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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER 3 SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281[MEC-LABO1]
CLID. NO. : 362101621
JOB CONTROL NO. - 230712075998

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 : Chonvit Thongnat

Calibration Engineer

v

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. Q23075998

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

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL / TYPE : AZ214

SERIAL NO. : 28092281[MEC-LABO1]
LOCATION SITE g 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. Q23075998

F3-011-04/01-12 page 2 of 4 E
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A".'\..'1|.:-I"L-.

L5 Ml

- vt U

el B Ti'n e

CLC itk

Azcrodbied
THOJIEE LTI

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : () without adjustment ( X) adjustment

TAMFHLE

Pl PRSP FHT
ACTAAZRId

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 10.0004 +0.0004 - -
20.0000 20.0000 19.9998 -0.0002 - -
50.0000 50.0000 49.9993 -0.0007 o -
100.0000 100.0000 99.9989 -0.0011 . -
200.0000 199.9997 199.9984 -0.0013 - -
2. Error of indications [ After Adjustment ]
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g) t (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,32
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 4.9999 -0.0001 0.07 2,00
10.0000 10.0000 9.9999 -0.0001 0.08 2,00
50.0000 50.0000 49.9999 -0.0001 0.11 2,00
100.0000 100.0000 99.9998 -0.0002 0.18 2,00
150.0000 149.9999 149.9998 -0.0001 0.26 2,00
200.0000 199.9997 199.9996 -0.0001 0.33 2,00
3. Repeatability of indications

Nominal Test Value (g )

Standard Deviation of Reading ( g)

200.0000

0.00006

Certificate No. Q23075998

F3-011-04/01-12 page 3 of 4
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CALIBRATION DATA

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

S
<]

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 49.9999 49.9997 49.9999 50.0000 49.9997 0.0002

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. Q23075998
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER 3 METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LAB02]
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

Va

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
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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 E E
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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 ) + (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 = -
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 k&
(g) (g) (g) Balance (g ) + (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
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CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
i
[]
\ﬂs\
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
F3-011-04/01-12 page 4 of 4
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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

=

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
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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
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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 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 S 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
P, |
| .
Lk g !
/ i i .
i- B2 .; i
L 7
Y=
ol
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23076000
F3-011-04/01-12 page4 of 4
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE :  PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO6]
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

=

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
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REPORT OF CALIBRATION

FOR
NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE :  PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LAB06]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION : 25 July 2023
ENVIRONMENT CONDITIONS :
Temperature : 24°C to 25°C Relative Humidity : 48% to 52%

PROCEDURE USED :

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
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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 (SI) , 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
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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 ( °0) Correction ( °C) Uncertainty T ( °c )

100 25.00 25.0 0.00 0.13

Note. Probe @ 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
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Certificate No. T/0 650073
Date of [ssue @ 16-Mar-2023

Equlpemant Descrlption Trscr sty
Equipment Maodel SHART 25005
Equipmant Sarial No. D031 50025
L.D. Ho. or Cantrol Mo,
Manufacturer Eritesch Industnal Solution Co, L
Crrstommier Mame Mine Enginearing Consultant Co., Lid.
Customar Addiess 2FL14, 30115 ISP City Rargst Klong 1 Prachathipas, Thorystur, Prathemthan 12230
Total pages of cartificate 2 pacyes
Instrument Recaiving Date 15-Bar-2003
Receiving Mo, RLI00ES
Environmental Conditions Al of the messurement were Gned outin he working. area

Termparghure . (25 + 85 T

Humidity (55 £30) % RH

Yroltape s (X200 22 YNAC
Calibration Placa fLanocatony departrment) 30014, 20115 J5P Dby Rergst Blang 1 Frachathipat,

Thanyabniri, Prathismthani 12130
Calibration Procedure No. This irsbrumient was cafibrated by compartson of mference mdation souroe standard

acoriing to calbration wark instration no 'WI-OL-£84C

e atlvalion. cartifisle enpanoldd imderiainly of mesnaoment i slated as ihe Sandiig wcedamy OF iresstremany
e Hy e coversge Sacfar & which fara morm cistriaation covrespanl o A conenage prediiihy of aopmkamatedy . S50

e sbamobin pvperand’y of msaswprnand s feen glarriad b1 adcevobinee wiife A 3003
e gm0 CNTENCE 5T IRy,

This certificate & apesedt anke fo Rer winker fesf emadrovmomay condiion,

Tl ealvelion cerdfcmbe iy ot e repoacea’ odfuse Shan A1 AU snosed il e pdranissian o the b Dnbaraton
Cdfmaion. coifomies iiout signalure A saal are rof vadn g Tie reslts melale oo o fe devns lestadaiivaleg!

