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Analyzer Performance Test

Calibrated Date: 14 March 2022
Instruments Information

Calibrate By : Mr. Pasagorn Samol

Analyzer Type: CH4-NMHC-THC Analyzer Manufacturer HORIBA
Model: APHA-360CE S/N: 12120000041
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Mrteane 180 PPM
SIN: 705 Propane 181 PPM
ZERO AIR Genearator APl Model 701 Cylinder AAL5888
SIN: 1924 Expire Date: 24 May, 2022
Environment: Temperature_ 25 °C Humidity:_ 51 _%RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NH4 0.1 0.0 0.1 17.9 18.0 -0.6
NMHC 0.1 0.0 0.1 17.9 18.0 -0.6
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NH4 0.0 0.0 0.0 18.0 18.0 0.0
NMHC 0.0 0.0 0.0 18.0 18.0 0.0
Single Point Calibration Chart
20 4 17.9
o 18 18.0
E 16 /.
g 1
hel
3 12
14 ——— After
5 10
g 8 ---m--- Before
[0
£ 6
4
2 101
0
0.0%-0 18.0
THC Reference Value (ppb)




CALIBRATION LABORATORY CO.LTD. o8&

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

artas

ANSI Natlonal Acereditation Board
ACCREDITED

)

ot

)1

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com A R ———
il | \\\\‘ CALIBRATION AND
c I_c i DIMENSIONAL MEASUREMENT

ACDM-2814
Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE A ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LABO02]
CLID. NO. : 362101622
JOB CONTROL NO. : 230712075999

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 : 31 July 2023

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

Calibrated By : Chonvit Thongnat

Calibration Engineer

[ALTRRATION LABORATORY L0 1TR

Approved By : Mongkol Yotsoontorn

Authorized Signatory
31 July 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. Q23075999

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

@clecalibration
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ANSI Natlonal Acereditation Board

CALIBRATION LABORATORY CO.LTD. o8&

M o

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

%

2~ —~5 ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com IS
“ul | e CALIBRATION AND
c I_c i DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S

SERIAL NO. : 1123163290[MEC-LABO02]
LOCATION SITE 2 LABORATORY

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 25 °C to 26 °C Relative Humidity : 48 % to 50 %

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-0120-21, Due Date 17 December 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. Q23075999

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

@clecalibration



CALIBRATION LABORATORY CO.LTD. o8& AhiAB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 M AN NAHo! Acrediiatihn St
S

DN ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com % SN
c I_c “or Inl l‘\‘\\\ DlMENCsAllla_rI«EnTE?rS?J’;gMENT
Accredited ACON-2N1S
ISO/IEC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment
CALIBRATION DATA
1. Error of indications [ Before Adjustment ]
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) T (mg)
10.0000 10.0000 9.9999 -0.0001 - -
20.0000 20.0000 19.9997 -0.0003 - -
50.0000 50.0000 49.9993 -0.0007 - -
100.0000 100.0000 99.9989 -0.0011 3 -
200.0000 199.9997 199.9982 -0.0015 - -

2. Error of indications [ After Adjustment |

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor &
(g) (g) (g) Balance ( g) T (mg)
Unload 0.0000 0.0000 0.0000 0.03 2,28
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 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 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 149.9999 149.9999 0.0000 0.24 2,00
200.0000 199.9997 199.9997 0.0000 0.24 2,00

3. Repeatability of indications

Nominal Test Value (g ) Standard Deviation of Reading (g )

200.0000 0.00004

Certificate No. Q23075999
F3-011-04/01-12 page 3 of 4

@clecalibration
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CALIBRATION LABORATORY CO.,LTD.

7,
\\\..__-—-;_///3: - ANAD
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ;JH/_E____\ME&: %M
Tel. 02-578-0353-4 Fax; 02-578-2672 W cakiaboratory.com  E-maltsale@cabiaboraonycom %7/~
TR CALIBRATION AND
| I—C i DIMENSIONAL MEASUREMENT
Accredited OM-2814

ISO/IEC 17025

CALIBRATION DATA

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

3 1
L] :

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 50.0000 50.0000 50.0000 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.

