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

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
Customer Name : N1ILANSWINYIR Iﬂi\'imimM:“,‘qwuul,t,aw%miqmu ﬁ’ﬂwﬁ'ﬂqLﬁm (wNI2Ee3)

Address : INIMAMURUALMNIEIAY 402 OUUMNNTEERT AuarTauns

Funenans Jwmingiia Customer Code  : B670083
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 13 January 2024
Sample Type i (Wastewater) Sampling Method : Grab Sampling
Station :gaifuienranumwimduigssuuthadide Report No. : B670083-01

v93lA59NT (UTM 47P 427957 E, 884537 N)

Data Provided by Laboratory

Laboratory Code No. : B670083/1 Received Date  : 14 January 2024
Sample Appearance : la finznou lufindu Analytical Date  : 14-25 January 2024
Report Date : 25 January 2024
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 8.2 5.5-9.0
Not
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) <50 ot more
than 50
. . ) Not more
Total Dissolved Solids meg/L Dried at 180°C (2540 C) 139
than 1,300
Settleable Solids mlL/L Imhoff Cone (2540 F) 0.1 -
) ) 5 Day BOD Test (5210 B), Azide Modification Not more
Biochemical Oxygen Demand me/L 2.8
(4500-0 Q) than 40
Not
Sulfide* me/L lodometric Method (4500-5% F) <0.1 ot more
than 1.0
) Liquid-Liquid Partition Gravimetric Method Not more
Fat, Oit and Grease* mg/L 1
(5520 B) than 20
Not more
Total Kjeldahl Nitrogen™,** me/L Macro-Kjeldaht Method (4500-Ne B) 1.8 Ra—
an

Note: Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2JszmAnsensamneInssNTAuasdsneden (Goq fmupsIATEIUAUANMTIF VBN TAudnass w.a. 2564
Usgneluseisanpune tau 138 seufivay 161 ¢ asdufl 19 nIngian 2564 (RudnasTussian A)
B iqﬂﬂﬂiwﬂaauﬁaguanmauﬂwmﬁmm ISO/IEC 17025 wawiaaufjifn1svageu

= AnswinedoulasiosUJURnsusev oa.f.1ea roudaie wosia 41fin

o (Miss Chonnikan Nambubpha)
Reviewed signatory Approved signatory

=_— - T T T
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.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
Customer Name : n1siavizuven A Tasansiameguauiaruinmsgueu fwvingiiin (nwnszdns)

Address L VN MUNUAUNNIBEY 402 DUUMNNTEERT MuaAIguns

gunenan Jaringiin Customer Code  : B670083
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 5 February 2024
Sample Type  thide (Wastewater) Sampling Method : Grab Sampling
Station : qafiviweamsaummimdadhdssuuthdadhide Report No. : B670083-02

¥931AT9N5 (UTM 47P 427957 E, 884537 N.)

Data Provided by Laboratory

Laboratory Code No. : B670083/1 Received Date  : 6 February 2024
Sample Appearance : la fingnoudihana Lifindu Analytical Date  : 6-19 February 2024
Report Date : 19 February 2024
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 8.3 5.5-9.0
Not
Totat Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 SIS
than 50
Not
Total Dissolved Solids mg/L Dried at 180°C (2540 Q) 104 ot more
than 1,300
Settleable Solids mL/L Imhoff Cone (2540 F) 0.1 -
5 Day BOD Test (5210 B), Azide Modification Not r
Biochemical Oxygen Demand mg/L 4 est d i RISy 6.6 il
(4500-0 C) than 40
Not
Sulfide* me/L lodometric Method (4500-5% F) 0.1 RS
than 1.0
. Liquid-Liquid Partition Gravimetric Method Not more
Fat, Oil and Grease* me/L <1
(5520 B) than 20
Not mor
Total Kjeldahl Nitrogen*** mg/L Macro-Kjeldahl Method (4500-Ng, B) 1.8 = 35e

Note: 1 Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 ysgmAnsens v ngInsoTINTALarAsanden (Fos ﬁwpmmmigﬂum'uﬂumﬁwwﬁ"\ﬁemﬂﬁﬁuﬁ'ﬂaﬁ WA, 2564
Usgnielusefianmune @ 138 neufias 161 1 asuil 19 nsngieu 2564 (ARudeassussiam @)
* i'\amiwmaauﬁaguanmawwnﬁ%‘usaa ISO/IEC 17025 wasvinsufjiRn1svindau

* Answivadoulagos JURNMIUTEY oa.fl.lea poutane wedid 91in

(Miss Chonthicha Phuttha) (Miss Chonnikan Nambubpha)
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.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025

Testing 0623

Data Provided by Customer
Customer Name  : msiAnzuvend Tassnsiavsguaunasuinisguu Swingiia (nwnseds)

Address : VIVIANUALAUINNELAY 402 QOULMNNTEERS MuarIquns

Funonan damiagiin Customer Code  : B670083
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 4 March 2024
Sample Type - thide (Wastewater) Sampling Method : Grab Sampling
Station  gaufivieamsnunmihuduidssuuthdadide Report No. : B670083-03

49alATINTs (UTM 47P 427957 E, 884537 N.)

Data Provided by Laboratory

{Laboratory Code No. : B670083/1 Received Date  : 5 March 2024
Sample Appearance : la fingnau lifindu Analytical Date  : 5-19 March 2024
Report Date : 19 March 2024
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 8.4 5.5-9.0
Not
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 S
than 50
Not re
Total Dissolved Solids my/L Dried at 180°C (2540 C) 197 otmo
than 1,300
Settleable Solids mL/L Imhoff Cone (2540 F) 0.1 -
5 Day BOD Test (5210 B), Azide Modification Not
Biochemical Oxygen Demand meg/L i s ), Azide Modiicatio 43 salees
(4500-0 C) than 40
Not more
Sulfide* mg/L lodometric Method (4500-S* F) 0.1 N
than 1.0
) Liquid-Liquid Partition Gravimetric Method Not more
Fat, Oil and Grease* mg/L 2
(5520 B) than 20
Not more
Total Kjeldahl Nitrogen®,** mg/L Macro-Kjeldahl Method (4500-Ng, B) 20 o
an

Note: Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 YsymeAnsensinennsssinrfuasiunadon Ge mwuﬂmmﬁﬂumummis VBT TanTiRudnass w.ea. 2564
ﬂiumﬂluiwmmumﬂm Wy 138 moufive 161 ¢ aatudl 19 nINNIAU 2564 (meﬁaiiﬂiumw a)
b i'mm‘mﬂﬁauusquanﬂawwmﬁuiae ISO/IEC 17025 wawaqﬂgummimaau

Z* am's1mmaaﬂmawmﬂgmmsmw 10d.71.\0d Aoudans weoia 911in

(MISS Chonnikan Nambubpha)
Approved signatory

{Miss Chonthicha Phuttha)
Reviewed 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.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
Custorer Name  : ASLANEWANYIA TATaN TSV guruuayu3nIsgusy S ingiin (nnnsedns)

Address : INAVENURUALUVNNELAY 402 QUUWMINNTEERT AUaATaUNT

guneoans Jwmingiin Customer Code  : B670083
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 4 April 2024
Sample Type H 1:1",”|L§EJ (Wastewater) Sampling Method : Grab Sampling
Station : gauhueneguamimdaidssuuitadide Report No. : B670083-04

284915935 (UTM 47P 427957 E, 884537 N.)

