperature (°C] DUC Reading ( °C) Correction ( °C) | Uncertainty £ (°C)

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm

Materials : Metal Sheath,

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k= 2,00.

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

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

### End of Certificate ###

Certificate No. Q21071302
F3-011-04/01-12
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Accredited
ISO/IEC 170205

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER :  MEMMERT
MODEL!TYPE :  UF110

SERIAL NO. : B418.1125[MEC-LAB05]
CLID. NO. : 332102410

JOB CONTROL NO. : 210803071301

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

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

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

Calibrated By :

Calibration Engineer

¥
Carigeatioy Likomarosn Co o

Approved By :
Authorized Signatory
10 August 2021

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

the International System of Units ( S1)

Certificate No. Q21071301

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.LTD. &% g

T ——~F ACCREDITED

CLC c‘d’ﬁ‘bg _— r;_“u__w,
Accredited ACDM-2814
1S0/1EC 17025
REPORT OF CALIBRATION
FOR
NOMENCLATURE :  OVEN
MANUFACTURER :  MEMMERT
MODEL/ TYPE : UF110
SERIAL NO. :  B418.1125[MEC-LABO05]
LOCATION SITE :  LABORAOTORY
DATE OF CALIBRATION : 05 August 2021
ENVIRONMENT CONDITIONS :
Temperature : 28 °C to 29 °C Relative Humidity : 50% to 52 %

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

Certificate No. Q21068655, Due Date 27 July 2022.

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

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

Certificate No. Q21071301

F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

CALIBRATION ’\NU
MEASUREMENT

ACDM-2814

CLC

Accredited
ISO/IEC 17025

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

measuring oven,

CALIBRATION DATA

1. OVEN PERFORMANCE

DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °c ) Indicating ( °c ) ( °c) ( °c ) Variation ( 0(_‘,}
85.0 85.0 0.40 0.06 0.49
104.0 104.0 0.54 0.07 0.88
180.0 180.0 0.89 0.12 1.53
Certificate No. Q21071301
page3 of 4

F3-011-04/01-12
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CLC ’X”'r“l"\“\\ DIMENS!
Accredited
ISO/IEC 170205
CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( °c J@Probe No.9 is Ref. Uncertainty Coverage
+(°c) factor k
Setting ( ° ¢) | Indicating > 2 3 4 3 6 7 8 9
85.0 85.0 84.87 | 85.29 | 85.12 | 85.23 | 85.14 | 85.15| 85.08 | 85.24 | 85.24 0.25 2,00
104.0 104.0 103.79]104.41{104.17{104.31|104.20| 104.20] 104.09| 104.54| 104.30 0.43 2,00
180.0 180.0 179.92|181.20/180.59(180.92( 180.68| 180.71| 180.40] 180.65| 180.71 0.47 2,00
Technical Note : W= 56 cm, D =40 cm, H= 48 cm.
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 007 Page 48 of 57
l #1 #3
b #2 5 #a
#5? #9
#7
8 5 ? - ? N
1
#6 #8
2o
f , b |
W —
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q21071301
F3-011-04/01-12 page 4 of 4
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7 ol
CLC el
Accredited
ISO/IEC 170256
Supplement to Calibration Certificate No. Q21071299
CERTIFICATE OF CALIBRATION
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. ] 28092281 [MEC-LABO01]
CLID. NO. ! 362101621
JOB CONTROL NO. : 210803071299
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 03 August 2021 DATE OF ISSUED : 31 August 2021

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
31 August 2021

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

the International System of Units ( SI')
Certificate No. Q21071299A1

F3-012-04/01-12 page 1 of 3
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Accredited

180/1EC 15tiBhlement to Calibration Certificate No. Q21071299

REPORT OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL / TYPE § AZ214

SERIAL NO. ] 28092281[MEC-LABO1]
LOCATION SITE § LABORAOTORY

DATE OF CALIBRATION ; 05 August 2021

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q21071299A1

F3-012-04/01-12 page 2 of 3
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ISO/IEC 17025