### End of Certificate ###

Certificate No. Q23075999
page 4 of 4

F3-011-04/01-12

@clecalibration



: RECALIBRATION

I I S c H \ _ DUE DATE:
’ ‘ } December 5, 2023

Environmental

Calibration Certification Information
Cal. Date: December5, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 751.1 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 Z 1 1.4280 3.2 2.00

2 3 4 1 1.0110 6.4 4.00

3 5 6 1 0.9000 7.9 5.00

4 7 8 1 0.8570 8.8 5.50

5 9 10 1 0.7080 12.8 8.00

Data Tabulation

Vstd Qstd \/ i (?'Z—i.r)(l?%) Qa y AH( Ta/ Pa)

(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9974 0.6985 1.4154 0.9957 0.6973 0.8848
0.9932 0.9824 2.0017 0.9915 0.9807 1.2513
0.9912 1.1013 2.2380 0.9895 1.0994 1.3990
0.9900 1.1552 2.3472 0.9883 12532 1.4673
0.9846 1.3907 2.8308 0.9830 1.3884 1.7696
= 2.04196 = 1.27864
QSTD b= -0.00930 QA b= -0.00581
r= 0.99998 r= 0.99998
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= 1/m(( ‘/AH(-;;:-E-—)( 715.:"' ))-b) Qa= 1/m(< AH(Ta/Pa))-b)

Standard Conditions
Tstd: 298.15 ok 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
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept ! !
m: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue . TOLL FREE: (877)263-7610

Village of Cleves, OH 45002 \ FAX: (513)467-9009



Yy METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

x
CLt Certificate of Calibration

Certificate Number . SPR23010174-3 Page : 1 of 4

Customer - MINE ENGINEERING CONSULTANT COMPANY LIMITED

2/114,2/115 JSP City Rangsitklong 1 Soi Rangsit-Nakornnayok 34/1,
Prachathipat, Thanyaburi, Pathumthani 12130 Thailand

Equipment Name . Vibration Monitors
Manufacturer © Instantel

Modei o N/A

Serial Number © UM14538

ID. Number : VM-NO-8

Environmental Conditions

Ambient Temperature riggeerh. aep Received Date v 13daEn 2023
Relative Humidity i 50% t15% Calibration Date : 17 Jan 2023
Location of Calibration : In-Lab Recommend Due Date : 17 Jan 2024
Calibration Procedure . In-House Method Date of Issue © 18 Jan 2023

Method of Calibration

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

requirement of ISO/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 shall not be

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

Calibrated by : Mr.Munin Khumpum Approved by

Calibration Officer ( Mr.Worapong Sinthusepa )

Authorized Signatory

SP-FM-04-15 rev.0



é’y METROLOGY SYSTEM ( THAILAND ) CO.LTD.

@@
Sk Calibration Report

Certificate Number : SPR23010174-3 Page : 2 of 4

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
ICP Accelerometer 353804 LW231796 45341 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



Y, METROLOGY SYSTEM ( THAILAND ) CO.LTD.

Result of Calibration

Certificate No. : SPR23010174-3 Page : 3 of 4

Results of Calibration : (*) Without ( ) After Adjustment

Geophone P/N 721A3301 Functional Performance Test

Function STD Reading UUC. Reading Error Unc:::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 5.008 4.992 -0.011 0.058
200.0 5.005 4.990 =0.015 0.058
500.0 5.007 4.991 -0.018 0.058

SP-FM-04-15 REV.0



Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR23010174-3 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 1.502 1.480 -0.012 0.017
160.0 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 9.997 9.970 -0.027 012

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.0
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MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 Insomsioloaill 87 SoaRAaoY 1
BO&SOAN-uUASUIEN 34/1 swausinsUnel

SuNosUS dondnunusit 12130
InsAwr : 02-0642253, 02-06844754
Insans : 02-0642253 vio 102