T Canthra oy carfifiamte Gamenars e BEreaiii I Raiena sianais, met redline de el el el
e o B Srferriatianal spwteen o et {50,

Date of Calibration 15-Mar-2033
0 ¢ (ol fictne
Bz, Kittipong Baeswsal Hz Mongduck: Wainisetbae
Calibration Enginesr Technical Manager
FM-CL-33-0 Rene Pager 1 ai® lamuan Detn DHTLES
Ertach Industrial Solution ColLtol, B I

{TH24 SoiMgameongaan 47 Yook 48 Toonesorshors, Laksd, Banekok 10290 THAILAND Tl 2779 8888 Calbraton@uaniechcoth
Tox 1D D1 QEEIENEGEGT  wewentach.on th
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Cartificate No. : T/0 880073
Thie Referance Standard Instrument :-

Linstrisment Maodel aarisl Mo, Cert Mo, Pue date
11 Data logger wih BT Probe Aglent 399734 YGRS P5L-T 05243165 LARrI023
Measurad room conditions
Tamperature : Mnimum; 3R ST Masimum: 353 of
Humidity ; finimum; 534 WRH  Masiomm: BDS WRH
Yodbaga | Minimum; 220,10 WAC  Meximum; 2234 yaC
Frash Alr Setting:  off
Senser Position : 9 4
i Waorking Space of chainber :
1 i | {inside  Dimangong) Wx Dy H o 500 men 480 mimnx 1100 nsm
i Sensor Installation Datails :
3 b - Sensor Murniber 1 10 B instaded approadimately 50 it
H ! From each wal.
B g =memmnntarlls - Sensar Mumber 9 ¥istalled Apprainately Geomeirc
is." T of the chamber,
W
Results | The maasurement resulls of the calbration wens reported in e e Belod,
(") without adjustmand [ A adjustrerd
uuee | wuce Temperature Reading of Standard Sensor |
Setting | Reading = hwnﬁum;.__ = |
—ilu-l:-ll—-i:&---ll— z El 4 2 & 7 8 g I
00| 300 | 20.27 | 0.5 J0.04 | J0.09 | 2035 | 90.27 | 20,01 | 20,18 | 20.01 |
Uucy | uuct | Temperature | Temparaturs | Overall Lincertainty Coveraga
Salting |Reading | Unilformity Stability Variatien |  of Measurement Factor
LfE} | i) C [E70) ] 2P0 K
0.0 2010 0,44} 134 .43 (.54 £

Uuc* = Linit Under Calibration

femark 1 - Termpesaiurg reading of Sancand Sensors Shesn in the table were takion from the average of Standard reading

at nch pesition,
Temperature Urdormily was calculabad fram the difference bobeeen the maximum and mirsmen of adus
Emperaire redding rom all refemnce sersnocs at the same lime:

- Tefiperatiure Sabality wis caloulated From the masdmum stabiity of nne positicns, and formula of - Stabdity Is
§ { Maximorn Termperbure Vakie - Minkmum Tempsraioee Yoliee § 2]

= Cuerall Variaton wars Calcuiated from the difference betwesn the mpemun and minimam messured temperatuns
theoughnu observataon lime.

End of Report

FR-CL-33-C RBawed Pagia 2 al 2 tesiad Dedo DYAI2ES

Entach Industrial Solution Coltd -
1792 S MeEamasnpaen AT Yask 48 Todaesonpbeeg, Laks, Banakok 10210 THAILAND Tal O-2770-E298  Calyrntinvlentech gorh
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2116 Ferarmmmodl 88 2o8nnaoo 1

ciwnOdnuys s s 12330
Tl - CP-pea2z e, O2-004a708
freena | O2-0B422:53 Fig 400

U Tud iBubideSo aoudaeour $wio
MIME ENCHREERING CONSULTANT D0, LTO

EREEFE-EEUEN 340 W

Analyzer

Performance Report

Instrurment of Status
Pame €0, 50,0, Analyzer Brand Tharmag
Mo 00 Ko 1 S0, No. 1 8, Mo, Model 45 CM3CAZC
Ceate ol CaliDration 3 Iaragaty 2073 Secial Mo, CORSTOO1-3E002
D#urbor Warme Tanatryte 300 500535003 T1H
Gererasar S A7) WMODEL T P08 26 3DH0005ES
Standard Gas Details
Companent Congertration (pom) Cylinder Ha. Expirad Data

Caroon Momodoe (C0) B0 051 150 B-Au-24

[ritroges moste pio) 04 DE36207 96 jure-24

[Mitric. Cudcle (Y a0 SE510060 1% Jurrd

Sulful Diceede (5000 e Desa154 P Jub1

Calibration Status
Bofore Callbrate Rasuit
Redfarance Gas Gas Arabyzer Aeading Diffarance
Comiponent Uit Lefo S Zeit Epan Lo Span Criteria
Walue b Valum 5
(a) T .00 L 140 B3.00 100 38 & 475 |aso%et s10
M, EpTi 000 100 {150} £ RS0 -141 D67 223 |+25MHafSTD
MO [T 000 30000 1.5 e <150 5K -[LEE 227 |#25%elSTD
50y T ki B0 150 Ao S &y 3130 1 200 |sEsHefSTD
Afimr Callbrato Rasult
Reference Gag Gas Analyzer Reading Differance
Comparnens Linit Fangs Span Fara Epan Lang Span Criteris
Valisa % Wahiag o

jco pam 0. 800 L5 #8211 4150 -3 -211 -260 |45, 0%ed STD
IH'E"g ppm 0 300 100 Hn 130 353 02y aRr  |as50ef STO
(i PO 0.0 3000 050 30,57 0.5 A48T 457 A9 |ezsmof 5O
50 i L 5000 10 517 =11H -2m 4174 -LAF  [22.5%0f STD

Calibrated by (__,lmo ruealicsy

IMs. Chenaikan Mambiubphal f?

