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1 Arsenic Digestion, Inductively Coup{ed-'Pl.ésma:"-rﬂ;-ﬁethodm
2 Barium Digestion, Inductively Cog,@_ﬁéd Plaané.'Methodm
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azidé-"f(:iodific‘é’éibn Method®
2) 5-Day BOD Test, MEmbraﬁe Electrode Method®
4 | Cadmium Digestion, lrwducﬁvely Coupled Plasma Method®?
5 Chemical Oxygen Dermand Closed ReﬂuX Tutrlmetnc Method?
6 Chromium D|ge5t|on, Inductlvely Coupled Plasma Method?!
7 Color ADMI? nghted Ordinate Spectrophotometric
,_Methodm
Copper S | Dugesﬁan Inductively Coupled Plasma Method™
Hexavalent Chromium | Cotorimetric Method!?
10 Lead 5 l'.[jiges-tion, Inductively Coupled Plasma Method'?
11 Manganese S Digestion, Inductively Coupled Plasma Method™?
12 |Nickel O Digestion, Inductively Coupled Plasma Method!?
13 | Oil&Grease Liquid-Liquid, Partition Gravimetric Method™
14 pH O i Electrometric Method?
15 | Phefiols - Distillation, Direct Photometric Method!
16 I_._'Séftenign_‘_i:" Digestion, Inductively Coupled Plasma Method®
17 A -SuLﬂ_'de lodometric Method®
)48 Temperature Laboralory and Field Methods'
19 | Total Dissolved Solids Dried at 180 °C*
20 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method?
21 | Total Suspended Solids Dried from 103 to 105 °C%
22 Zing Digestion, Inductively Coupled Plasma Method?
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1 Antimony Digestion, Inductively Coullled F‘t ethod™
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Carbon Monoxide Instrument Analyzer Method™
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7 Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
8 Copper lsokinetigSampiag, Digpstidn .Inductivety Coupled
Plasma m?\.
9 Lead Isokinetic Sampling, Di‘gi stio ely Coupled
Plasma Method™
10 Manganese

ay,

——re

Isokingset ling, Diegstion, Inductively Coupled
Pla e 4

:& !;‘:OD:W.W!E.

SYhom o

ENTIC g

11 Nickel,..




a1aun dTuaiy WuATIEN
11 Nickel Isokinetic Sampling, Digestion, Inducttvety Coup ed
Plasma Method™
13 Opacity Ringelmann's Method!!
14 Oxides of Nitrogen Instrument Analyzer Method®
15 Selenium Isakinetic Sampling, D|gestlon !nductNety Coupled
Plasma Method™ :
16 ulfur Dioxide 1) Absorption Sampllng, Barlum—Thorm Titrimetric
Method™ Y
2) Instrument Analyzer Methodm
17 ulfuric Acid Isokinetic Samptlng, Barium-Thorin Titrimetric
Methqdm N
18 Tellurium Isoklnetlc Sammeg, Digestion, Inductively Coupled
o -PIasma Methodm
19 Tin N fsolgméhc Sampling, Digestion, Inductively Coupled
h \.P,lasma Method™
20 Total Suspended Par‘mcutate | tsokinetic Sampling, Gravimetric Method™
21 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
0 Plasma Method"
22 Xylene Adsorption Sampling, Gas Chromatographic
i Method™

ATHANY BAATIEA
2 g Electrometric Method!®
fiu $1uu 14 598073
Al Asuany ERRIGERET
1 Antimeny Digestion, Inductively Coupled Plasma Method!®*
2 Arsenic Digestion, Inductively Coupled Plasma Method!®®!
3 Barium DigestiomrMductively Coupled\Plasma Method®”
4 Berytlium Digestion, Inductiveky,\C upl ethod®?)
5 Cadmium Digestion, Inductive{y' upl Method®?!
6 Chromium Digestion, Inductively Chupled Pldsma Method™*!
7 Lead ctively Cdupled Plasma Method™*!
8 Manganese ively Coupled Plasma Method!**!

-

NTIC

“Neom ﬁ“""

| &N

A4

9 Mercury...




el asuaiy BT

Mercury Digestion, Inductively Coupled Plasma Method®!
10 Nickel Digestion, Inductively Coupled Plasma Methiod™”!
11 | Selenium Digestion, Inductively Coupled Plasma Method"*!
12 Silver Digestion, Inductively Coupled Pl_as-'i?nal Method™®
13 Vanadium Digestion, Inductively Coupled-,ﬁ[‘ésma‘-Method[ﬂj]
14 Zinc Digestion, Inductively Cqu-g‘t'ed Plasma Method®?

