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1 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
2 Chemical Oxygen Demand Closed Reflux, Colorimetric Method
8 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
il pH Electrometric Method
5 Temperature Laboratory and Field Methods
6 Total Dissolved Solids Dried at 180 °C
i Total Kjeldahl Nitrogen Macro Kjeldahl Method \
8 | Total Suspended Solids Dried at 103-105 °C’

LBNE1581489

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.
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1 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method'?
2) 5-Day BOD Test, Membrane Electrode Method?
2 Chemical Oxygen Demand Closed Reflux, Colorimetric Method?
3 Color ADMI Weighted-Ordinate Spectrophotometric Method?
4 Cyanide Distillation, Colorimetric Method?
5 Formaldehyde Distillation, Colorimetric Method™
6 Free Chlorine DPD Ferrous Titrimetric Method?
7 Hexavalent Chromium Colorimetric Method!?
8 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method!?
9 pH Flectrometric Method!?
10 Phenols Distillation, Direct Photometric Method®
11 Sulfide . | Methylene Blue Method®
12 | Temperature Laboratory and Field Methods?
13 | Total Dissolved Solids Dried at 180 °C'
14 | Total Kjeldahl Nitrogen Macro Kjeldahl Method?
15 Total Suspended Solids Dried at 103-105 °C¥ % f”‘?{
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.
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&3] QUALITY CALIBRATION CO.,LTD.
!

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CALIBRATION (1049

CERTIFICATE No : 23M9027 PAGE: 1 0OF 2
REFERENCE No : 70588-2

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : SARTORIUS

MODEL : BSA224S-CW

SERIAL No : 3142616377

ID No : LE-SVP-001

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : GEM ENVIRONMENTAL MANAGEMENT CO., LTD.
(SUVARNABHUMI)

WASTEWATER TREATMENT PLANT,
SUVARNABUMIAIRPORT, 999 MQO.1
NONGPRUE, BANGPHLI, SAMUTPRAKAN 10540

CALIBRATED BY g ATSAWIN Y.
CALIBRATION DATE : 18-Sep-23
7
APPROVED BY
I’UlVle\ J.o ;
ISSUED DATE : 29-Sep-23
RECEIVED DATE : 18-Sep-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-G010 REV 03
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 23M9027 PAGE :2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSA224S.CW
MANUFACTURER : SARTORIUS S/N : 3142616377

ID No : LE-SVP-001 RECEIVED DATE : 18-Sep-23

AIR PRESSURE : 1010mbar + 2mbar CALIBRATION DATE 18-Sep-23
AMBIENT TEMPERATURE - 258 EL12C RELATIVE HUMIDITY : 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS, LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

-

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (¢ g)
0.0 0.0000 0.0000 0.000082
0.1 0.1000 0.0000 0.000083
0.2 0.2000 0.0000 0.000083
0.5 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
2.0 2.0000 0.0000 0.000084
5.0 5.0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
26.0 20.0001 -0.0001 0.000094
50.0 50.0000 0.0000 0.00012
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
N 4 g 99.9999
3 99.9999
2 5 4 100.0000
5 99,9999
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GO10 REV 08#
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QUALITY CALIBRATION CO.,LTD. R

2% \\:—// e,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 % _
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 N .

www.qcalibration.com e M
CALIBRATION 0049

CERTIFICATE No : 23M9026 PAGE:10QF?2
REFERENCE No : 70588-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : SARTORIUS

MODEL : BSA32028-CW

SERIAL No : 3142612617

ID No : LE-SVP-002

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : GEM ENVIRONMENTAL MANAGEMENT CO., LTD.
(SUVARNABHUMI)

WASTEWATER TREATMENT PLANT,
SUVARNABUMIAIRPORT, 999 MOO. |
NONGPRUE, BANGPHLI, SAMUTPRAKAN 10540

CALIBRATED BY : ATSAWINY,

CALIBRATION DATE g 18-Sep-23

-

APPROVED BY
PONG% i

ISSUED DATE : 29-Sep-23

RECEIVED DATE : 18-Sep-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO010 REV 03
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 23M9026 PAGE:2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSA32025-CW
MANUFACTURER : SARTORIUS S/N ; 3142612617

