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1 Biochemical Oxygen Demand | 5-Day BOD Test, Membrane Electrode Method
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4 pH Electrometric Method
5 Sulfide lodometric Method
6 Temperature Laboratory and Field Methods
Fi Total Dissolved Solids Dried at 180 °C
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1 Arsenic ' Digestion, Inductively Coupled Plasma Method!™
2 Barium Digestion, Inductively Coupled Plasma Method!"!
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method!™
2) 5-Day BOD Test, Membrane Electrode Method™
il Cadmium Digestion, Inductively Coupled Plasma Method™
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method™
6 Chromium Digestion, Inductively Coupled Plasma Method™
7 Color ADMI Weighted-Ordinate Spectrophotometric
Method™ 8

Copper Digestion, Inductively Coupled Plasma Method™

Hexavalent Chromium Colorimetric Method™
10 | Lead Digestion, Inductively Coupled Plasma Method™
11 Mahganese , Digestion, Inductively Coupled Plasma Method!
12 Nickel Digestion, Inductively Coupled Plasma Method™
13 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™
14 | Selenium Digestion, Inductively Coupled Plasma Method!™
15 | Sulfide lodometric Method™
16 | Temperature | Laboratory and Field Methods™
17 | Total Dissolved Solids Dried at 180 °ct!
18 Total Kjeldahl Nitrogen Macro-Kjeldahl Method!™!
19 | Total Suspended Solids Dried at 103-105 °C!
20 |lzine . Digestion, Inductively Coupled Plasma Method™
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Chromium
Chromium (IIl)

Chromium (VI)

Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™

Colorimetric Method™

Carbon monoxide

Chromium
7 .Cobalt ;
8 . Copper
9 Lead
10 Manganese

.| Plasma Method®
| Isokinetic Sampling, Digestion, Indugtivel$

9 Lead Digestion, Inductively Coupled Plasma Method™

10 Manganese Digestion, Inductively Coupled Plasma Method™

11 Nickel Digestion, Inductively Coupled Plasma Method™

12 | pH Electrometric Method!

13 Selenium - Digestion, Inductively Coupled Plasma Method!!

14 Silver Digestion, Inductively Coupled Plasma Method™

15 Vanadium Digestion, Inductively Coupled Plasma Method™

16 Zinc Digestion, Inductively Coupled Plasma Method™
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1 “Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®?

2 Arsenic Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®?

3 Beryllium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

4 Cadmium Isckinetic Sampling, Digestion, Inductively Coupled

Plasma Method™?

Instrumental Analyzer Method®?

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ |

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method?
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11 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"?

12 Oxides of Nitrogen Instrumental Analyzer Method™

13 Selenium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

14 | Sulfur dioxide | 1) Absorption Sampling, Barium-Thorin Titrimetric
Method®?
2) Instrumental Analyzer Method?

15 Sulfuric acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method™

16 Tellurium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®?

17 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

18 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method

19 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?

AU 97u9Y 14 518013
fdul A15uARY : BATIA

] Antimony Digestion, Inductively Coupled Plasma Method®4!

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 Lead Digestion, Inductively Coupled Plasma Method®™

8 Manganese Digestion, Inductively Coupled Plasma Method®®

9 Mercury' Digestion, Inductively Coupled Plasma Method®

10 | Nickel Digestion, Inductively Coupled Plasma Method®™"

11 Selenium Digestion, Inductively Coupled Plasma Method®®

12 Silver Digestion, Inductively Coupled Plasma Method®%

13 |'Vanadium Digestion, Inductively Coupled Plasma.jlg

14 Zinc Digestion, Inductively Coupled PL
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1. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017.

| 2. United States Environmental Protection Agency. Standards of Performance for

New Stationary Sources. 40 CFR 60. Appendix A, 2019.

3. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid ngestion of Sediments, Sludges, and Soils. SW-
846 Method 3050B, 1996.

4. 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
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235 Pefchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ] B
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 //:-_—-\\""\ 2
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CERTIFICATE No : 22T4927 PAGE: | OF 2
REFERENCE No : 65109-6

Certificate of Calibration

EQUIPMENT : INCUBATOR

.MAN'UFACTURER : MEMMERT

MODEL : IF 55

SERIAL No ! D215.1343

ID No ! TLC-L070

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY ; TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE 1 23-May-22

APPROVED BY : @\ )

PONGSMK J.
ISSUED DATE : 31-May-22
RECEIVED DATE : 23-May-22

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

N.3.3-39 F-GO10 REV : 02




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 : 22T4927 PAGE:2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 55

ID No TLC-LO70 S/N D215.1343

RECEIVED DATE 23-May-22 CALIBRATION DATE 23-May-22

AMBIENT TEMPERATURE 2180+ 20 RELATIVE HUMIDITY 52 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
I. 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.

. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No

1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 21T6765
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
3. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

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

2

DUE DATE
10-Jul-22

S

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 3
1 29 Overall Line Voltage (V) variation : 7
Instrument Condition : Normal
5 7 Chamber Size (W*L*H): 40*33%40 cm
CHAMBER PERFORMANCE
g 9 Controller Indicating Temperature | Temperature Overall
/ 7 Temperature | Temperature Stability Uniformity Variation
FRONT G (0 (&°C) (°C) (0)
35.0 35.0 0.13 0.34 0.47
44.5 44.5 0.07 0.33 0.52
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 (£ °C)
35.0 35.0 3493 | 35.06 | 35.12 | 35.18 | 35.16 | 34.89 | 3495 | 3501 | 35.14 0.25
44,5 44.5 44.71 | 44.70 | 44.81 44.75 | 44.72 | 44.82 | 44.54 | 44.79 | 44.95 0.36

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

N.3.3-40
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ———
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CERTIFICATE No : 22T4934 : PAGE: | OF 2
REFERENCE No: 65110-5

Certificate of Calibration

EQUIPMENT ; AUTOCLAVE

MANUFACTURER : ZEALWAY

MODEL : GI54TW

SERIAL No ; A515D096

ID No ; TLC-L08]1

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY ¢ CHAICHARN CH.

CALIBRATION DATE : 23-May-22

APPROVED BY : % ]

PONGMK .
ISSUED DATE : 23-May-22
RECEIVED DATE : 23-May-22

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

F-G010 REV : 02
N.3.3-41




QUALITY CALIBRATION CO,,LTD.
a 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 : 22T4934 PAGE:2 OF 2
Calibration Report

EQUIPMENT $ AUTOCLAVE

MANUFACTURER i ZEALWAY MODEL : GIS4TW

ID NUMBER : TLC-L081 SERIAL NUMBER 3 A515D096

RECEIVED DATE $ 23-May-22 CALIBRATION DATE : 23-May-22

AMBIENT TEMPERATURE : 290G 126 RELATIVE HUMIDITY H 57 %RH £+ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON BS 2646 : Part 5 : 1993 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON FIVE LOCATIONS AS SHOWN IN THE
PICTURE. TWO PROBES WERE PLACES NEAR TOP AND BOTTOM WALL AND EACH PROBE WAS AWAY FROM THE EACH WALL
OF 5 em TO 10 cm. AND PLACED THE THIRD PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE INSTRUMENT
CHAMBER, PROBE NUMBER 4 WAS ATTACHED TO THE LOAD TEMPERATURE PROBE, IF FITTED, WITHIN 20 mm OF ITS TIP.
PROBE NUMBER 5 WAS PLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF ITS CONNECTION TO THE CHAMBER.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 6635300 21T6765 10-Jul-22

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

Fenlie GENERAL INFORMATION
Overall Ambient Temperature around the Chamber variation : 0 °C

Autoclave Condition : Normal
/'/\ Chamber Size (Diameter*H): 32 * 75 cm

1
v CHAMBER PERFORMANCE
Controller | Indicating |Temperature| Temperature| Overall Pressure Holding Operating
3 4- Temperature | Temperature|  Stability | Uniformity [ Variation (MPa) time (min) Cyclellimc
(°C) (°C) 0) 0) Q) ity
_____ 121.0 121.0 0,1 0.2 0.3 0.12 15 60
!‘y
FRONT
TEMPERATURE MEASUREMENT ACCURACY TEST(® C)
) Measured Temperature ( °C) at Spread Locations Uncertainty
Cont Temp| Ind Temp #1 #2 #3 #4 #5 (£ °0C)
121.0 121.0 121.78 121.79 121.66 121.74 121.80 0.65
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUDED

TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABILITY.
NOTE 3: LOCATION 3 WAS REFERENCE LOCATION,
NOTE 4 : 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 : 02
N.3.3-42
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1 Biochemical Oxygen Demand | 5-Day BOD Test, Membrane Electrode Method
2 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
3 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
4 pH Electrometric Method
5 Sulfide lodometric Method
6 Temperature Laboratory and Field Methods
Fi Total Dissolved Solids Dried at 180 °C
8 Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method
9 Total Suspended Solids Dried at 103-105 °C
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APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater, 23 ed. Washington, DC: APHA, 2017.
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