Data Provided by Laboratory

Laboratory Code No. : B670083/1 Received Date  : 4 April 2024
Sample Appearance : 1@ fngnou Lifindu Analytical Date  : 4-24 April 2024
Report Date : 24 April 2024
Parameters Units Analytical Methods ? Results Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 8.0 5.5-9.0
Not mo
Total Suspended Sotids me/L Dried at 103-105 °C (2540 D) <5.0 ot more
than 50
Not
Total Dissolved Solids me/L Dried at 180°C (2540 C) 116 ot more
than 1,300
Settleable Solids mlL/L Imhoff Cone (2540 F) <0.1 -
Biochermical Cxveen b 4 " 5 Day BOD Test (5210 B), Azide Modification = Not more
n Deman m
xye 8 (4500-0 Q) than 40
Not more
Sulfide* mg/L lodometric Method (4500-5% F) <0.1
than 1.0
g Liquid-Liquid Partition Gravimetric Method Not more
Fat, Oil and Grease* me/L 1
(5520 B) than 20
Not more
Total Kjeldahl Nitrogen*,** mg/L Macro-Kjeldahl Method (4500-Ng B) 5.0 HianaE

Note: Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 JszmAnsenTmineINss LT RkazAanden Fo ﬂ’]i/luml’lmiﬁ’lw’l’mﬂuﬂ’lii"U'Iﬂu']‘Vlsﬂ’mVIﬂu'-aﬂﬁii WA, 2564
Ui"n'lﬁ'luiq‘nﬂa]mul:umm vt 138 poufiay 161 9 asdudl 19 nINGIAL 2564 @nudnassuszam f)
* iﬂ&lﬂﬂiﬂﬂaauuaguaﬂwaumﬁlmﬁmad ISO/IEC 17025 vesvissujuiinnagey

= Ainnzivadeulaeviesujifinmsuitv wea.f.iea peutasis wesla 91in

(Miss Chonthicha Phuttha) (Miss Chonnikan Nambubpha)
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.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025

Testing 0623

Data Provided by Customer
Customer Name  : MIANELHITIA TATINTSIAMEgUrUMaTUINTquEY SIagin (innsedns)

Address : RV RULHUAUVNIEIAY 402 QLUYINNT2ERS Muar3auns

guneeany Yingiin Customer Code  : B670083
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 3 May 2024
Sample Type  Thde (Wastewater) Sampling Method : Grab Sampling
Station : ﬁ;mﬁuﬁwﬂaqummwﬁmé’qL%ﬁqiizuuﬂwﬂ’ﬂﬁuﬁa Report No. : B670083-05

YealATIMT (UTM 47P 427957 E, 884537 N.)

Data Provided by Laboratory

Laboratory Code No. : B670083/1 Received Date  :4 May 2024
Sample Appearance : la aynausi lifindu Analytical Date  :4-21 May 2024
Report Date : 21 May 2024
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 8.0 5.5-9.0
Not more
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0
than 50
Not more
Total Dissolved Solids mg/L Dried at 180°C (2540 Q) 112
than 1,300
Settleable Solids mlL/L Imhoff Cone (2540 F) <0.1 -
. . 5 Day BOD Test (5210 B), Azide Modification Not more
Biochemical Oxygen Demand mg/L 16.7
(4500-0 Q) than 40
Not more
Sulfide* me/L lodometric Method (4500-S% F) <0.1
than 1.0
. Liquid-Liquid Partition Gravimetric Method Not more
Fat, Oil and Grease* mg/L il
(5520 B) than 20
; . ) Not more
Total Kjeldah! Nitrogen*** me/L Macro-Kjeldahl Method (4500-N¢ B) 2.9 e
Note: Y standard Methods for the Examinatign of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 Jszmensznsuvinenssssiviinazdandon (59 ﬁwuﬂmms;ﬁ'mmuqumi?:smaﬁ'nﬁamnﬁﬁuﬁ'ﬂﬁii N.A. 2564
Usgmelumefieamgune @y 138 peufiten 161 € asiuil 19 nsngieu 2564 (ARudaassustian o)
B iwﬂmiwaauﬁaguamauﬂwmi%’Uiaq ISO/IEC 17025 vasviasUfusnsvnaeu
* Apnninegeulagwesl JURnsustv oa.fi.iea Aoudaks wesia 91fia
(Miss Chonthicha Phuttha) (Miss Chonnikan Nambubpha)
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.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.,.LTD.

NSC-TISI-TIS 17025

Testing 0623

ANALYSIS
REPORT

Data Provided by Customer
: AR R TasamsiansyusuasUInsguTu Svinguin (Mwnszues)
L VRV HUNUAUNLIEEY 402 DUUNWNTLERS AuaASguns

Customer Name
Address

gunonan dmiagin

Sampling By
Sample Type
Station

s 18y (Wastewater)
: gaufivihuenTeaun il mdudgssuudiiainde

Customer Code

: Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date

: B670083
: 5 June 2024

Sampling Method : Grab Sampling

Report No.

v94lA59n13 (UTM 47P 427957 E, 884537 N.)