-

5 M Eisiphid Flonglzse)

3~Jan~ doms




Instrement of Status

s | DR-OR2253 Pl 10

pEdh Tl 1BuBileBo poudamour dhi'k
RHNE ERGINEERING COMSULTANT SO LTD,
21 5 Irmormmenadl BR fferao 1
HC - 30 sy Trs]

CrEenp s S 12130
Tsfun : 020842283, 020544754

Analyzer

Performance Report

Hlarne 20, BCh D Aredymes @rand Therny

Mo, 0 ha. 2¢ 561, Now 34 WO, o, 2 Model 98 (/83 CMEC

Date of Catibration 3 laruary P05 Serlal oo CORA5315) RS0

Dilides Masre Tanabyta 550 SO EIERET

Ganematar Al AP KYODEL 731 HOASTENHNO0RE

Standard Gas Detalls

Cormpenent Concertration {pren Cirtinchar Mo, Expired Ciabe
Caron Moroise 000} B DEAT LS Hohrg 24
T ——— 04 36207 26 Juri 24
[Nitric Codce o) 3040 SR 1% lurv 4
Suifur Dieide (50, 504 Dé34156 2o ul-23
Calibration Status
Before Coaliorate Result
Aefarance Gas Gas Mnalyzer Reading. Cifference
Companent T Forg Span T Span Fad Span Crlerla
Walie %, Waliie W,

Co pRm .00 B0 L5 H143 =050 43 161 207 |40l STD
Ir-ll:i-2 BOm £L0 oo 100 HEE5 =100 335 {145 21T |42.5%0f 5TD
frecz porm [0 1110 150 29.51 15 | -=bo 049 163 |rzimer 5D

50y pam L B 20 5107 -2 -4,0d 147 218 |325%a 5TD

After Callbrate Result

Feference Gas Gas Analyzer sading Difference
Component Linkt e Span Foro Span e Sy Lritaria
Yalue % Walus= e

4] ppm (L0 K 350 BLO 050 A3 <101 426 |=50%af 570
MO, BN 0.00 3060 LoD 2973 -L.00 =113 02T Gk 2 S%al STO
(] ppm 0.0 3 ] oz -1.50 -5 07T 80 fed Sl TD
50, ppem 0.00 50000 100 ol 1.00 -20 -0 a3 ez sl 570

Callbrated by L',t'rmrwlmn Iluﬁ__

Bata -

s, Chenriksn Hambubphal)

o :I.qf'_ -I:'E:,il:l

L KAf, Kittiphid Fhonskamsw

=
c—don — Sobd




CERTIFICATE OF CALIBRATION e

Wi, 20221215117

Name of Hrogucr: sSound Levet Meter
Model: ST-21D

SenaL Numner HAOFY 7
Specification Slass 2
Conclusioi: Fags

Date of calpration: 023-17-03
Due Date 2024-07-02

Lalibrateq by

his report certifias that all calibratioh equipment usad in the test (= traceable with the internal 1IS09M procedvres and meets all spaclfication glven
Al Mﬂlll.ldl.lﬁ] UN FedULHCLIVELY SUTDESES U, 2Mu JUMIgs LY [0 e Unit I0enurnea aoove.
Il This certificata ts produced with advanced equipmsnt & procadures which parmit comprahensive guality assurance verification of sll data supplled haraln
|||. rhIS cer lIﬁUHIE oi caltbration snail not pa reoroaucean BXCEDT In TULL WITNOLUT WriTTen Darmission of e >Carat 1ecn Lo Lia Tawan

. Preliminary Inspaction. DK
& MOSSUANY U M- 134 dBA

L lvpe & sonat do. o microonone:  AR1446 HE&-1004T5
5. Frequency walghtings (Acoustic signal tasts for Z walghting, othe

Tvpe ar Latiorator B&n 4231
Sound Pressure Level_94.0 dB

EquivalenT Frea=Tieid Sound LEvel IFRTRreNCE BMVINNNMENT Conmnions) Y3.8 aH

Nomnal Fraguency wessmang / dis alominst Freguancy waIgnTIing / o
Teauancy e A c z frequancy rrz u c z
20 60,3 6.3 A, T ). 0.0 0.0
s A4 51 12 7m0 K .1 01
43 -26.2 0.9 1.0 4poe 3 0.6 0.0
wa 6. 0.z 10 BEDE p 3.4 3.0
50 8 0 0.0 12500 0 130 3.0
11 L2 3.0 N