Analyzer

Performance Report

Instrument of Status

Name CO, SO,,NO, Analyzer Brand Thermo
No. CO No. 1/ SO, No. 1/ NO, No. 1 Model 48 /43 C/92 C
Date of Calibration 16 July 2023 Serial No, CO-57041-31112
Dilutor Name Tanabyte 300 50,-0335003718
Generator Air APl MODEL 701 NO,-032620000000883
Standard Gas Details
Component Concentration (ppm) Cylinder No. Expired Date

Carbon Monoxide (CO) 80.0 D881150 8-Aug-24

Nitrogen Dioxide (NO,) 30.0 D636207 26-Jun-24

Nitric Oxide (NO) 30.0 SGS10068 13-Jun-24

Sulfur Dioxide (SO,) 50.0 D636156 25-Jul-23

Calibration Status
Before Calibrate Result
Reference Gas Gas Analyzer Reading Difference
Component Unit Zero Span Zero Span Zero Span Criteria
Value % Value %
co ppm 0.00 80.00 1.00 81.00 -1.00 -1.25 -1.00 -1.25  |£5.0%0f STD
NO, ppm 0.00 30.00 0.50 3111 -0.50 -1.67 -1.11 -3.70  |£2.5%0f STD
NO ppm 0.00 30.00 1.50 31.06 -1.50 -5.00 -1.06 -3.53  |+2.5%0f STD
SO, ppm 0.00 50.00 1.50 52.12 -1.50 -3.00 -2.12 -4.24 | +2.5%o0f STD
After Calibrate Result
Reference Gas Gas Analyzer Reading Difference
Component Unit Zero Span Zero Span Zero Span Criteria
Value % Value %

Cco ppm 0.00 80.00 0.50 80.42 -0.50 -0.63 -0.42 -0.53  [+£5.0%0f STD
NO, ppm 0.00 30.00 1.00 30.67 -1.00 -3.33 -0.67 -2.23  |+2.5%0f STD
NO ppm 0.00 30.00 0.50 29.73 -0.50 -1.67 0.27 0.90  |+2.5%o0f STD
SO, ppm 0.00 50.00 1.00 51.13 -1.00 -2.00 -1.13 -2.26  |+2.5%o0f STD

Calibrated by

Date

(Miss Waraphorn Tuampratom)

IR

(Miss Chonnikan Nambubpha)

1b |3 1bb
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MINE ENGINEERING CONSULTANT CO..LTD.

2/115 [psomsioioadl 57 Soannaoo 1
BouSvAN-UASLNEIN 34/1 Fuaus:sTmeE
SUNStYUS Iondnunusit 12130
InsAWri : 02-0642253, 02-0644754

Insais : 02-0642253 vio 102

Analyzer

Performance Report

Instrument of Status

Name CO, SO,NO, Analyzer Brand Thermo
No. CO No. 2/ SO, No. 2/ NO, No. 2 Model 48 C/43 C/42 C
Date of Calibration 16 July 2023 Serial No, CO-0531813056
Dilutor Name Tanabyte 300 50,-0335003707
Generator Air API MODEL 701 NO,-032620000000886
Standard Gas Details
Component Concentration (ppm) Cylinder No. Expired Date

Carbon Monoxide (CO) 80.0 DB81150 8-Aug-24

Nitrogen Dioxide (NO,) 30.0 D636207 26-Jun-24

Nitric Oxide (NO) 30.0 SGS10068 13-Jun-24

Sulfur Dioxide (SO,) 50.0 D636156 25-Jul-23

) Calibration Status
Before Calibrate Result
Reference Gas Gas Analyzer Reading Difference
Component Unit Zero Span Zero Span Zero Span Criteria
Value % Value %
Cco ppm 0.00 80.00 0.50 82.34 -0.50 -0.63 -2.34 -2.93  |£5.0%0f STD
NO, ppm 0.00 30.00 1.00 3145 -1.00 -3.33 -1.45 -483  |+2.5%o0f STD
NO ppm 0.00 30.00 1.50 29.08 -1.50 -5.00 0.92 307  |+2.5%0f STD
SO, ppm 0.00 50.00 2.00 52.03 -2.00 -4.00 -2.03 -4.06  |£2.5%o0f STD
After Calibrate Result
Reference Gas Gas Analyzer Reading Difference
Component Unit Zero Span Zero Span Zero Span Criteria
Value % Value %