ID No : LE-SVP-002 RECEIVED DATE : 18-Sep-23

AIR PRESSURE 3 1012mbar + Imbar CALIBRATION DATE 18-Sep-23
AMBIENT TEMPERATURE : ZoRiE L18E@ RELATIVE HUMIDITY : 50 %RH =10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET = 0094-51 23M1296 07-Feb-24
2) STANDARD WEIGHT - QK-1-009 23M1297 07-Feb-24
3) STANDARD WEIGHT --= QK-1-010 M2302003S 01-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 2500 g WAS 0 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.00 0.00 0.012
5.0 5.00 0.00 0.012
10.0 10.00 0.00 0.012
20.0 20.00 0.00 0.012
50.0 50.00 0.00 0.012
100.0 100.00 0.00 0.012
200.0 200.00 0.00 1 0.012
500.0 500.00 0.00 0.012
1000.0 1000.00 0.00 0.012
2000.0 2000.00 0.00 0.012
3000.0 3000.00 0.00 0.012
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 1000.00
- 4 2 1000.00
- 3 1000.00
2 5 4 1000.00
5 . 1000.00
OFF-CENTER LOADING 0.00

NOTE : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT /

F-G010 REVYQ]
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CALIBRATION LABORATORY CO.,LTD. &2 M%HB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 M ANS1 Nationat Ascraditation Board

?///'-—;\‘\\? aE ¢ REDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com ’—/,,/ — \\\\é B
c I_c ”"' i ”\\\ D\MENC'.;I\OLL%:HLD:.':S::St\’\;{g:gnq'r
Accredited ACDM-2814
ISO/IEC 17025
NOMENCLATURE : pH METER
MANUFACTURER : HANNA INSTRUMENTS
MODEL / TYPE - HI98191/HI72911/HI7662
SERIAL NO. : 03220019991/094706CN/05162A4N[LE-SVP-006]
CLID. NO. : 272300953
JOB CONTROL NO. : 230405037853
CUSTOMER GLOBAL UTILITIES SERVICES CO., LTD.

WASTEWATER TREATMENT PLANT, SUVARANBHUMIAIRPORT

999 MOO 1 NHONGPROR, BANG PHLI, SAMUT PRAKARN 10540

DATE OF RECEIVED : 05 April 2023 DATE OF ISSUED : 10 April 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
Calibration Engineer

4
Approved By : Mongkol Yotsoontorn
Authorized Signatory

10 April 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. Q23037853

F3-011-04/01-12 page 1 of 5
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CALIBRATION LABORATORY CO.LTD. & M@MB
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ANSI National Accreditation Board

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, P rt Manukit Rd., Ladphrao, Bangkok 10230 REfeAIaNIon RORTY
, e rasert Manuki adphrao, Bangkol TN =

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-laboratory.com s, //ﬁ\\\\\\\
c I_c el D:r.ﬂEN‘%TSLEAF;L‘mrl.'; g?str;jtm ENT

Accredited ACDM-2814
ISO/IEC 17025

i

z”’i

REPORT OF CALIBRATION

FOR

NOMENCLATURE : pHMETER

MANUFACTURER :  HANNA INSTRUMENTS

MODEL / TYPE : HI98191/HI72911/HI7662

SERIAL NO. : 03220019991/094706CN/05162A4N[LE-SVP-006]
DATE OF CALIBRATION : 06 April 2023

ENVIRONMENT CONDITIONS :

Temperature : esx25) °c Relative Humidity : (50t 15) % RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-01 [ pH Meter ]. The calibration was performed by direct
measurement with Certified Reference Material (CRM) and Documenting Process Calibrator.

This instrument was calibrated under procedure No. CLC-CPTH-04 [ pH Temperature ] based on ASTM E 644-04

as calibration guidelines. The calibration was performed by using Calibration Bath, Precision Thermometer and [PRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Documenting Process Calibrator , Fluke Model 702 S/N. 6630202,

2. pH Standard Solution, NIMT TRM CODE TRM-S-2003, TRM CODE TRM-8-2007.

3. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC728484.
4. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.

5. Precision Thermometer, ASL Model F200-A-8 S/N. 014433/03.

6. IPRT, ASL Model T100-250-1D S/N. LO193A-1-1.

Certificate No. Q23037853

F3-011-04/01-12 page2of 5




CALIBRATION LABORATORY CO,LTD. . a8 0

ANST National Accreditatian Board

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

< :,‘///-—R\\:. ACCREDBIT ED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com £ ///r-\\\\\\\‘ T

c I_c Pl BIMENEIGNAL MEASUREMERT
ACDM-2814

Accredited
ISO/IEC 170285

TRACEABILITY :

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

Certificate No. Q22121340, Due Date 01 December 2023.

2. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Lot Number. 160221 , 180121. Due Date 05 May 2023.

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

Certificate No. 4281-12405788 , Due Date 30 June 2023.

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

Certificate No. Q22130792, Due Date 05 January 2024.

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

and Technological Research (TISTR). Certificate No. PSL-T 0010/66, Due Date 06 November 2023.

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

Certificate No. TT-0166-22, Due Date 01 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. Q23037853

F3-011-04/01-12 page3 of 5




CALIBRATION LABORATORY CO.,LTD.

; 2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Lad.phrao, Bangkok 10230 % “:52”‘2”'2“’;’;"”"”@
CLC Tel. 02-578-0353-4 Fax; 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com s /f'{ﬁ‘\\:\* m.-_.zEN%%SL%FL’;ES?J[,'}‘?EMENT
acs il ACDN-2814
1s0/1EC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
1. pH ELECTRODE RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (& pH)
4.000 4.00 177.5 0.000 0.012 2,20
6.996 7.01 2.8 -0.014 0.015 2,06
10.007 10.02 -178.2 -0.013 0.015 2,05
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 2,3 of 54
2. pH SCALES RESULT @ 25 °C
Standard Uncertainty of
pH Meter Reading Correction
Voltage Input Measurement k Factor
(mv) (mV) (pH) (mV) (* mv)
414.11 413.4 0.01 +0.71 0.06 2,00
177.48 176.8 4,00 +0.68 0.06 2,00
0.00 -0.7 7.00 +0.70 0.06 2,00
-177.48 -178.1 10.01 +0.62 0.06 2,00
-414.11 -414.7 14.01 +0.59 0.06 2,00
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 11 of 54
Certificate No. Q23037853
F3-011-04/01-12 page 4 of 5
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CALIBRATION LABORATORY CO.LTD. & &0

ANSI National Accreditation Board

T

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

5?(@

: S T WG REDTED
' Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com W I
C I_c GUTINE nu.».mg;TcL;i.E:.l_Aﬂ EEJ:SLP;DEMENT
Accredited ACDM-2814
ISO/IEC 17025
CALIBRATION DATA
3. TEMPERATURE RESULT
Immersion depth (mm) | Actual Temperature ( %y | DUC Reading ( %e ) Correction ( % ) Uncertainty bl %8 )
25.00 25,1 -0.10
100 40.00 40.1 -0.10 0.07
50.00 50.0 0.00

Note. Probe & 4 mm

Materials : Metal Sheath.

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

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 47 of 54

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

### Fnd of Certificate ###

Certificate No. Q23037853

F3-011-04/01-12 page5of 5
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QUALITY CALIBRATION CO.,LTD. S,
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CALIBRATION 0049

CERTIFICATE No : 23E9032 PAGE:10F 3
REFERENCE No : 70588-7

Certificate of Calibration

EQUIPMENT : pH METER

MANUFACTURER : WTW

MODEL : PH7310

SERIAL No : 22241035

ID No : LE-SVP-005

CONDITION AS RECEIVED  : USED ITEM

SUBMITTED BY : GEM ENVIRONMENTAL MANAGEMENT CO., LTD.
(SUVARNABHUMI)

WASTEWATER TREATMENT PLANT,
SUVARNABUMIAIRPORT, 999 MOO.1 NONGPRUE,
BANGPHLI, SAMUTPRAKAN 10540

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 18-Sep-23

/

APPROVED BY

"PONGY4K J.
ISSUED DATE : 29-Sep-23
RECEIVED DATE : 18-Sep-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23E9032 PAGE: 2 OF 3

Calibration Report

EQUIPMENT : pH METER

MANUFACTURER 2 WTW MODEL : PH7310

ID No : LE-SVP-005 SERIAL NUMBER : 22241035
RECEIVED DATE : 18-Sep-23 CALIBRATION DATE 18-Sep-23
AMBIENT TEMPERATURE : 2P EE 1P E RELATIVE HUMIDITY : 51 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION .

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
WITH CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER

2. REFERENCE STANDARD INSTRUMENTS :-

SERIAL No/

INSTRUMENT MODEL m CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC767907 4880-13836406 29-Dec-24
2) pH STANDARD SOLUTION 00651-08 CC765602 4881-13757019 18-Nov-24
3) pH STANDARD SOLUTION 00651-10 CC767180 4882-13813369 14-Dec-24
4) PROCESS CALIBRATOR CAL50 9156079 23E1312 19-Apr-24
5) BATH 260014 1247 48074 23T9014 13-Sep-24
6) THERMOMETER WITH PROBE 421504 55000379 22T9904 13-Oct-23

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-

- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.,

-NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k =2.303 RT/F = 59 mV/pH

mV uuc CORRECTION uuc UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
; (£ mV) k
414.11 413.8 0.31 -0.15 0.15 2.0
354.95 354.8 0.15 0.90 0.15 2.0
295.80 2957 0.10 1.93 QLS 2.0
236.64 236.7 -0.06 2.97 0.15 2.0
177.48 1777 -0.22 4.01 0.15 2.0
118.32 118.4 -0.08 5.05 0.15 2.0
59.16 59.3 -0.14 6.09 0.15 2.0
0.00 0.2 -0.20 713 0.15 2.0
-59.16 -59.0 -0.16 8.17 0.15 2.0
-118.32 -118.3 -0.02 9.22 0.15 2.0
-177.48 -177.3 -0.18 10.26 0.15 2.0
-236.64 -236.6 -0.04 11.30 0.15 2.0
-295.80 -295.8 0.00 12.34 0.15 2.0
-354.95 -355.1 0.15 13.38 0.15 2.0
-414.11 -414.2 0.09 14.42 0.15 2.0
END OF CALIBRATION REPORT PAGE 2 OF 3 /
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23E9032 PAGE : 3 OF 3
Calibration Report
RESULT OF CALIBRATION (CONTINUE) :
2. DISPLAY UNIT WITH pH ELECTRODE S/N: B222607002 .
STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT ( pH) k
4.006 4.01 -0.004 - 0.012 2.0
6.999 7.00 -0.001 - 0.012 2.0
10.007 10.01 -0.003 --- 0.014 2.0
3. PERCENT SLOPE 96.1%
4. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD lEs IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
(&) cC) (mm) (°C) &0
25.008 25.0 80 0.008 0.21
40.011 40.0 80 0.011 0.21
50.012 50.0 80 0.012 0.21

UUC : UNIT UNDER CALIBRATION
THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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B E] QUALITY CALIBRATION CO.,LTD. N
E’f{.ﬁ 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 i}%—/mg -
= Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 = N
E. . www.qcalibration.com gl NSC-TISI-TIS 17025
CALIBRATION 0049
CERTIFICATE No : 23T9030 PAGE : 1 OF 2
REFERENCE No : 70588-5
Certificate of Calibration
EQUIPMENT : BOD INCUBATOR
MANUFACTURER : WST
MODEL : WST-BOD396L
SERIAL No : 22091421
ID No : LE-SVP-023
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : GEM ENVIRONMENTAL MANAGEMENT EENIID:
(SUVARNABHUMI)

WASTEWATER TREATMENT PLANT,
SUVARNABUMIAIRPORT, 999 MOO.1 NONGPRUE,
BANGPHLI, SAMUTPRAKAN 10540

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE ; 18-Sep-23
i
APPROVED BY
PONGVK 1
ISSUED DATE : 29-Sep-23
RECEIVED DATE : 18-Sep-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23T9030 PAGE:2 OF 2
Calibration Report

EQUIPMENT BOD INCUBATOR

MANUFACTURER WST

MODEL WST-BOD396L

ID No LE-SVP-023 S/N 22091421

RECEIVED DATE 18-Sep-23 CALIBRATION DATE 18-Sep-23

AMBIENT TEMPERATURE 26 °C+1°C RELATIVE HUMIDITY 54 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm,
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7408027 23T6638 10-Jul-24

- THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
- THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

W

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 0
1 o Overall Line Voltage (V) variation : 1
Instrument Condition ;: Normal
5 Chamber Size (W*L*H): 50%¥45%135 ¢m
CHAMBER PERFORMANCE
8 9 Controller Indicating Temperature | Temperature Overall
/ 7 Temperature | Temperature Stability Uniformity Variation
FRONT (O (°C) =0 4] Q)
20.0 20.0 0.11 0.29 0.51
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 7 #8 #9 (EE5E)
20.0 20.0 19.87 | 20.15 20.04 | 20.04 | 20.10 | 2020 | 20.21 20,17 4|, 20,15 0.25

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,
END OF CALIBRATION REPORT

/
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._ %1 [&] QUALITY CALIBRATION CO.,LTD.