5. 3elf-genaratad nolse



vicrophone replaced by slectrical input slgnal device

9.5 dBlag 25.z aBiC) 3.0 gBrL)
7.FRS ‘Waighting
1ate of the F walghting decrease ( H/s 15,
Hatse o1 e 5 WaIgnTing OBCrease | ob/s . ]
Deviatwn uvi F&S 1}1]
8. Lavel Linsarmty {A-walghting at reguency 1 kHz)
eierance sounu level 20,0 dB
Max error at 18 steps upper reference sound level 01 a8
Max eifoi ol 10B sieps within 5dB of the vppei Limit diear vpeiating raige 0.0 dB
Viax error ar Wae steps Delow rarerence souna levet 1.1 ag
Vias giioi ot 1B steps within 50B uppei e wwei il tnear operating 1ange 0. dB
v Lone DUFST Fasponse LA weaignung )
iomaDw st resaonse 1ab
Single Toneburst duration fms
LaFmanla LB LA, [Py [ s Y
508 0.0 4.0 2.9 7L
200 0 7.4 6.9 7.0
2 182 269 7
(1% ] 2 -30, 7.4
AL FASK L. spUNO tavVal | HUmMI )
Cycle Ine cycle ominatvalue | Positive hatf | nominalvalue | Megativenalt | nominat valve
LUDBAK-LLIaH} b 15 A 2.4 & 24
. Iverioao Inmcanon: Hasc
12. Statistical analysts function
SwWeeD Sianal maximum indicarea souna ieve:  123.0 48
Sweep amplitude: i B
Scan cycle time: 60 S: Measurament period: 180 S
NEeOrancat CALCULETRI
tams Measuwad valve/d8 Error/dB
VALIS/ T
Asgl 3. 13.4 01
L5 14U 20 Uy
LM nnr.u 1T Ay




L50 103.0 03.0 10
L99 17 37.0 0.
L9% 85.2 5.0 22
Jncertainty of measurement results: 0.4 dB (k=2)
Envirorwnent conditions:
Alr temperature 26 °C
Relative humidity: 78 %
Static pressure: 00.7 kPe
Ratarancs MUipmMant iisan i na calipratinm:
Description: Mods! Serlal No. Expiry Date fracesble Tt
Microphone B&K 4191 2929405 2024-12-15 NMI
Mutt fupction sound calibrator BEK 5246 TZBRAGE ZWEL=T1h LIGISME
Segnm generEor & 360 33873 ZD2a= 115 CEPREE
ImET Epacicanions:

all HCAariprs Sounn Iavel MATAr Nas nean cAalnraTed In ACCOnianca witn Th:e reqaniramanTs A8 SnDACITIAan In IS 1 THIZ5 annd e 1ap

catibration procedure SMTPG04-CA 152,

£ Ine 2lecTrical Tes’s were permormead using an slectncal signal supstituted Tor the mIcropRone which was removen ana replacea oy an
syuivals]il vapauilaniec WIﬂllll L “chl anve Ul IZG')“IL
-5 1Ne ACOLSTIC CAUINATIDN wWas Derrarmea JUsing an Ham o8 souni calunramnr ani cOrraciinons was appuen rar e aifference netween me
fige-field and pressure respunses O the Sound Level teter.
Refeisiivas:

IEC 51672-3 Sound Level Meters Pert 3; Perlodic tesis



> e

Hhruills L

CERTIFICATE OF CALIBRATION o

N0 20221215718

Name of Product sound Level Metes
Mouet: ST-210
Serlal Number: B2U /v
Specification: Class 2
Lonctusion: Fase

Date of calibration: 2023-07-03
Due Date: 2025-07-07

Callbrated by:

This report certifies that all calibration equipment vsed in the test is traceable with the internal 1IS02001 proceduwres and meets all specification given I
NA Manualls) or respactvely SUTnass Than. ano annlias Nty 10 TRA UNIT 1a8ntitTiBo anove.
i This certificate Is produced with advanced equipment & procedurss which parmit comprehanslve quatity assurance verification of all data supplled herein
. This ceftiticata nf calibration shall ROt e reproduced AXGART In TUlL, WIThaUT wWhtfan DArmMISSIon Nt tha Scanat |ech LD LI [aiwarn

1 Prellidnary inspecticm  OK
&. Maasuring up limit: 138 18A

2. Typm & seran Na. oF Micropnone:  AWAILEZWA-00355
5. Frequency weightings (Acoustic signal tests for Z welghting, ather
3. Adlustmiwiite (0 nidicaiou souird levels: slectric signal tests. )

IYpe of CAlIDrator B&R 4230
sound Pressuie Level Z_lhﬂ iB

=quivalent Free-tield Sound Level ireference environment conditions) ¥3.8 o8

dominal Fraguency welgnting / dg Nomina! Fraquency weighting / ae

fraquency /Hz \ ¢ ¥ fraquancy /Hz \ i 7
Z0 0.5 8.2 L e )1 .0 0.0
ns 39.5 3.2 0.1 2000 3, 0.0
83 -26.3 -3.9 0.0 L] 3 0.6 0.0
125 6.2 D.2 0.0 UL L] 2 3.1 0o
150 & IRV 0.0 12500 SR¢ 13. 0.0
W 3 1.0 \)

6. Self-generated noise



Miciaphoire replaced by slectrical input signal devica

2.5 aguL ) F6.8 OBiL) J4.H dyL/s)
7. F&S Waighting
tata of the F welghting decrease (dB/: 35.0
Rata of the S weighting decraase (dB/s hd
Deviation of F&%5 ]

8. Lavel Linearity (A-walghting at frequency 1kHz)

RETErgNCE saunda Ieval YL ok

May error at 10dB steps upper reference sound level 0.1 3B

May error at 1dE steps within Sdi ot the upper limit linear aperating range 1.0 dB