Data Provided by Laboratory
Laboratory Code No. : B670083/1

Sample Appearance : la fnznau Laifindu

Received Date
Analytical Date

: B670083-06

: 6 June 2024
1 6-18 June 2024

Report Date : 18 June 2024
Parameters Units Analytical Methods ¥ Results Standard ?
pH ® 25°C - Electrometric Method (4500-H" B) 8.2 5.5-9.0
Not more
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 14.0
than 50
Not more
Total Dissolved Solids me/L Dried at 180°C (2540 Q) 112
than 1,300
Settleable Solids mL/L Imhoff Cone (2540 F) <0.1 -
) ) 5 Day BOD Test (5210 B), Azide Modification Not more
Biochemical Oxygen Demand mg/L : <2
(4500-0 C) than 40
Not more
Sulfide* mg/L lodometric Method (4500-5* F) <0.1
than 1.0
. Liquid-Liquid Partition Gravimetric Method Not more
Fat, Oil and Grease* mg/L <1
(5520 B) than 20
Not more
Total Kjeldahl Nitrogen®,** mg/L Macro-Kjeldaht Method (4500-Noy, B) 2.2 thari '35
Note: Y Standard Methods for the Examinatiqn of Waterl and Wastewater. 23" ed. APHA, AWA, WEF, 2017.
2 szmanssnsnminenssraitagdunnion Fod MMuaESEILAIUANMTTEUNENNTNIINIRUTeATS M. 2564
UszmiAlusfinanpunw wau 138 seufivay 161 ¢ aviuil 19 nangia 2564 (@Rudnassuszan a)
* Memsveaeuiiogusnvautiensiuses ISO/IEC 17025 vesiosufjuinsvnsdeu
* AaswinageulaeiosfURnsusev oa.fl.iea poutane wesda 91in
(Miss Chonthicha Phuttha) (Miss Chonnikan Nambubpha)
Reviewed signatory Approved signatory
1/1

Reported results refer to submitted sample(s) only.

Do not copy partiat of this analysis report without official approval.

MEC-FM-45 Rev.06 03-04-2566
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h CALIBRATION LABORATORY CoO.,LTD. N afan

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 imm ANSINatlonal dccred/tationiBoard
5///_§\: ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 2NN —— T
AR CALIBRATION AND
L DIMENSIONAL MEASUREMENT
ACDM-2814

CLC

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  OVEN

MANUFACTURER :  MEMMERT

MODEL / TYPE :  UF110

SERIAL NO. :  B418.1125[MEC-LABO05]

CLID. NO. : 332102410

JOB CONTROL NO. : 230712076000
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

2/114,2/115 JSP CITY RANGSITKLONG 1, SOI. RANGSIT-NAKHON NAYOK 34/1,

PRACHATHIPAT, THANYABURI, PATHUM THANI 12130 THAILAND.

DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By : Wenick Inchaisri

Calibration Engineer

-

CALIBRATION LABORATORY CO.,LTD.

Approved By : Mongkol Yotsoontorn —

Authorized Signatory
02 August 2023

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. Q23076000

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

@clccalibration



CALIBRATION LABORATORY C0.LTD. & A,fAB
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ANSI National Accreditation Board

:

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com

2/@\: ACCREDITED
2NN\ — e
Dl W CALIBRATION AND
L DIMENSIONAL MEASUREMENT

ACDM-2814

CLC

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE :  UF110

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

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 27 °C to 28 °C Relative Humidity : 52% to 53 %

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 Series II which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Hydra Series II, Fluke Model 2635A S/N. 8209003.

TRACEABILITY :

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

Certificate No. Q23065867, Due Date 22 June 2024.

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:2022)"

Certificate No. Q23076000

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

@clccalibration



) CALIBRATION LABORATORY CO.,LTD.
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CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
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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 ( °c )
85.0 85.0 0.50 0.26 1.30
104.0 104.0 0.61 0.11 1.03
180.0 180.0 1.04 0.13 1.90
Certificate No. Q23076000
F3-011-04/01-12 page 3 of 4
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CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( °c )@Probe No.9 is Ref. Uncertainty Coverage
+(°c) factor k
Setting ( °C) Indicating ( °c 1 2 3 4 5 6 7 8 9
85.0 85.0 85.09 | 85.44 | 85.15| 85.34 | 85.12| 85.13 | 84.65| 85.36 | 85.08 0.39 2,00
104.0 104.0 104.08(104.32|104.19]104.42|104.11]104.16/103.55]104.27(104.08 0.45 2,00
180.0 180.0 180.34(181.19]180.60/181.00( 180.23|180.47]179.46|181.10]180.21 0.49 2,00
Technical Note : W= 56 cm, D =40 cm, H =48 cm.
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54
ﬁﬂ #3
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This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23076000
F3-011-04/01-12 page 4 of 4
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  EUTECH INSTRUMENTS

MODEL / TYPE : PH700

SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO06]
CLID. NO. : 372200480

JOB CONTROL NO. : 230725081582

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
2/114,2/115 JSP CITY RANGSITKLONG 1, SOI. RANGSIT-NAKHON NAYOK 34/1,

PRACHATHIPAT, THANYABURI, PATHUM THANI 12130 THAILAND.

DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By : Sukgasem Seehanart
Wenick Inchaisri

Calibration Engineer

CALIBRATION LABORATORY CO.,LTD.

Approved By : Mongkol Yotsoontorn

Authorized Signatory
02 August 2023

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. Q23081582

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

DIMENSIONAL MEASUREMENT
ACDM-2814

REPORT OF CALIBRATION
FOR
NOMENCLATURE pH METER
MANUFACTURER EUTECH INSTRUMENTS
MODEL / TYPE PH700
SERIAL NO. 983068/93X218814/93X052911[MEC-LABO6]
LOCATION SITE LABORATORY

DATE OF CALIBRATION

25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 24°C to 25°C

PROCEDURE USED :

Relative Humidity : 48% to 52%

This instrument was calibrated under procedure No. CLC-CPCH-01, CLC-CPTH-03 based on ASTM E 644-04

as calibration guidelines. 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, NIMT TRM CODE TRM-S-2002 , TRM CODE TRM-S-2003 , TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC757348.

3. Precision Thermometer, ASL Model F100 S/N. 010228/28.

4. Micro Calibration Bath, Kambic Model OBM-LT S/N. 18015718.

5. IPRT, SDL Model T100-450-1D S/N. K0897A-1-19.

Certificate No. Q23081582

F3-011-04/01-12

page 2 of 4

@clccalibration
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Accredited
ISO/IEC 17025

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

Lot Number. 080822 , 040822 , 230822. Due Date 26 April 2024.

2. The measurements are traceable to International System of Units (SI) , through Control Company.

Certificate No. 4281-13507707 , Due Date 14 July 2024.

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

and Technological Research (TISTR). Certificate No. PSL-T 0822/65, Due Date 22 August 2023.

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

Certificate No. Q22130793, Due Date 05 January 2024.

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

Certificate No. TT-0104-22, Due Date 25 August 2023.