Supplement to Calibration Certificate No. Q21071299

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

CALIBRATION AND
DIMENSIONAL MEASLUFLALE N

CALIBRATION DATA
1. Error of indications & % as
Nominal Test Value Conventional mass Display Value Error of Uncertainty o ﬁdG 2021
Coverage factor k
(g) (g) (g) Balance (g ) + (mg)
Unload 0.0000 0.0000 0.0000 0.06 2,00
0.0010 0.0010 0.0010 0.0000 0.06 2,00
0.0100 0.0100 0.0100 0.0000 0.06 2,00
0.1000 0.1000 0.1000 0.0000 0.06 2,00
1.0000 1.0000 1.0000 0.0000 0.06 2,00
5.0000 5.0000 5.0000 0.0000 0.06 2,00
10.0000 10.0000 10.0000 0.0000 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 150.0000 150.0000 0.0000 0.24 2,00
200.0000 199.9997 200.0000 +0.0003 0.24 2,00
2. Repeatability of indications
Nominal Test Value (g ) Standard Deviation of Reading (g )
200.0000 0.00000
3. Effect of eccentric application of a load on the indication
3
] o4
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0001 50.0001 49.9999 0.0001
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
#i## End of Certificate ###
Certificate No. Q21071299A1
F3-012-04/01-12 page 3 of 3
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SPC Calibration Center SBRT

Part of DKSH Group
Sy,
SN2
‘\""--____.-'/ -: » a L -
== Certificate of Calibration
4,4#;//',:\\:‘\\&::
i NSCTIS)-TIS 17025
Calitration 0087

Equipment; SPECTROPHOTOMETER Certificate No.: C06210350

Model: 723C Issued Date: 07 August 2021

Serial No. (or ID.): 2C41301043 (MEC-LAB11) Job No.: KSPR2110828

Manufacturer: KWF Page: 1 of 2

Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Temperature 255 °C * 0.3 °C

Humidity 57.9 %RH + 1.1 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. ( Laboratory Hu 4 )
Calibration By:
Calibration Date: 06 August 2021
The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 80284 and 80285
The standard for Photometric Certificate No. 80301
SRR T
— 1351 1oaRT 0137 davim
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.

vidn 10AAT 01 drta
SPC RT CO., LTD.

SPCC-FM-C06-12: 23 Nov 2020


Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle


SPC Calibration Center S%RT

Part of DKSH Group
Certificate No.: C06210350 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
361.26 361.1 ‘ 0.16 0.13
418.48 418.5 -0.02 0.13
536.90 536.7 0.20 0.13
513.70 513.7 0.00 0.13
528.72 528.8 -0.08 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5773 0.579 -0.0017 0.0053
420 nm
0.7193 0.721 -0.0017 0.0045
1.0407 1.040 0.0007 0.0045
0.0000 0.000 0.0000 0.0045
0.5607 0.562 -0.0013 0.0055
440 nm
0.7054 0.707 -0.0016 0.0045
1.0199 1.020 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5216 0.523 -0.0014 0.0050
465 nm
0.6647 0.667 -0.0023 0.0045
0.9589 0.960 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5187 0.520 -0.0013 0.0049
546.1 nm
0.6903 0.691 -0.0007 0.0045
0.9958 0.995 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.5523 0.553 -0.0007 0.0048
590 nm
0.7553 0.754 0.0013 0.0045
1.0772 1.074 0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.5599 0.561 -0.0011 0.0045
635 nm
0.7417 0.741 0.0007 0.0045
1.0478 1.046 0.0018 0.0045

The End of Certificate

u3dn 1odRT 1A drfia
SPC RT €O, LTD.

SPCC-FM-C06-12: 23 Nov 2020
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PerkinEimer
For the Better

Avio200
Preventive Maintenance Report

Company Name: Mine Engineering Consultance Co., LTd.

Instrument Serial No.: 079518071903

Date: 3- Nov-2021
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Mine Engineering Consultance Co., LTd.

Address ‘
(Instrument Location):
Serial Number: 079518071903 PM Number: 20of 2
Cl'Jstom(_er Hame Telephone Number:
(if applicable):
Service Engineer Service Order WO-01440542
Name: Number:
Date PM Performed: 03-Nov-2021 Next PM Due Date: 03-May-2022
{DD-MMM-YYYY) {DD-MMM-YYYY)

Standard Labor Hours to Complete PM :

4 hours

Part Number

Release

Publication Date

09370140 Rev.5

January 2018

| B

PerkinElmer

®

Scope

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

representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of

merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing

or use of this document.