co ppm 0.00 80.00 0.50 80.67 -0.50 -0.63 -0.67 -0.84  |+5.0%o0f STD
NO, ppm 0.00 30.00 1.00 30.56 -1.00 -3.33 -0.56 -1.87  |+2.5%0f STD
NO ppm 0.00 30.00 1.50 30.19 -1.50 -5.00 -0.19 -0.63  |+2.5%o0f STD
S0, ppm 0.00 50.00 1.00 51.03 -1.00 -2.00 -1.03 -2.06  |+2.5%o0f STD

Calibrated by

(Miss Waraphorn Tuampratom)

Date

LR

(Miss Chonnikan Nambubpha)

%13 b
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Certificate of Calibration

Certificate Number © SPR22040301-2 Page : 1 of 3

Customer © MINE ENGINEERING CONSULTANT COMPANY LIMITED
2/114,2/115 JSP City Rangsitklong 1 Soi Rangsit-Nakornnayok 34/1,
Prachathipat, Thanyaburi, Pathumthani 12130 Thailand

Equipment Name © Sound Level Meler
Manufacturer O ACO

Model 16236

Serial Number . 222184

ID. Number - SLM-30

Environmental Conditions

Ambicnt Temperaturc ¥ 23°C'™ 3¢ Received Date L 26 Apr 2022
Relative Humidity L 50% L15 % Calibration Date . 28 Apr 2022
Location of Calibration : In-Lab Recommend Due Nate © 28 Apr2023
Calibration Procedure . SP-CPE-04-01 Date of Issue . 29 Apr 2022

Method of Calibration

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

requirement of ISO/IEC 1/025:201/ 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. | he result reported herein apply only to the calibration of the item described above as
received.Our decision rule Is to contact the customer it the item pass and fail calibration when the results
include lhe uncertainties and the customar must determine il the rosults meets their needs.

All calibrations are performed within manufacturc's specifications.The ealibration certificate shall not be

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

Calibrated by :  Mi.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Worapong Sinthuzopa )

Authorized Signatory

SP-FM-04-15 rev.0



Certificate Number

Calibration Report

1 SPR22040301-2

Reference Standards

\ \\Jl / i
-: ACCREDITED
% 'f":{\\ e e
Bealili™™ CALIBRATION AN
DIMENSIONAL MEASJREMENT
ACT - 2050
Page :2 of 3

 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Wy

Equipment Name

Model

Serial No.

Certificate No.

|

Due. Date

Sound Level Calibrator

SC-942

B014059

EEL.BP. 34/1264

22 Dec 2022

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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ANS! National Accredilation Board
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';’/’L_—‘?’x;“ ACCREDITED
Y ALY —— e
CALIBRATION AND

A - - "/‘”"'l"'\“\. DIMENSIONAL MEASUREMENT
& Result of Calibration
Certificate No.: SPR22040301-2 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.1 94.0 0.1 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit - dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 93.9 94.0 -0.1 0.0 0.15
114 113.7 113.8 -0.3 -0.2 0.15
Select 7 Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 93.9 94.0 -0.1 0.0 0.15
114 113.7 113.7 -0.3 -0.3 0.15
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 95%.