UNCERTAINTY :

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

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23081582

F3-011-04/01-12
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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)
1.682 1.68 280 +0.002 0.015 2,07
4.003 4.00 150.0 +0.003 0.010 2,00
7.000 7.00 -25.3 0.000 0.013 2,00
10.003 10.01 -193.2 -0.007 0.016 2,05

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 2,3 of 54

2. TEMPERATURE RESULT [ THERMISTOR ]

Immersion depth (mm)

Actual Temperature ( °c )

DUC Reading ( °c )

Correction ( °c )

Uncertainty T °c )

100 25.00 25.0 0.00 0.13
Note. Probe &J 4 mm
Materials : Metal Sheath.
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 47 of 54
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of & = 2,00.
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23081582
F3-011-04/01-12 page 4 of 4
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SCIMET Co., Ltd. SN

1194 Soi Wachirathamsathit 57, Bangchak, ilﬂ&
s BI M ['I Phrakhanong, Bangkok 10260 Thailand "z,,f*:\;\:s‘

Email:scimet2022@gmail.com, Tel:095-552-4939 ik

NSC-TISI-TIS 17025
CALIBRATION 0454

Certificate No. C07230015

Calibration Certificate

Represent to Calibration Certificate, Serial number C07230011

Equipment: SPECTROPHOTOMETER
Model: 723C Job No.: KSMT2300233
Serial No.(or ID): 2C41301043 (MEC-LAB11) Received Date: 24 July 2023
Manufacturer: KWF Issued Date: 09 August 2023
Condition: In Condition Page: 1of 3
Customer

MINE ENGINEERING CONSULTANT CO.,LTD.
2/114, 2/115 Soi Rangsit-Nakornnayok 34/1, Prachathipat, Thanyaburi,Pathumthani 12130

Calibration Place
MINE ENGINEERING CONSULTANT CO.,LTD.(Laboratory)
2/114, 2/115 Soi Rangsit-Nakornnayok 34/1, Prachathipat, Thanyaburi,Pathumthani 12130

Calibration Date This certificate |§ issued the un|t§ of
measurement according to the International
24 July 2023 System of Units (S). It provides traceability

of measurement to international or national
standard or other recognized national

Environment Condition standard laboratories.

Temperature. 221 °C + 0.8 °C The measurement uncertainty stated is
' ' ) the expanded uncertainty which is obtained
Humidity: 524 %RH + 49 %RH 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

The Method used

In-house method, WI07, based on ASTM E 275-08 and i =00 O CnioesiEaity in eastrement
ASTM E 387-04 (GUM).

These results may be affected by

Traceabilit deviations from specified conditions. The

y results relate only to the items tested,

This certificate is traceable to the CRM maintained by National calibrated or sampled. The report shall not

Institute of Standards and Technology (NIST) through Starna be reproduced except in full without
Scientific Limited. approval of SCIMET Co., Ltd.

The standard for Wavelength Certificate No. 108691 and 108692
The standard for Photometric Certificate No. 109010

Mr. Dumrong Boonsopon Mr. Thalerngkeat Poungngarm
Person in charge Authorized signatory
SCIMET CO.,LTD.
usun Brvdlun JiNa FCO07-03: 30 MAY 2023
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Certificate No.: C07230015 Page 2 of 3
Calibration Resulits:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
(nm) (nm) (nm) Measurement ( £ nm)

417.67 417.6 0.07 0.14
440.74 440.8 -0.06 0.14
448.99 448.8 0.19 0.14
472.22 472.2 0.02 0.14
513.70 513.7 0.00 0.14
537.49 537.4 0.09 0.14
574.60 574.7 -0.10 0.14
641.76 641.8 -0.04 0.14
684.63 684.7 -0.07 0.14
740.27 740.4 -0.13 0.14
748.28 748.4 -0.12 0.14
807.16 807.3 -0.14 0.14
879.70 879.8 -0.10 0.14

usSuUn vedwn dria (SCIMET CO., LTD.)
1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand

Email: scimet2022@gmail com, Tel: 095 552 4939

FC07-03: 30 MAY 2023
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Certificate No.: C07230015 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Standard absorbance Unit Under Calibration Correction Uncertainty of
Wavelength
(Abs) (Abs) (Abs) Measurement( £ Abs)
0.0000 0.000 0.0000 0.0045
0.5617 0.562 -0.0003 0.0045
420 nm
0.7392 0.738 0.0012 0.0045
1.0550 1.0565 0.0000 0.0045
0.0000 0.000 0.0000 0.0045
0.5513 0.552 -0.0007 0.0045
440 nm
0.7230 0.722 0.0010 0.0045
1.0324 1.033 -0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.5036 0.506 -0.0024 0.0045
465 nm
0.6735 0.672 0.0015 0.0045
0.9615 0.963 -0.0015 0.0045
0.0000 0.000 0.0000 0.0045
0.5176 0.519 -0.0014 0.0045
546.1 nm
0.6930 0.692 0.0010 0.0045
0.9908 0.992 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.5530 0.554 -0.0010 0.0045
590 nm
0.7196 0.718 0.0016 0.0045
1.0301 1.030 0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5370 0.538 -0.0010 0.0045
635 nm
0.6862 0.686 0.0002 0.0045
0.9822 0.982 0.0002 0.0045

The End of Certificate

UsSUn veudwn Ifa (SCIMET CO., LTD.)

1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Email: scimet2022@gmail.com, Tel: 095 552 4939 FC07-03: 30 MAY 2023
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Statements of conformity:

Refer to Certificate No.: C07230015 Page: 1 of 3

This conformity certificate documents the validity of the following statements of conformity based on the
measurement results of corresponding calibration certificate:

The error of temperature determined during calibration are under given measurement and environmental conditions
and considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, ASTM E 275-08 and
ASTM E 387-04. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the
relevant measurement results with the tolerances and decision rute are prescribed by the customer.

Decisionrule: ] Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.56% PFA
and Condition Pass or Condition Fail Specific Risk < 50% PFA.

] Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard
band (w=rU).