Max error at 10dB steps below reference sound level 1.1dB

May ercor at IiH steps within haE upper the tnwer it linesy operating range (] dH

9. Towe purst responise (A Welnhilng)

Toneburst responae /dB
SWIGLE [OMBDAUrST QUFAON /Ms
armax Lasmar da arha Laspin
500 0.0 4.0 -2.9 0
200 74 3.9
2 8.2 264 6.9

b.za 27.2 38, K

il Faak i suma wevael [ Silinz )
cycla Inecycle | neminalvalue | Pastivehatf | nominalvalue | Naegative halt | naminat valuas

LCoaak-LCidA! .4

3]

2.4

T. Overioad indication Pasg

12 stﬂllﬂl“iﬂl ﬂllﬂl-,’slﬂ llllliuilll

DWEED signal maximum indicated sound levelr 123U dB

40 dib

AWEED amDLvae

Suancvoie ume: ol 3: Measurement period: B0 5

1w
RLi k] Maasursd valya /a8 srroridB
UL D
LAsq,T 3.3 na.: 11
LE 21.0 1.0 0.0
LiD 9.0 9.0 0o




L5D 103.0 03.0 il
L90 a7 37.0 LN}
198 853 35.0 0.2
Jncertainty of measurement rasults: 0.4 dB (k=2}
Environment conditions:
AN LRI gLu e :6 L¥
Relauve nuinidiy: _J/§_ %
Stauc pressure: 06.7 kPa
Reference squipment used in the calibration:
Description: Modal Serial No. Expiry Date Ira<eable To
Microphone BEK 4191 2929405 2024-12-1% ML
Mutti funotion somnd catlheatnr BRE 5224 YIRBALL 2024-1D=15 CIGISMEDC
W g.n-mm 15 HAdl 14111 11T LFFHEL
Tagt gpacifications:

4il SparleT's S0UNa 1evel METRr NAS NeRN CAINTATA! N ACCOFANCE WITH ThaA reMIFEMABNTS A8 SPeCTien in IS0 17175 ana tne 180

|
:alibration procedure SMTPD04-CA-152,
The elacITinal TesTs were pﬁﬂorl'l'lerl ||s=|ng an alectrical su;nal RUDSTITUTEAN 1O ™The MicrnDRNNEe WNICh Was removeo ano replacen D‘y th]

equivalent capacitance within a tolerance of +20%.
Tha anaUste calDrATIan was PRFTOFME LSing an R&K 47764 souna canhrarnr and SorrecTions Was apnuea 1or e aifferance nerwesn e

ree-field and pressure responses of the Sound Level Mete

Referaences:
|IEC 51672-3 Sound Level Meters Part 3: Periadic tests



) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

o) ¥

Certificate of Calibration

Ceriificate Number CePRYI01T74-9 Fage : 1 of 4

Customer ! MINE ENGINEERING CONBULTANT COMPAMY LIMITED
2/114,2M115 J5P City Ranpsitkiong 1 Soi Rangsit-Makornnayok 3471,

Prachathipat; Thanyaburi, Patbusmibsn 121 30 TeEziland

Equipment Name I Mbragon Monitors
hManufacturer i Instantal

Maodel v A

Sarial Mumbear VUM E4E39

I3, Mumber P VM-NO-8

Enviranmental Conditions

Ambient Temperature e 5l T e 0 Received Date v 13 dan 2023
Relative Hurmidity RO TR Calibration Date v 17 Jan 2023
Location of Calibeation o ln=Lat Recommend Dua Daite D B = B L
Calibration Procadurg v In-House Method  Date of Issue v 18.an 2023

Method of Calbration

This certifies that the anove Instrument was callbrated in compdiancs with the calibration system

raquirameaint of ISDVIED 172520797 in accordiancs with-refarente procedurs - Standards used o pedom
ihis calioraticr ena cered Dy -NiGT or eguivalent, Matonal metrology nsditure, Matural physcal corstanis,
consarsus stancarce. Tha resull rapartad harelr 2ogly anly o e calibrzficn of the dem desscribed  shove as
repeived. Our décision nule is ta confsct the customer if the tem pass and &l callbraticn whign the resuits
nclisde the uncentaintes ang the cusiomear must determine f the results meats thair needs:

Allcaliorsfions are pennmmed wilhen manyfaciure's dpeaificstions. The calibration carificate shall nol ba

reproduced excent o full withaut wrilten approval of 5P Metology Syziam (Thadand).

Calibrated by ©  MrMunin Khumpum Approved by @f/

Calioration Oficer [ hirWorapong Sinihosopa )

Authprized Sanatcry

AF-Fhl-0d- 15 raw,0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Cerfificate Numbar EPRIZANO17A-S Pape: 2 of 4

Reference Standards

i Equipment Name Moxdal Sarial Mo Cerificate No. | Due. Date
= |IcPAcceismmeter 353604  Linzdi7a 45841 13 Moy 2022
Traceabilily

Thiz certficaton is racestile lothe Inlgmatonal System of Unit maintsined at
PTG - Physikalsch Technische Bundesanstail, Germany

SP=FR=04-13 rav.