- End of Certificate —

SP-FM-04-15 REV.0
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1 Arsenic Digestion, Inductively Coupled Plasma Method

2 Barium Digestion, Inductively Coupled Plasma Method

5 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method

a4 Cadmium Digestion, Inductively Coupled Plasma Method

5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method

6 Chromium (Ill) Digestion, Inductively Coupled Plasma Method;

Colorimetric Method; Calculation Method

7 Chromium (V1) Colorimetric Method

8 Copper Digestion, Inductively Coupled Plasma Method
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

17 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

12NH1381489

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

2) Distillation, Direct Photometric Method™

w1 lddu 31uau 18 578013

fduil dsuany WBAATIZI

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™

6 Chromium Digestion, Inductively Coupled Plasma Method™

7 Chromium (Ill) Digestion, Induictively Coupled Plasma Method;
Colorimetric Method; Calculationt

8 Chromium (V1) Colorimetric Method®!

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method®

15l 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®!

ﬁlmﬁgg...



ﬁeﬂﬁgafmg"ﬂﬂﬂu‘lﬁ"a.t.é’g 3742Y 19 518015

sl

a

1

[

U

]
7

#15uaNY

ada ¢
ADIIATIEN

1

10

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Chromium (Il

Chromium (VI)
Cobalt

Copper

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method**™

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

2) Digestion, Inductively Coupled Plasma Method™"!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4"

2) Digestion, Inductively Coupled Plasma Method™"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*7

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

2) Digestion, Inductively Coupled Plasma Method!”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method47]

2) Digestion, Inductively Coupled Plasma Method!4
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!4 72!

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
MethodP678!

Alkaline Digestion, Colorimetric Method™®#!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*7!

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

2) Digestion, Inductively Coupled Plasma Method®"

11 Lead...
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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 Method7]
2) Digestion, Inductively Coupled Plasma Method®"
13 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*7]
2) Digestion, Inductively Coupled Plasma Method™"
14 |[pH Electrometric Method!*!%!
15 SeLeniurh . 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*7]
2) Digestion, Inductively Coupled Plasma Method®™"!
16 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*7
2) Digestion, Inductively Coupled Plasma Method®"
17 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method#7] ;
2) Digestion, Inductively Coupled Plasma Method®"
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*7]
2) Digestion, Inductively Coupled Plasma Method®"
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™"
2) Digestion, Inductively Coupled Plasma Method®"
fiu 37w 15 518M13
A drsuaie WAz
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...




AU dsuaiy WAz

5 Cadmium Digestion, Inductively Coupled Plasma Method™”

6 Chromium Digestion, Inductivety Coupled Plasma Method®”

7 Chromium (Ill) Digestion, Inductively Coupled Plasma Method; )
Alkaline Digestion, Colorimetric Method; Calculation
Method[5,6,7,8]

8 Chromium (V1) Alkaline Digestion, Colorimetric Method!¢#!

9 Lead Digestion, Inductively Coupled Plasma Method®”

10 | Manganese Digestion, Inductively Coupled Plasma Method®”?

11 Nickel Digestion, Inductively Coupled Plasma Method®"!

12 | Selenium Digestion, Inductively Coupled Plasma Method®"

13 | Silver Digestion, Inductively Coupled Plasma Method®”"

14 | Vanadium Digestion, Inductively Coupled Plasma Method®”?

15 | Zinc Digestion, Inductively Coupled Plasma Mathod® !

1@nasEde

1. NTENTNYAAMNTIU. UTzNIANIZNTNYAAINNTIN, W.A. 2548. 309 ﬂﬁﬁﬁfﬂ?{lmﬁgaﬁﬂ
Faqiilaildudn snvRaanyiunwn. 25 unsiau 2549, idufl 123 poufiy 114

2. anpurnssudandonuiwsemelng. dledinsiziinge. fuviaded 4. nyanma:
ISOULAINITALN, 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 30508, 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

Tuduseuaw?l  22-LBO164
(Certificate No.)