; PFA — Probability of False Accept

Mr. Thalerngkeat Poungngarm

Authorized signatory

usSUn Biwuwn J1ia (SCIMET CO., LTD.)
1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Email: scimet2022@gmail com, Tel: 095 552 4939 FC07-03: 30 MAY 2023
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Refer to Certificate No.. C07230015 Page: 2 of 3
Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm

Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity
4176 0.07 0.14 1.0 Pass
440.8 -0.06 0.14 1.0 Pass
448.8 0.19 0.14 1.0 Pass
472.2 0.02 0.14 1.0 Pass
513.7 0.00 0.14 1.0 Pass
537.4 0.09 0.14 1.0 Pass
574.7 -0.10 0.14 1.0 Pass
641.8 -0.04 0.14 1.0 Pass
684.7 -0.07 0.14 1.0 Pass
740.4 -0.13 0.14 1.0 Pass
748.4 -0.12 0.14 1.0 Pass
807.3 -0.14 0.14 1.0 Pass
879.8 -0.10 0.14 1.0 Pass

u3udn vredwn 3a (SCIMET CO,, LTD.)
194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Email: scimet2022@gmail.com, Tel: 095 552 4939 FC07-03: 30 MAY 2023
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Refer to Certificate No.: C07230015 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Unit Under Calibration Correction Guard Band (w)  Tolerance () Conformity

0.000 0.0000 0.0045 0.010 Pass
0.562 -0.0003 0.0045 0.010 Pass

420 nm
0.738 0.0012 0.0045 0.010 Pass
1.055 0.0000 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.552 -0.0007 0.0045 0.010 Pass

440 nm
0.722 0.0010 0.0045 0.010 Pass
1.033 -0.0006 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.506 -0.0024 0.0045 0.010 Pass

465 nm
0.672 0.0015 0.0045 0.010 Pass
0.963 -0.0015 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
546.1 nm 0.519 -0.0014 0.0045 0.010 Pass
0.692 0.0010 0.0045 0.010 Pass
0.992 -0.0012 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.554 -0.0010 0.0045 0.010 Pass

590 nm
0.718 0.0016 0.0045 0.010 Pass
1.030 0.0001 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.538 -0.0010 0.0045 0.010 Pass

635 nm
0.686 0.0002 0.0045 0.010 Pass
0.982 0.0002 0.0045 0.010 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity

uUsSUn BwUwn dna (SCIMET CO., LTD.)

1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Email: scimet2022@gmail.com, Tel: 095 552 4939 FC07-03: 30 MAY 2023
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R tuou: KSMT2300233

dfiaedavfia: SPECTROPHOTOMETER qu: 723C mneruA3a: 2C41301043

masIaday (5u) f7IFaY (K9)

24 Jul 2023 SEnTaTALEA 24 Jul 2023 VUG
Und | Lidnd Und | Nidné

0 1. anusuysaiadag 0

O 2. enuavaa (dasladating, melu-uaniadas) O

0 3. & fla — ila wwias (On-Off Swicth) 0

O 4. 1una (Keypad) a

O 5.  wihaa (Display, Screen Contrast) O O

O O 6. dhvywdanauenadu (Wavelength Control) O O -

0 0 7. anuamadu (Wavelength Check) 0 0 .

O O 8. wnasnflauas (UV < 3,000 hour) O O -

0 9. unavAfiauda (Visible < 5,000 hour) O

O 10. das¥anaradatina (Carousel Module) O

Windu/dauuzin ;

Mr. Dumrong Boonsopon

Service Engineer

USYh pasuiun 3G (SCIMET CO., LTD.)

1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260

Email: scimet2022@gmail.com, Tel. 095-552-4939 F107-01: 08 MAR 2023
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Equipment Description
Equipment Model
Equipment Serial No.

1.D. No. or Control No.
Manufacturer

Customer Name

Customer Address

Total pages of certificate
Instrument Receiving Date
Receiving No.

Environmental Conditions

Calibration Place

Calibration Procedure No.

Calibration Certificate

O, N

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate No.T/0 660073
Date of issue : 16-Mar-2023

Incubator

SMART i250-DS

0408-0315-0025

Entech Industrial Solution Co.,Ltd.

Mine Engineering Consultant Co., Ltd.

2/114, 2/115 ISP City Rangsit Klong 1 Prachathipat, Thanyaburi, Prathumthani 12130
2 pages

15-Mar-2023

0-230083

All of the measurement were carried out in the working area

Temperature :  (25%£15) °C

Humidity (55+30) %RH

Voltage 1 (220 £22) VAC

(Laboratory department) 2/114, 2/115 JSP City Rangsit Klong 1 Prachathipat,

Thanyaburi, Prathumthani 12130

This instrument was calibrated by comparison of reference radiation source standard

according to calibration work instration no WI-CL-18-C

The calibration certificate expended uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k, which for a normal distribution corresponds to a coverage probability of approximately 95%

The standard uncertainty of measurement has been determined in accordance with M 3003
The expression uncertainty and confidence in measurement.

This certificate is applied only to item under test environmental condition.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal are not valid and The results relate only to the items testedy/calibrated.

This calibration certificate documents are traceability to national standards, which realize the unit of measurement
according to the International system of units (SI).

Date of Calibration

15-Mar-2023

Mr. Kittipong Kaewsai Ms. Nongluck Wongsettee

Calibration Engineer Technical Manager

FM-CL-33-C Rev.4 Page 1 of 2 Issued Date 01/02/59

Entech Industrial Solution Co,Ltd.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID: 0105536035591 www.entech.co.th




NSC-TISI-TIS 17025
CALIBRATION 0157

ENTECIH Calibration Certificate

Where

Begin

Certificate No. : T/0 660073
The Reference Standard Instrument :-

Instrument Model Serial No. Cert No. Due date
1) Data logger with RTD Probe Agilent 34972A MY60008352 PSL-T 0524-3/65 4-Apr-2023
Measured room conditions
Temperature : Minimum: 238 °¢ Maximum:  25.3 °C
Humidity : Minimum:  53.4 %RH  Maximum: 60.5 9%RH
Voltage : Minimum:  220.1 VAC Maximum:  223.4 VAC
Fresh Air Setting: off
g . 1
Sensor Position : 'y 4
3 Working Space of chamber :
]
1 ' 3 (Inside Dimensions) W x D x H : 500 mm x 480 mm x 1100 mm
1
i Sensor Installation Details :
1
! 9 - Sensor Number 1 to 8 installed approximately 50 mm
1
H ! From each wall.
D,,!-G- --------- --8- - Sensor Number 9 installed approximately geometric
/5’, 7 of the chamber.
W
Results : The measurement results of the calibration were reported in the table below.
(*) Without adjustment () After adjustment
UucC* UucC* Temperature Reading oF Standard Sensor
Setting | Reading Sensor Position
(°C) (°C) 1 2 3 4 5 6 7 8 9
20.0 20.0 20.27 |1 20.38 | 20.24 | 20.29 | 20.35 | 20.27 | 20.01 | 20.18 | 20.01
UucC* UUC* |Temperature| Temperature | Overall Uncertainty Coverage
Setting | Reading| Uniformity Stability Variation of Measurement Factor
(°C) | (°C) °0) (£°0 (&O) (£°0 K
20.0 20.0 0.40 0.34 0.93 0.54 2

UUC* = Unit Under Calibration
Remark :- - Temperature reading of Standard Sensors shown in the table were taken from the average of Standard reading
at each position.
- Temperature Uniformity was calculated from the difference between the maximum and minimum of actual
temperature reading from all reference sensors at the same time.
- Temperature Stability was calculated from the maximum stability of nine positions, and formula of Stability is
[ ( Maximum Temperature Value - Minimum Temperature Value ) /2 ]
- Overall Variation was calculated from the difference between the maximum and minimum measured temperature

throughout observation time.