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Cartificate Na. SPRIZT0174-3 Page : 3af 4
Bosults of Caflbration = {«) Without { ) Afer Adiistnient
Geaphone P/N 72143301 Functional Performance Tast
Funetion 5T0 Reading WUE, Reading Errar Un::?.-'t:::_h‘.ty
Veloelty (mmysl 5004 4,991 -0:013 0.059
Freguenty. Fesponsa Parfarmancy Test & Bmm)'s Linit : m/s"
Fraquency Urcertairty
S FHeading LIIC, Heading Error
{Hz) +)
100 5.070 4.884 -{.022 0.056
200 008 4.885 -0.022 0058
800 5.0G7 4,990 -3.017 0.058
0.0 5.005 4 887 ~0.018 0.0586
100.0 5.005 48389 -2.018 0.058
180.0 5.083 4 992 =0.011 0058
200.0 5.005 4,990 ~0.015 0.058
300.0 5.007 4,991 =L B 0LO5E

SP-FN-04-15 REV.C



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration
Certificate No. SPRZ3010174-3 Page : 4 ol 4

Results of Calloration | {») Without ( ) After Adiustmant

Lirmarity Performance Test Uiz = miys”
Freguency N ) ) Uncartainty
.:' g 27 [ Reading LUUC. Reading Errgr )
160.9 0.501 0.485 0,008 0.0060
o 180.0 .00 0.982 ~0,008 0.012
= 1800 | .362 I.450 -Bi2 0.017
= 1800 2.000 }.SB5 -G0S 0.2
v 1e0.0 308 2,089 -, 020 B.035
16800 5.002 4.876 -}, 026 0058
1660 2997 B.870 -0.027 0.12
G Note:

The resuit of talibration was found agcurate ag show or ' date and giace of calibration only.

- Thig Gertificste ig not carifiad-for any commerzial Transaction,

Measuremeant Uncertainty
Tha rapartad uncartainly of meagurament 15 the exopanced uncardainty obtained Dy multiolving
the siandard uncerfainty with the caverage factor k = 2, ‘providing a level of confldencs appraximalely B5%
- End ol Cadiflcate -

SE-FM-04—15 AEV.0



Calibration Certificate
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i Arsenic Digestion, Inductively Coupled Plasma Method
2 Barlum Digestion, Inductively Coupled Plasma Method
3 Biochernical Oxygen Demand | 5-Day BOO Test, Azide Modification Method

g Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Cwyeen Dermand Closed Reflux, Titrimetric Method

A Chrarmium (1) Digestion, inductively Couplad Plasma Method:

Colorimetric Method; Calculation Methed

T Chromiium (VI) Colorimetric Method

8 Copper Digestion, Inductively Coupled Plasma Method
o Free Chlorine lodametric Methad

1 Lead Digestion, Inductively Coupled Plasma Method
11 Manganase Cieestion, Inductively Coupled Plasma Method
12 Nickel Cigestion, Inductively Coupled Plasma Method
13 Ol & Grease Liguid-Liguid, Parfitiorn-Gravimetric Method

14 o Electrometric Methad

15 Selenium Cigestion, Inductively Coupled Plasma Method
16 Sulfide Indometric Method

1T | Temperature Laboratory and Fleld Methods

18 | Total Dissolved Solids Dried at 180 °C

19 Tetal Suspended Solids Driad at 103-105 °C
20 | Iinc Digestion, Inductively Coupled Plasma Method

LEnATE9Ha

23 Bd. Washington, DC; APHA, 2017

eI R e e s e wAR RN T mesiuss Reutueiniany el T o leemo toeks 80 beomg

APHA, AWWA WEF. Standard Methods for the Examination of Water and Wastewater:




1'3;”{‘5\10' RIS AT 51

-
NN omeocle)/ G RO G

= .
SUUNISIAN D st‘ll”\l'l']\'lwm"ll‘lﬁ

L. ATITNT AFUNNT sococ
bo e Teduo

al o v e,
509 UAHULUGIUAAINSLAZATISUANYITIAT 19V
Sy ASSUASHARNTS U Ll wdudideSs Aaudaunun 3100

O o ¥ al i =l o o w = e =
RGN ﬂ'|‘itﬂ§i‘|nl:ﬂ‘llﬂu;i§|‘ejr]' Ej/'l, AR IBIUAR TS Lanwmmaﬂmawmmdmja‘dgumn 'T'Jlﬂ'i'lﬁa'lﬁl.ﬂllﬂu

897UN b NOAINYUY bdbd

a - % v oy = i
AWM @nATsLUUTaMdallauunUasuAI N TLATA TUANEITILATIEW
uiwy L louaie3a eaudauaumn 9109 1Y & U

AINWIIADNEN39 UTEN Ll LUdL IS aaudausun 99AR WBIU URNTIAT YN

LRIF V) Lﬁ‘ll‘lﬂ‘.‘tlﬁ?l‘ll mezen At TRELan 5y mEvE, kb e lrl'mrl'l‘il.'q]l.ﬂnﬁ -:?a i9d6 Ao o) FinEiTade
o = £ o0 o o W wr = =
UATUIEN ma/e ATUAUSEYISURNY OiLNBoYLI JINAUNNEYE valldsulLlAaTUARININAZAT THANY
WIATIEN A WASIBEAUTILED LU
o 24 =l o L é
ﬂSJJI‘NQ"“JE]"Iﬁ"‘A‘]‘ii!'W?I IFEUILLET WAITHALAIU