E 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
ﬁ Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com
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CALIBRATION 0049

CERTIFICATE No : 23T9028 PAGE:10OF2
REFERENCE No : 70588-3

Certificate of Calibration

EQUIPMENT : HOT AIR OVEN

MANUFACTURER : MEMMERT

MODEL : UF55

SERIAL No : B222.032

ID No : LE-SVP-003

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : GEM ENVIRONMENTAL MANAGEMENT CO., LTD.
(SUVARNABHUMI)

WASTEWATER TREATMENT PLANT,
SUVARNABUMIAIRPORT, 999 MOO. 1 NONGPRUE,
BANGPHLI, SAMUTPRAKAN 10540

CALIBRATED BY ¢ CHAICHARN CH.

CALIBRATION DATE : 18-Sep-23

-

APPROVED BY
PONG%’( J.

ISSUED DATE : 29-Sep-23

RECEIVED DATE : 18-Sep-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD,

F-GOT0 REV : 03


Admin
Rectangle


QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23T9028 PAGE:2 OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UESS

ID No LE-SVP-003 S/N B222.032

RECEIVED DATE 18-Sep-23 CALIBRATION DATE 18-Sep-23

AMBIENT TEMPERATURE 20°C+ 1 °C RELATIVE HUMIDITY 54 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢m TO 10 cm,
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO..LTD.

=

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 0
1 2 Overall Line Voltage (V) variation : 4

Instrument Condition ; Normal
Chamber Size (W*L*H): 40*33*%40 cm

CHAMBER PERFORMANCE
8 9 Controller Indicating Temperature | Temperature Overall
/ = Temperature | Temperature Stability Uniformity Variation
= (°0) e (+°0) ) (°0)
104.0 104.0 0.06 0.50 0.64
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) i1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (@)
104.0 104.0 103.84 | 104.01 | 104.02 | 104.04 | 104.22 | 104.32 | 103.94 | 104.24 | 10438 038 |

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIEORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD. S,

S
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ilaﬂ\\%—{ﬁ-:& -
E < o
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 I
www.qcalibration.com Y SCJH!SI-‘I'II;&“
CALIBRATION (049
CERTIFICATE No : 23T9029 : PAGE: 1 OF 2

REFERENCE No : 70588-4
Certificate of Calibration

EQUIPMENT : HOT AIR OVEN

MANUFACTURER : MEMMERT

MODEL : UF55

SERIAL No : B222.033

ID No : LE-SVP-004

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : GEM ENVIRONMENTAL MANAGEMENT CO., LTD.
(SUVARNABHUMI)

WASTEWATER TREATMENT PLANT,
SUVARNABUMIAIRPORT, 999 MOO.1 NONGPRUE
BANGPHLI, SAMUTPRAKAN 10540

3

CALIBRATED BY 3 CHAICHARN CH.

CALIBRATION DATE : 18-Sep-23

/

APPROVED BY
\PONGSAK J.

ISSUED DATE : 29-Sep-23

RECEIVED DATE : 18-Sep-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,L.TD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23T9029

EQUIPMENT

MANUFACTURER

MODEL
ID No

RECEIVED DATE

AMBIENT TEMPERATURE

Calibration Report

HOT AIR OVEN
MEMMERT
UF55
LE-SVP-004
18-Sep-23
26°C+ 1°@

SIN

CALIBRATION DATE
RELATIVE HUMIDITY

CONDITION OF THIS RESULTS OF CALIBRATION

PAGE:2 OF 2

B222.033
18-Sep-23

55 %RH + 10 %RH

L. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOQUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm
TO 10 em. AND PLACED THE NINTH THERMOCOUPLE WITHIN 2.5 ¢m. OF THE GEOMETRIC CENTER OF THE CHAMBER, THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

(98]

INSTRUMENT
1) DATA LOGGER WITH TC TYPE K
. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,

MODEL

HYDRA 2635A

SERIAL No

CERTIFICATE No

7301307

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

23T6636

DUE DATE

10-Jul-24

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 1
1 2 Overall Line Voltage (V) variation : 4
Instrument Condition : Normal
5 Chamber Size (W*L*H): 40*30%40 cm
CHAMBER PERFORMANCE
S 9 Controller Indicating Temperature | Temperature Overall
/ 7 Temperature | Temperature Stability Uniformity Variation
FRONT O O =0 ¢ (°C)
180.0 180.0 0.16 1.14 1.24
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (2]
180.0 180.0 179.64 | 179.70 | 179.63 | 179.97 | 180.64 | 179.99 | 179.75 | 179.59 | 180.03 1.1

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,
END OF CALIBRATION REPORT
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