End of Report

FM-CL-33-C Rev.4 Page 2 of 2 Issued Date 01/02/59

Entech Industrial Solution Co.Ltd.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th

Tax ID : 0105536035591  www.entech.co.th




LANFHITHUY 5

o\ QU

WUIFUYINVUNLLUYUNBIUHUANITIATIENLDN YL



NsUlSUYRAIMNTTY
aUUNTEIINT b wYIsangln
ATV NUNHT @000

i 9 omeo(e)/ bEe b

") qnmﬁuﬁ' W&oE

[
@ = = L3

Fee seenguiledefuiunzidewiesufiinsiiessiionyuy

Sou Assunisaaanis usew lud 1Budidese raudauaun 910n

u

$198 . Aetunsdowreny/asuwatyrains uaswileasuaiivwenionjliinsinneiienyy

ATUN el SUIAN béoe
o, ylsdausov ludl Buddless roudausuyt 9998 91 MEC beo-be a9iui eel 51PN bdo

deidundae wenasuuuienilidesudentyiunsifeuiesufiimsiinsevieny
U3 land 1Budiflede meudaunust $1in $ruau o wiu
Aunilsdefiseis @ uay b UTEW lutl Budideis neudauaudt S1ia varoeny
fsdefutunsiouripsu fufinsiinneviensy wmalow 1eca anuiinaar b/eed, b/aod
Trsans wieadt 85 39 AaDs @ T85aER-UATLIEN /e AuAUTzvETng Sunesyys Twnin
Unusnil sensulssnugnavngsy it

nsulssugransIRasanud Wi Tl Budideds aoudaunuyt $1in deeny
mfdefuunaloutensfiRmsieneiienty lnsilasdusenaudsdl
n. §AIuAuguaresUfuAnTinTe
®) WBRnANA g Uaasuwm
©) WaIUsale quyns
9. Wmihitlszsniesu foansiinses

NEUURIN I-ocn-A-cooe
VL UYUERIN -on-A-oool

®) WNEANDIOUIA LF03UaUY
o) WeENNAITIU 39nashu
&) WNEAMFUTNIUA WYY
&) UNaMUSUANG ysInd
&) WEDITITA VDIYIIUN

b) WgsUNGR BNSEUNUS

o) WEIBlgIUY wiAdes
&) WA MuUseau
) wnamiung dag

®0) UNLFUNT ADUBTLNT

neifauanf 1oga-9-00os
nefouanil 1-oca-9-cookl
neifawau? 1oca-9-ooom
nzfouani 21eea-9-oooa
nzifouand 2-omm-9-oood
nzifouand 1-ocm-1-ooob
vzidouanil 1oca-9-ocoow
nefauaud 1ogn-9-0oow
vzidouanil 1oca-9-coow

NLUgUEIN -bean-1-coeo

&;}een Industry
e




o) Weina a3

@) UINAIVATYT NN

@) UNAIBAYYT ldUZIUA
o) UNEANITeN S5l

A, Yautigalsuaienlasutunziteulmimsgiluinds anudddsnme

e UeUBUN -ocn-1-coae

e l8UavN 1-ocn-1-coeld

VgL I-om-I-coem
P o

NLULUBIN -on-9-00eE

wileatuilaznunengluiuf e 1NTIAN béo mnUsrasAazAeagniisde
iU‘llUVl“LUEJ‘uMENUQUﬁﬂ'ﬁ'JLﬂ'i”l“‘mﬂﬂ'ﬂu “Lwﬂuﬂwamamawmmaﬂmsﬂiunavm‘uama

ﬂsuisqmuama'mmsuma’lu o U ﬂEIN'J‘L!ENE]'IEJ‘ZJBQ‘WU\‘la?JiU‘Uu'Vlvi,UEm‘WENUQUG]ﬂﬂ‘i’)Lﬂi"l”ﬂL’e’Jﬂ‘UU%ﬁ
ﬂT‘U@W@@’]EIﬂﬁﬂﬁ???ﬁ@iUlﬂﬂﬂiMIix‘NWu‘éJG]ﬁ'l'ﬁﬂiill yiadl E‘I’ilﬂ'iﬂﬂuﬂW‘USN’TU‘iﬁ‘;UUBLaﬂﬂ?ﬂUﬂEﬂﬂﬂ

MU’IL']UI%Wﬂﬁﬂlﬁd\?’iuﬁlﬁﬁqﬁﬂiiﬂi #74 QR Code ‘VI']EE‘WU\‘E&E}QUUU

SuSouaniielusansu

YDWARIANTUDD

(edumr nrzelund)
fnneminediduuazifoufuunilsen
Ufjiiremaunveiufinsulisugasmniy

navilukaviussLatiulsaay

HufverusEUUBENVIaTng

NAUINATEILIT NI eIaaauLaTwwasnileuia s fURMS

5. o lbemo bmel A8 beon-&
5815 0 bemo bmel 78 bese
lUswalgdidnnseiind saraban@diw.mail.go.th

Green Indusiry
Gg NENIR0INAIE “ﬁﬂﬂ’lﬁﬂ‘?‘iﬂﬂﬁ'ﬁﬂﬂ ﬁ‘?dﬂﬁ?ﬂﬂﬁﬁ%‘l%’i ‘muﬂuwwm @mmwﬂﬁnﬁmm” -3

=]

?ﬂ- :.



ot o 1 5 = alay =
nssuuunenisdesudeaigiunafeuiesufiinsimseiienu
Uiem land Budiileds aoudaunust 1in wnzifeu 1ece
i o v ¢
7 an omeo(a)/ bealb AUy @ NUMAWUT Wweoe

1 a M v & °
‘UﬂU“U"lfJa'ﬁilaWHmﬂiu‘UUﬂzLﬁﬂuaﬂqﬂﬂiuiﬁﬁﬁquqmﬁqﬂﬂiﬁu A1UIU wo FI8NTT

Ude 7U2U 20 528015

A19UN dsuaiy BUATIEH
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
& Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (I1I) Digestion, Inductively Coupled Plasma Method;

Colorimetric Method; Calculation Method

7 Chromium (V1) Colorimetric Method
8 Copper Digestion, Inductively Coupled Plasma Method
9 Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
11 Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel Digestion, Inductively Coupled Plasma Method
13 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
¥4 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