5 o ¥ v o w = e a i a
> [#eira LW I‘Iflu",l;.“,-ﬂ‘n.‘lﬂxnlg‘l IATIIAITTEW DI an 3708

®) UN9ATIDTAUIA (SoduaL nelaueyN 1ome-1-oooe
o) WE ) rentnue  wyer neilEuE R -omm-a noom
o) WA il NeUBUaUR o006
o Invugeumguaver R IATIER 10 b e
&) WINETIDTAUGE  15P9EL vl:ﬁ.ﬁs.um?lﬁ eI -FI-0 00
) UWNHATTURNUE WINUUR neLUgUaTN -omn-A-oood
1. RN WL 1R sz e 9 fUBA 1539 97U € T8
& WEUedeid ARRIusS YISI.ﬁEJ i.!Lﬁ‘ll‘ﬁ IHomim- 1+ oo6ad
o) waMAsya) aladnes NN -osn-9-coeo
o) I\1?I’l']L6]ajl‘fl’5’ﬂJ 29000 VUL EULETIN J-iamm-1-0o@e
&) UNgmMnuEdY ATuds L UUEYN Tecn--coas
&) unaMUaE ayas ngilauani 1Hoca-3-cone

7. LALWLIRS i IPIﬂ'I‘31|ﬂﬁwﬁf]‘|.ﬂ‘.l'l:ﬂ/ﬂ.“lﬂj'll\.ﬁf U l@eiu Aa Iﬁfq}cﬁ;ﬁﬂ iﬂ@.ﬁhﬂﬁué')

wavAu AuBandw iy

] a ar oo
atly vilsdonlull. .



&}

o v o A ) s | v PP oome o .
I AUNEBRUU UISWNADIE WIBUWINEDRDD ﬂ"‘l.:'h"‘..ln#l.ll&u.lﬁfmd{] JRANTIAETIEVENTL

A 8 oneole/ose 8NIUN ge NUATNUS beHe ABTUTUN aa NNTIAY bdog NI ANNTOEUA Y

grusgulAEnws aundlankia L T leen sulsssiuanda wngsa ei OR e NEiladaanin i

aQﬂ.‘%FI‘I Jll'llﬁ'ﬂl‘ﬂl"_‘l )

UBLEFNA T TMUUDE

4

L C
[u"lm Isza,l “'lf\\“ﬂé)
ﬂ"nrhrﬂrmqﬁuumﬁnuﬁmﬂuﬁam
dfjRsrmmsumedufimalsamagaemnsm

iddtiasFDuNEUaN LI

ARNNIMTY WIBAIAATIEINAAD U aﬁwazﬂsu’ﬂu"@wq NS
5. o bemo omee HD Beon-¢

T.'Vl‘ﬁ?"'" > BEmo Dol AP bex

b1

.1|‘imﬂr]ﬁl\ﬁf|vnplﬁné LHIH[‘IH[‘]{R“IWI All 90 n

Graser nolusin [y v 2 » v a -
G — aadmanIann 2 ne dsemdlnanmw Siamwnew sadmniadida

4 a g a
JUATHBN LIS U UBLIRNATUNE




Merd rakiui lﬁ" fl“ﬁ\‘laﬂ|.1J§|‘.t|uudﬁ\11£ﬁﬂ'lﬂ‘: Ll.p.".zi"l":'uuﬁ‘lg‘ﬁa |,w15"|;'.1§

£y o wl e wd s o u W
(TR 4] 1.1:1.1 LALALUEHTT AuUSEALauY answ

ef
N 8i omeowval/ i: [~y b L]

(Kb {3 (FARUIR VIR B Tt

aaun B O Juww e oo

= o 3 a
°llEI'U"ll"lEl‘s'l’l‘iilﬂWﬁﬂqﬁiﬂﬂuﬂztﬁﬂuﬂ']ﬂﬂiﬂL'i\?i'lﬂﬂﬂﬁ’lﬂﬂﬁ‘i&l U @’ F8H13

» o

a1aun

#153aNY

S °
ANUAITIEW

yanmae
'“Tr“al”e".y'de

Phenols

Jistiliation, Colorimetric Method®

Listillation, Colonmetric Method'
1) Distillation, Chiorofoirm Extraction Method?

/j) LASLILLALIC) LAFER pfll’]lf]”"—‘l'fl( WIETHOor

IEE .

daun d13aiaW s B m iy
Antimony Digestion, Inductively Coupled Plasma Methiod™
2 Arsenic Digestion, ||ldd(..tivcl'y Coupled Plasimia Method™
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Cyanide Distillation, Colorimetric Method?®
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1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodl*7

2} Digestion, Inductively Coupled Plasma Method™
1) Waste Extraction, Digestion. Inductively Coupled
Plasma method!

2) Digestion, Inductively Coupled Plasma Method™ 7]
1} Waste Extraction, Digestion, Inductively Couplec
Plasma Method! 47

2) Digestion, Inductively Coupled Plasma Method®’)
1) Waste Extraction, Digestion, Inductively Couplec
Plasma Methodlh

2) Digestion, Inductively Coupled Plasma Method®7
1) Waste Extraction, igestion, Inductively Coupled
Plasma methog!! 47!