TususaesEUUY

(Certificate of Accreditation)

91Ard AN NAMNTUNTEIVUYURNTUIN TV WA, bédo
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(Scope of Accreditation for Testing)

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

YoreaUfumRng U3em Tl 1Budillede peudausud 411n
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
WUELAVAITTUTDIN Nadau 0623
(Accreditation No.) (Testing 0623)
atunl 03 poNIfuATUN 21 FIAN W.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Owenaaun  Ovasna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1U1NINAEDU FIYNTINAEDU Fvegau
(Field of Testing) (Parameter) (Test Method)
ANVALINADY
(Environment field)
1 ﬁq - 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

N3ENTNENAVNTTUAUNNUIIATI RGNS TTgRaIN T
(Ministry of Industry, Thai Industrial Standards Institute)
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auun 03

(Issue No.) (Valid from)

(Scope of Accreditation for Testing)

Tususoaavii 22-LB0164

(Certification No. 22-LB0164)

DONLVAILAIUN 21 FINAU W.A. 2566

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

DYTUN 17 wawn1Au w.A. 2571
(Unti) (17 May B.E.2571 (2028))

anunmviesufuiinig M a1is Ouwenaaun  Ovasna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UININAFOU 18NITNAEDY Wegeu
(Field of Testing) (Parameter) (Test Method)
AVNAINADY
(Environment field)
1. 41 (#19) - 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

N3ENTNENAVNTTUAUNNUIIATI RGNS TTgRaIN T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

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

sgazideaivLarvaudgluiusasiasufiing

atul 03 poNIfuATUN 21 FIAN W.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
an U NieaU usng Ouwenaaun  Ovasna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U1N1INEdU IYNIINNFEU Fvedau
(Field of Testing) (Parameter) (Test Method)
AAIINADY
(Environment field)
> Sz - Heavy Metals - Standard Methods for the
(Wastewater) e Cadmium (Cd) Examination of Water and

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 mg/L to 4 000 mg/L

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

N3ENTNENAVNTTUAUNNUIIATI RGNS TTgRaIN T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

TuSusesianii 22-LB0164 THAILAND
(Certification No. 22-LB0164)
atiufl 03 vonlvsusuil 21 Aonau el 2566 fefuil 17 nouniau w.e. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmviesufuiinig M a1is Ouenaouit  Odhasn Oindoud Ovianganiu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIRANPY 25141 IYN1INANADU Fovegau
(Field of Testing) (Parameter) (Test Method)
annAandey
(Environment field)
2. hude (#9) - Total Suspended Solids - Standard Methods for the
(Wastewater) (Count.) 5.0 mg/L to 10 000 mg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 D
- Total Dissolved Solids - Standard Methods for the
10 mg/L to 10 000 meg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 C
3. 1 wazide - pH - Standard Methods for the
(Water and Wastewater) 2.0 to 10.0 Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 4500-H" B___

N3ENTNENAVNTTUAUNNUIIATI RGNS TTgRaIN T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

TuSusesav®n 22-LB0164 THAILAND
(Certification No. 22-LB0164)
atul 03 poNIfuATUN 21 FIAN W.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmviesufuiinig M a1is Ouwenaaun  Ovasna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
g1UN1INedaU INYNIINAEDU SJ%‘VIG]?'B‘U
(Field of Testing) (Parameter) (Test Method)
ANUALINaDY
(Environment field)
3. U1 waziudy (sie) - 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 mg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3500-Cr B
- Sulfate (SO4%) - Standard Methods for the
5 mg/L to 4 000 meg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 4500- SO, E

N3ENTNENAVNTTUAUNNUIIATI RGNS TTgRaIN T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

Tususeaavin 22-LB0164 THALAND
(Certification No. 22-LB0164)
atul 03 poNIfuATUN 21 FIAN W.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmviesufuiinig M a1is Ouwenaaun  Ovasna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIRANPY 25141 YN1INANEDU FBvegau
(Field of Testing) (Parameter) (Test Method)
avdwIndou
(Environment field)
4. fiu - Heavy Metals - MEC-WI-43 based on
(Soits) e Chromium (Cr) US EPA Method 3050 B
10 mg/kg sample to Revision 2: 1996 and
100 mg/kg sample US EPA Method 6010 D
e Copper (Cu) Revision 5: 2018

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

N3ENTNENAVNTTUAUNNUIIATI RGNS TTgRaIN T
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 6/6
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