14 =
L@NH1T1989

APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017.
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fdudl dnsuany Whasin
1 Cyanide Distillation, Colorimetric Method!!
2 Formaldehyde Distillation, Colorimetric Method?
3 Phenols 1) Distillation, Chloroform Extraction Method™

2) Distillation, Direct Photometric Method™

¥
U1 ldfy 37uau 18 578015

Sl dnsuany BhaTEn

1 Antimony Digestion, Inductively Coupled PLasmalMethodm

2 Arsenic Digestion, Inductively Coupled Plasma Method™

3 Barium Digestion, Inductively Coupled Plasma Method™

4 Beryllium Digestion, Inductively Coupled Plasma Method™

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method™

7 Chromium (Ilf) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®

8 Chromium (V1) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™!

10 Lead Digestion, Inductively Coupled Plasma Method™

il Manganese Digestion, Inductively Coupled Plasma Method™

12 Nickel Digestion, Inductively Coupled Plasma Method™

13 Phenols 1) Distillation, Chloroform Extraction Method®
2) Distillation, Direct Photometric Method™

14 | pH Electrometric Method"!

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method™

17 | Vanadium Digestion, Inductively Coupled Plasma Method!™

18 | Zinc Digestion, Inductively Coupled Plasma Method™

E‘azlﬁgﬁ...
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1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**™

2) Digestion, Inductively Coupled Plasma Method®”
2 Arsenic _ 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t*"

2) Digestion, Inductively Coupled Plasma Method™”!
3 Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™®*7]

2) Digestion, Inductively Coupled Plasma Method®”
4 Beryllium - 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"!

2) Digestion, Inductively Coupled Plasma Method®”!
5 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t47]

2) Digestion, Inductively Coupled Plasma Method!®”
6 Chromium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t*"]

2) Digestion, Inductively Coupled Plasma Method!"4
il Chromium (lll) 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method™47:8!

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®6.7l

8 Chromium (V1) Alkaline Digestion; Colorimetric Method®®!

9 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t*7]

2) Digestion, Inductively Coupled Plasma Method®"
10 Copper 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4"]

2) Digestion, Inductively Coupled Plasma Method® "

11 Lead...




fdudl drsuaiy WasIN
11 Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!™*"]
2) Digestion, Inductively Coupled Plasma Method™"
12 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*"
2) Digestion, Inductively Coupled Plasma Method®"
13 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
' Plasma Method!"*"!
2) Digestion, Inductively Coupled Plasma Method®"
14 | pH Electrometric Method®
15 Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"]
2) Digestion, Inductively Coupled Plasma Method®™"
16 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*"
2) Digestion, Inductively Coupled Plasma Method®"
17 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*"] '
2) Digestion, Inductively Coupled Plasma Method®"
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"*"]
2) Digestion, Inductively Coupled Plasma Method®"!
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*"
2) Digestion, Inductively Coupled Plasma Method™"
fiu 97u2u 15 578013
fdudl Asuay FWhasen
1 Antimony Digestion, Inductively Coupled Plasma Method®™"
2 Arsenic Digestion, Inductively Coupled Plasma Method®"
3 Barium Digestion, Inductively Coupled Plasma Method®"!
4 Beryllium Digestion, Inductively Coupled Plasma Method®"

5 Cadmium...




Digestion, Inductively Coupled Plasma Method®™"
Digestion, Inductively Coupled Plasma Method®”

Alkaline Digestion, Colorimetric Method; Calculation

Digestion, Inductively Coupled Plasma Method®"
Digestion, Inductively Coupled Plasma Method®?
Digestion, Inductively Coupled Plasma Method™”
Digestion, Inductively Coupled Plasma Method®”
Digestion, Inductively Coupled Plasma Method®"
Digestion, Inductively Coupled Plasma Method®”
Digestion, Inductively Coupled Plasma Method® "

feudi drsuaie WA
5 Cadmium
6 Chromium
7 Chromium (lll) Digestion, Inductively Coupled Plasma Method;
Method[5,6,7,8]
8 Chromium (V1) Alkaline Digestion, Colorimetric Method/®!
9 Lead
10 Manganese
11 Nickel
12 Selenium
13 Silver
14 Vanadium
15 Zinc
1na158198¢

1. N3ENITIQAAIMNTIU. USTNIANSENTNGAAIMNTIY, W.A. 2548. 1589 N15IRAfnavie

Fagnlildud. srvRaanyiunen. 25 unsiaw 2549, laudi 123 aeuiity 114,

2. dnanirmnssuanndouuisussinalve. gliediasiziinde. fuiaieh 4. ngunwe:

1SOULAINITRNN, 2547.
3. APHA, AWWA, WEF. Sta;wdard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SW-846, 1997.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 3050B, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

8. United States...




-&-

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.\ .
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Form NSC/TISI 2

Tufuseaaedl  22-LBO164
e Lt

Tususasszuuy

(Certificate of Accreditation)

91A81U1INNAMNTUNTEINIVUYLANTNINTFTIUURIVIR W.6. e

(By Virtue of National Standardization Act B.E. 2551 (2008))

1AYIENMTAINUNINTFIUNAA UNAFEN T

(Secretary-General, Thai Industrial Standards Institute)

L2 v
aanlususasatuilly
(Issues this certificate to)
veaUuinismaaeuuiev luu 1Buiillese roudaunun d1in
(Testing laboratory, Mine Engineering Consultant Co.,Ltd)

&y o
GRRHTGRT
(Address)

b/eec, b/eed TOUTIAN-UATUIYN mc/e DUUSTIAA-UATUIYN drualseaSing

o as o o o -l
DUNDOYYT WIAUNNGIU
(27114, 2/115 Soi Rangsit-Nakorn-Nayok 34/1, Rangsit-Nakom-Nayok Road, Prachathipat, Thanyaburi, Pathumthani)

TAsUN195UTBIAUEINTE

(Certificate of competence)

=
AMUNINTFIULAUY UDN. esolbd - bdoe
(Standard No. TIS 17025-2561 (2018) (IS0/IEC 17025: 2017)

vafimuaIlUNmsANETIves nesufuRinmadsunazvejiRnsaeuiiioy

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

AUYRUNITIUTEN  VIAFDU oblom
(Accreditation No. Testing 0623)

lngiisgavdunavuazveuvieiilaluiuses uandlalu QR CODE uay www.tisi.go.th

(Details of the scheme and scope of the certificate are shown in QR CODE and www.tisi.go.th)

20N 1 U b WOUAIAU WA. b
(Issue date : 2 May B.E. 2565 (2022))