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 1 of 6
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Component List

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

Additional Reagents and Standards Required for PM

Part Number

. X Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691>79 (N069-1579 diluted 10X) ! 30-May-2023
N9300221 Instrument Calibration-4 1 30-Aug-2022

(N9300221 diluted 100X)

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

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

1. General:

Ask customer about unit’s performance since last visit.

Check incoming AC line voltage under load for proper levels and grounding.

Is the instrument operational?

2. Mechanical:

Inspect and clean all fans and filters.
Inspect and replace torch components and necessary.

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

Inspect the peristaltic pump for proper operation.
Check and adjust if necessary, the external nitrogen, argon shear gas and wa

ter supply pressures.

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

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

Check the shear gas nozzle for blockages and proper, uniform flow.
Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

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

Perform preventative maintenance on the chiller as required. Make the customer aware of the importance

of maintaining the chiller fluid level and filter replacement.
Drain air compressor surge tank.
Clean exterior of instrument.

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 3 of 6




3. Electrical:

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

B Run instrument diagnostic checks from the appropriate Device Control Module.

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

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

4. Optical:

Check the neon lamp for proper operation.

Ensure that neon initialization passes at power up.

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

Neon Lamp Replaced: [lYes HINo

B Perform the Initialize Optics routine from the Spectrometer Control window.

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

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

Check the shutter home sensor position.

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

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

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

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

5. Post PM Performance Tests:
Perform View Align.

5.1 Spectral Resolution:
Measure the spectrometers ability to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.00764 Passed
Ni 231.604 - Resolution <0.011 0.00913 Passed
Ni 341.476 - Resolution <0.015 0.01271 Passed
Ba 455.403 - Resolution <0.020 0.01761 Passed

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




5.2 Precision:
Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.71 Passed
Mg 280.856 %RSD <1 % 0.43 Passed
Mg 285.207 %RSD <1 % 0.52 Passed
Ba 455.403 %RSD <1 % 0.26 Passed
5.4 Mn BEC:

Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:
Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 19163.7 1678018.9
Mn 257.610 Axial 1,000 ppb 21671.7 7581750.0
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 19163700 1658855.2 11.55 <30 PPB Passed
Axial 21671700 7560078.3 2.87 <30 PPB Passed
6. Review:

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

ICP-OES/Avio200 Preventive Maintenance (PM) Page 5 of 6




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200
have been completed.

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

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
3 Nov 2021
(DD-MMM-YYYY)
Authorized Customer Representative: Date:
(DD-MMM-YYYY)

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

PerkinElmer Ltd.

For the Better
Service Report
Work Order Number Activity Code Billing Type Requested Start Date Model Serial Number
WO-01440542 P.Ianned Contract 22/09/2564 14:11 u. ICPN0790011 079518071903
Maintenance
Service Representative Name Contract Number Expiry Date Equipment ID System ID
SC-0035504886 30/04/2023 N/A N/A
UDI Number
N/A
Equipment Location Bill To Name
van. lun Sudiiied Aaudauaun van. Lt Budiiiese raudaunun
Customer Contact Phone Number Fax Number Email Purchase Order
e
NiA I 6304012
Work Description

- PM 2/2 , Clean Radial Axial Window, Torch, Chamber, O-ring and replace tubing.

- Torch view alignment
- Detector calibration
- Wavelength Calibration ; Passed

Start Date

End Date Work Description
03/11/2021 03/11/2021
03/11/2021 03/11/2021
Tools Used
Quantity Calibrated Tool Description Serial Number Last Calibration | Next Calibration
Date Date
*** No Calibrated Tools Used ***
Material Used
Part Number Part Description Note Lot/Serial Quantity
Number
*** No Parts Used ***
Labour Details
Part Number Part Description Start Date Quantity
SV000013 Preventative maintenance 03/11/2021 6
SV000002 Service Travel 03/11/2021 2
Work Complete Customer Signature Technician Signature
Yes No D

PM/OQ/IPV Left with Customer

Yes No

U

Please Date and Sign

Terms & Conditions

Page 1 of 2
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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.