2) Digestion, Inductively Coupled Plasma Method®
L} Waste Extraction, Digestion, Inductively Coupled
Plasma Methodli®’)

2) Digestion, inductively Coupled Plasma methodl 4
L) \Waste Extraction, Digestion Inductively Couplec
“tasma Method; waste Extraction, Colorimetric
viethod: Catcutation Methogt47:23!

2) Digestion, inductively Coupled Plasma Method;
Alkaune DJigestion, Colonmetric Method; Calculation
viethodP674]

Alkaline uigestion, Colorimetric Method™*

L) Waste Extraction, Digestion, Inductively Coupled
“lasma Method 47

/) Digestion, Inductively Coupled Plasma Method®!
L) Waste Extiaction, Digestion, Inductively Coupied
FPlasma Method' ™"

2) Digestion. Inductively Coupled PldS;!H. iethodt
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SaURAINITRNA, 2547
3. APHA, AWWA. WEF

Staindard Methods for the Examination of Water and
Wastewater. 239 ed. Washington, DC. APHA. 2017
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sgazideasvnazveudgluiusasiasfiang

(Scope of Accreditation for Testing)

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

ForosUuRn1T V3o lutd 1ouddlede roudaunusi $1in
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
‘VIQJ’]EJL@?Jﬂ’]'ﬁ%lUﬁENﬁ nagau 0623
(Accreditation No.) (Testing 0623)
atun 03 ponlsuaTuUN 21 FAu w.A. 2566 DYTUN 17 wguniau w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Unti) (17 May B.E.2571 (2028))
anunmviesufuiinig M a1s Ouenaonun  Oasn Clindoun Cvanvaniun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
g197N1TNPEU 1YNITINAFU 3%‘1’191?31@“0
(Field of Testing) (Parameter) (Test Method)
AEINR DY
(Environment field)
1 ﬁ,] - 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

()

N3ENINOAAMNTTUATNULIATFIUHER SR AN T
(Ministry of Industry, Thai Industrial Standards Institute)
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sgazideasvnazveudgluiusasiasfiang

auun 03

(Issue No.) (Valid from)

(Scope of Accreditation for Testing)

Tususeaavil 22-LB0164

(Certification No. 22-LB0164)

DONLVAILAIUN 21 FNAU W.A. 2566

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

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

anunmviesfuiinig M s Owenaaun  Opsna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
g197N1TNPEU 1YNIINAFU %gﬂﬂﬁa‘U
(Field of Testing) (Parameter) (Test Method)
ANUEIINA DY
(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 O/

N3ENINOAAMNTTUATNULIATFIUHER SR AN T
(Ministry of Industry, Thai Industrial Standards Institute)

Wit 2/6
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(Scope of Accreditation for Testing)

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

atun 03 poNlsauaTuUN 21 FAu w.A. 2566 DYTUN 17 wguniau w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Unti) (17 May B.E.2571 (2028))
anunmviesfuiinig M s Owenaaun  Opsna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
ANUINTNAEBU S18A1NAADY Wnedeu
(Field of Testing) (Parameter) (Test Method)
ANUALINaDY

(Environment field)

2. UAs - 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 mg/L to 4 000 mg/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

()

N3ENINOAAMNTTUATNULIATFIUHER SR AN T
(Ministry of Industry, Thai Industrial Standards Institute)

Wit 3/6
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(Scope of Accreditation for Testing)

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

atun 03 poNlsauaTuUN 21 FAu w.A. 2566 DYTUN 17 wguniau w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Unti) (17 May B.E.2571 (2028))
anunmviesfuiinig M s Owenaaun  Opsna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1U1N1TNeEDU YNIINAEDU 3%‘1/]9]?1@11
(Field of Testing) (Parameter) (Test Method)
AUNAINRDY
(Environment field)
2. Unde (#19) - 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 me/L Examination of Water and

Wastewater, APHA, AWWA,

WEF, 23" edition, 2017,

part 2540 C

3. 1 waztude - 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 Q/
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sgazideasvnazveudgluiusasiasfiang
(Scope of Accreditation for Testing)

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

atun 03 poNlsauaTuUN 21 FAu w.A. 2566 DYTUN 17 wguniau w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Unti) (17 May B.E.2571 (2028))
anunmviesfuiinig M s Owenaaun  Opsna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UV1N1TNAFBDU INYNITINAFU 3%‘1/]9]?1@11
(Field of Testing) (Parameter) (Test Method)
ANUEWINR DY
(Environment field)
3. U1 uazuldy (o) - 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 mg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,

part 4500- SO* E @
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sgazideasvnazveudgluiusasiasfiang
(Scope of Accreditation for Testing)

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

atun 03 poNlsauaTuUN 21 FAu w.A. 2566 DYTUN 17 wguniau w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Unti) (17 May B.E.2571 (2028))
anunmviesfuiinig M s Owenaaun  Opsna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1U1N1TNeEDU FYNIINAEDU 3%‘1/]9]?18°U
(Field of Testing) (Parameter) (Test Method)
AEIIRaDY
(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 meg/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
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