(Wiganili SUEUUN)
- C) a oW ¢
sesavdmsdiinauasgrusiaiusigaamn sy
UfjUAsnsunuy

wyBnisdninaanasgukaasiuTigaa1
o\ Y
N AN 7

NILNTNGNAMNTIN EninuaNnsgIUNGniuNgnaIMnNTsY R
/,

(Ministry of Industry Thailand, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

Tususaaaai 22-LB0164
(Certification No. 22-LB0164)

THAILAND

YovieaUfumRng V3o T 1Budillee peudausuv 411n
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
RUNYLAVATSUTOIN Neavyu 0623
(Accreditation No.) (Testing 0623)
atun 03 PoNIAIUATUN 21 FIvAN W.A. 2566 DYTUN 17 waun1au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunwiesufuiinig M a3 Owenaoun  Otesna Ondoudn Ovaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1UN1SNAEBY F1YANTNAFDU Wnedeu
(Field of Testing) (Parameter) (Test Method)
ANVALINADL
(Environment field)
1 115,] - Heavy Metals - Standard Methods for the
(Water) e Cadmium (Cd) Examination of Water and

0.01 mg/L to 5 mg/L
e Chromium (Cr)

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

0.10 mg/L to 5 mg/L
e Iron (Fe)

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

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

0.10 mg/L to 5 mg/L
e Nickel (Ni)

0.01 mg/L to 5 mg/L
e Zinc (Zn)

0.10 mg/L to 5 mg/L

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

NIENTNANAMNTINATNNUNINTFIUNEAS TTRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)

Wil 1/6
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auunl 03

(Issue No.) (Valid from)

(Scope of Accreditation for Testing)

Tususoaavii 22-LB0164

(Certification No. 22-LB0164)

DONLVIAILAIUN 21 FINAU W.A. 2566

(21 August B.E.2566 (2023))

THAILAND

DYTUN 17 waun1au w.A. 2571
(Until) (17 May B.E.2571 (2028))

anunwiesuuiinig M a1as Owenaaun  Otaesna Ondoun Ovaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1IN1SNAEDY UNTNAEDU Wngeu
(Field of Testing) (Parameter) (Test Method)
andndou
(Environment field)
1. 11 (si0) - Total Suspended Solids - Standard Methods for the

(Water) (Count.)

5.0 mg/L to 2 000 mg/L

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

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

- Total Hardness
1 mg/L to 2 000 mg/L
(Expressed as CaCOs)

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

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

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

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2340 C

NIENTNANAMNTINATNNUNINTFIUNEAS TTRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

Tususaaaai 22-LB0164
(Certification No. 22-LB0164)

THAILAND

atun 03 PoNIWAIUATUN 21 FIAN W.A. 2566 DYTUN 17 waun1au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunwiesuuiinig M a1as Owenaaun  Otaesna Ondoun Ovaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
ANININAFABY FIUNTNAEDY Wneaey
(Field of Testing) (Parameter) (Test Method)

ANNEINADY
(Environment field)

2. Udy - Heavy Metals
(Wastewater) e Cadmium (Cd)

0.01 mg/L to 10 mg/L
e Chromium (Cr)

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

0.10 mg/L to 10 mg/L
e Lead (Pb)

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

0.10 mg/L to 10 mg/L
e Nickel (Ni)

0.01 mg/L to 10 mg/L
e Zinc (Zn)

0.10 mg/L to 10 mg/L

- Chemical Oxygen Demand (COD)
40 meg/L to 4 000 me/L

- Standard Methods for the
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 5220 C

NIENTNANAMNTINATNNUNINTFIUNEAS TTRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

Tususaaaai 22-LB0164
(Certification No. 22-LB0164)

sgazideasvkarvaudgluiusasiasufiing

THAILAND

atun 03 PoNIWAIUATUN 21 FIAN W.A. 2566 DYTUN 17 waun1au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunwiesuuiinig M a1as Owenaaun  Otaesna Ondoun Ovaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A10ININAFDY FIENTVINEDY Wneaey

(Field of Testing)

(Parameter)

(Test Method)

ANNEINADY
(Environment field)

2. ULde (A1)

(Wastewater) (Count.)

3. 11 waytLdy
(Water and Wastewater)

- Total Suspended Solids
5.0 mg/L to 10 000 mg/L

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

- pH
2.0 to 10.0

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

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

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

NIENTNANAMNTINATNNUNINTFIUNEAS TTRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

Tususeaaait 22-LB0164 THAILAND
(Certification No. 22-L.B0164)
atun 03 PoNIWAIUATUN 21 FIAN W.A. 2566 DYTUN 17 waun1au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunwiesuuiinig M a1as Owenaaun  Otaesna Ondoun Ovaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U1N1INAFEDU F1YNIINAAU "3%1/1%811
(Field of Testing) (Parameter) (Test Method)
AN DN
(Environment field)
3. 11 wazildy (sin) - Biochemical Oxygen Demand - Standard Methods for the
(Water and Wastewater) (Count.) (BOD) Examination of Water and
2 mg/L to 10 0000 mg/L Wastewater, APHA, AWWA,

WEF, 23" edition, 2017,
part 5210 B and part 4500-O C
- Chromium Hexavalent (Cr®*) - Standard Methods for the
0.10 mg/L to 100 meg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3500-Cr B
- Sulfate (S04%) - Standard Methods for the
5 mg/L to 4 000 mg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 4500- SO4” E

NIENTNANAMNTINATNNUNINTFIUNEAS TTRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Issue No.) (Valid from)

(Scope of Accreditation for Testing)

Tususaaaai 22-LB0164
(Certification No. 22-LB0164)

auunl 03 DONLVIAILAIUN 21 FINAU W.A. 2566
(21 August B.E.2566 (2023))

THAILAND

DYTUN 17 waun1au w.A. 2571
(Until) (17 May B.E.2571 (2028))

anunwiesuuiinig M a1as Owenaaun  Otaesna Ondoun Ovaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UNN1TINAEDU FYNTINAFADU "3%1/1%811
(Field of Testing) (Parameter) (Test Method)
ANVNEILINR DU
(Environment field)
4. fiu - Heavy Metals - MEC-WI-43 based on
(Soils)

e Chromium (Cr)
10 mg/kg sample to
100 mg/kg sample
e Copper (Cu)
10 mg/kg sample to
100 mg/kg sample
e Nickel (Ni)
10 mg/kg sample to
100 mg/kg sample
e Zinc (Zn)
10 mg/kg sample to
100 mg/kg sample

US EPA Method 3050 B
Revision 2: 1996 and
US EPA Method 6010 D
Revision 5: 2018

NIENTNANAMNTINATNNUNINTFIUNEAS TTRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)
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