3/11/2564 WO-01440542 Page 2 of 2



LBNE1ILLUU 9

LPNHATAUYINTUNTBUNBIURUANIATIEN



7 on cmecle) BE® B AsulsIURRAIBNSTY

o UMNUG leoe

@ A e = v

Fea seogyilsieiuiunuileniosujifinsinseiienyu

Bou NIINNTHIANTT VTN latf BudidleSs roudauaun 317a
i o Ametunalowseany/asuwaneans uasylinasiaivvesiesujuAamslinszionyy
a1TuUN @0 SUAU b&os
o, WiisdoUsen lanl 1BulieSe Aoudauau 30n N MEC beo-oe aiufl e SUNAN bdba

Aeidandae enasuuuienidefudengiunsifeuisnjuinsieesiensy
U3 land (BudiileSs oudauni $1in S @ sy
mamtiedefi$eis o was o uSem Ll Buiidlese Aoudaunuy $1in vedesny
nfsdeSutunsidouripsu fURinslinesionsy _amuﬁﬁguaﬂﬁ ©/06g, b/oed
Tasans Wieaf 37 $93n AaBt o YOBSIAA-UATINEN me/e AMuaUTEr3lng Snesnyys Ymin
sl densulssnugpamnssy Hu

nalssugaamnTIRaTaLdl Wiusem land 1Budidless roudaunui $1in roeny
misdesulunsdeuiesufofnmsinmesiionty Tned psfUsEnousil
n. fravauguaiesUfURnsiase
®) nzifuavil 1-ogm-A-oooe
) - neifsuaril +ogm-A-ooo

9, WnthiusedmiesufuRnisimsei

®) nzideuaui
) vzdauad
) nadouanii
<) vsidouani
&) nzidouand
) nzifouani
) nzifouani
) nzidouand
) neifouani

® NLLUEULATN

06) UIEUNE...
A -q

Gmngj:lndustry o T tuds 2w a L
G FAFTRATIHNTIILNG UFzA (e N179HT STHTHNBINT ’éqmﬂﬁﬁﬂ‘i"a‘uﬁl.'dﬂ? 3


Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle


nelouasn
nelouarn

o o
neouan

o)
ob)
@)

o)

a o
NuLauad
A, YauTneansuanenlasuTungiieulesgiluinde audadanig

wﬂ’qﬁaﬁﬁ’uﬁﬂvwmmdﬁu?ﬂ o UNTIAY lodor WINUTEAIRITARDIYNIEHD
-m*uummawmﬂgummﬂLﬂswumanwu TwauﬂwamamawsauLanmsﬂ's-*ﬂaumﬂaﬁa
nsulssnugaanynssunely mo Ju namuaumawawmaaswumwauvraaﬂg]ummﬂmﬂuw,aﬂﬁum
mmamamamﬂawwasulﬂmnsuhmuammwnisu yiail mmmﬂuﬁwamusvuUat.aﬂwsauﬂfﬂ.ﬂw
vrmL’.)U“meﬂsﬂ'imuammwn‘siu 14 QR Code mwuqaaawu

FeSsunnitelusansiu

YaunanannUtuie

fidnneminediduuazifoufuunfulisn
Ufjdinemunvedufinmulinvgammniam

EJUF]']‘IJE]NWu‘SuUU‘rJLﬂﬂVi'iE]uﬂﬂ

navIveasiioufuNanEls9IU
AANNINSTIUITNTIATITIAdDUNaRBLasne LTy uiesU R TRNNS

Green Indusiry P 9 2 2 s o s =t
: nERIOROM B qmﬂ'mnﬁum'ﬁnﬂ Uszinanafitniin Saununmun i;mmﬁﬂ‘iw%mm”


Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle

Windows 10
Rectangle


o at ' 3 =i o oy =
tanansuuunenisdesudesigiunsfouiesufjiAnisimseiianau
U3 Tl Budiliese reudaunusi 31in wunzidoy
=l al i @ o
#ian omeoc(e) ke ly aduille 0 QUAMWUS bebe

1 = i s 3 = °
vauteasuaRenlaTuTunsdeuannsulssnugaamnssu 19 o 518015

Uiy 37u9u 20 518075

andui dsuaiy WBUATIN
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 Chromium (I11) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
Ll Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel Digestion, Inductively Coupled Plasma Method
13 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
Ll Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 °C
20 Zinc Digestion, Inductively Coupled Plasma Method

LBNE15871984

APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017. ‘.3
/

nunesgISMAnTzineseuLaiuwayns Deuiasufifinms nedideuaniiowuuaivlsenu nalsugraningsy s, o bemo baeo 1D baom ¢


Windows 10
Rectangle


WUV AUY./aUD.b

TuSuseaarl 20T095/1073

el o/ L4 a wva

UIUIBIURIUHUANTT

21A881119M1ANTUNTEIBUYQRNITUINTFIVLAIYIR W.A. bede
1AYIBNTENINIUNINTFIUNEA AU DAAMNTTY

aanlususoaUuilln

D.

& a a [ d

Usem luyd 1DudileSe poudauau 311n

v
e %

asUjuRnsneegiaan

lasunisiusesruanunsaviesuifinisvaseu
MUNINTFIUATUN BN, 17025-2561 (ISO/IEC 17025 : 2017)

8/ o

YomuamiluinmemuaunsaesljiRnisvedeunazdouiisu
NUYLAYNIIIUTDN NAFBY oblom

Tneda1unn1ssusaewusgasduawuuMelususes
AR T o= WEHYAIAN WA, b&om
M IUN oo WOUNIAN WA, bdob

ool a1 WAl o o ne biha

70BN YJURTIwNIsUny
e ®nad nansnmagusdndasigramnin

NSENTNYAAMNTTU driinUNINTFIUHEaSuTignansy



Windows 10
Rectangle

Windows 10
Rectangle
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AN WINADY
1. 1 (water) - Cadmium - Standard Methods for the

0.002 mg/l to 5 mg/l
- Chromium

0.01 mg/l to 5 mg/l
- Copper

0.01 mg/l to 5 me/t
- Iron

0.01 mg/l to 5 me/l
- Lead

0.01 mg/l to 5 mg/l
- Manganese

0.01 mg/l to 5 mg/l
- Nickel

0.002 mg/l to 5 mg/l
- Zinc

0.01 mg/l to 5 mg/l

2.01t0 100

5.0 mg/l to 2 000 mg/l

_pH -

- Total suspended solids (TSS) -

Examination of Water and |
Wastewater, APHA, AWWA, WEF, |
23 edition, 2017, part 3120 B,
and part 3030 F

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

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

&a,

VN 1/3
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14 (51o) - Total dissolved solids (TDS) | - Standard Methods for the
(water) 10 mg/l to 2 000 me/L Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2540 C
- Total Solids - Standard Methods for the
10 mg/l to 2 000 mg/l Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, part 2340 B
- Total hardness - Standard Methods for the
1 mg/l to 2 000 mg/l Examination of Water and
(expressed as CaCOs) Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2340 C
2. 13:11,?18 - Cadmium - Standard Methods for the
(wastewater) 0.002 mg/l to 10 meg/l Examination of Water and
- Chromium Wastewater, APHA, AWWA, WEF,
0.01 mg/l to 10 mg/l 23 edition, 2017, part 3120 B,
- Copper and part 3030 F
0.01 mg/l to 10 me/L
- Lead
0.01 mg/l to 10 meg/l
- Manganese
0.01 mg/l to 10 mg/l
- Nickel
0.002 mg/l to 10 mg/l
- Zinc
0.01 mg/l to 10 mg/l
- pH Standard Methods for the
2.0 t0 10.0 Examination of Water and

Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 4500-H* B

AUUN 1 AU 18 wounIAu w.A. 2563 it 2/3
N3ENTNOAAMNTIN EINNUINASTIUNEANUTIRRAMNTTY
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2. ULde (Ma)

(wastewater)

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

- Total dissolved solids (TDS)
10 mg/l to 10 000 mg/l

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

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

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

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
239 edition, 2017, part 5220 C
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