LBNA581989 2 |

1. NFENTIQRAMNTI. U'i“ﬂ’lﬂﬂi“ﬂ‘i’mﬂﬁﬁ'mﬂﬁ%,l 304 mwmmﬂ‘m e Tuidety
'Lummﬂwmnmaﬂmnﬂmwawuauwaﬂmw Wl 2549 ﬂ‘nﬂmmumnm 4 §una 2549.

WUl 123 Aoy 125 4,
2. APHA, AWWA, WEF, Standard Methipds for the Exammatlon of Water and Wastewater.
24™ ed. Washington, DC: APHA, 2023, ' 4

3. United States Envrronmeﬂ‘s&l Protecmon Agency. Standard of Performance for
New Stationary Source. 40 CFR 60. App_endb( A, 2019.

4. United States Enviroﬁfﬁental Protection Agency. Test Methods for Evaluation Solid
Waste PhysmaL/Chemtcal Methods AC|d Digestion of Sediments, Sludges, and Soils. SW-846
Method 30508, 1996:"

5. United States Enwronmental. Protection Agency. Test Method for Evaluation Solid
Waste Physm:al/Chem:caL Methods Inductively Coupled Plasma-Optical Emission Spectrometry.
SW-846 MET:hOd 60100 2018.

6. Uml'ed States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Phys\icaL;’ChemicaL Methods. Solid and Waste pH. SW-846 Method 9045D, 2004.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

Certificate of Calibration CertNo.:
Page.:
Equipment : pH Meter
Manufacturer : Mettler Toledo
Model : SevenCompact pH/lon S220
Serial No. : B329579021
ID No. : TLC-L020
Condition As-Received: Used Item

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
{ ) Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 it N
TEL.0-2717-3000-29 FAX.0-2719-9484

24 June 2025
25 June 2025
2506-0757DN-1

Tops-Lab Consultants Co.,Ltd.
189 Moo. 3, Bangrakphatthana,
Bangbuathong, Nonthaburi 11110

(25 = 2.5) °C
(50 + 15) %
In - house method :

- CP-CH5 by direct measurement with DC voltage

standard and direct measurement with
certified reference material (CRM)

NSC-TISI-TIS17025
CALIBRATION 0008

25CH760
10of3

- CP-CH8 by comparison with temperature standard

Walalak Sirithean

g,,;ﬁlu"o

Approved Signatory

26 June 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.




Cert.No.: 25CH760
Page.: 2 0of 3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 24E2759 25 Aug 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

- This measurement resuit is traceable to S| throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials  : The measurement results are traceable to S| through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.965 CPA chem 1066667 18 Jan 2026
pH 10.010 CPA chem 1114385 08 June 2026

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input (smV) k
pH mV mV pH
pH Meter 4.000 177.48 1771 4.000 0.058 2.00
S/N.: B329579021 7.000 0.00 -0.3 7.000 0.058 2.00
10.000 -177.48 -77.7 10.000 0.058 2.00




Cert.No.: 25CH760
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mV) (%) k
pH Electrode 4.007 4.007 185.9 0.0044 2.00
S/N.: 4222298 6.965 6.968 11.6 0.0084 2.00
10.010 10.012 -163.1 0.0065 2.00
Function : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLabExpert Pro-ISM
- Serial No. : 4222298
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
23.0 23.001 22.9 -0.101 0.13 2.00
25.0 25.003 25.0 -0.003 0.13 2.00
27.0 27.001 27.0 -0.001 0.13 2.00
Remark - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %.
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D : felpg oy
Calibratech CO.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.{02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com
Certificate of Calibration

Certificate No. : 69-400189-2 Page : 10f2

Submitted by : Tops-Lab Consultants Co.,Ltd.
189 Moo 3 Bangrakphatthana, Bangbuathong, Nonthaburi 11110

Equipment : Temperature controlled enclosure (Incubator)
Manufacturer : Aqualytic Model : ET 618-4
Range : N/A “C Resolution : 0.1 “C
Serial No. : 0109/13922 ID No. : TLC-LO0S

Environment : On site calibration was carried out at the Laboratory, Tops-Lab Consultants Co..Ltd.
Ambient Temperature : (23.6t025.1) °C
Relative Humidity : (41 to 50) %
Line Voltage : (220.0 t0 228.0) V

Date of Received : 16 April 2026

Date of Calibration : 16 April 2026

Date of Issue : 17 April 2026

Calibrated by : Aphisorn Worawasukullaya

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Due Date Traceability

400046 & 400047  69-400018-2 24 Jul 2026 National Institute of Metrology Thailand (NIMT)

Approved by : "f/

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
Il

e calratrchcoth

This cerificate may not be reproduced other than in tull except with the prior written approval of the Calibratech Co.,Ltd.




CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_ cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :69-400189-2

Result of Calibration :

Without Adjustment

UUC Condition As-Received :

Function :

Good

Temperalu re measurement

This instrument was selting air ventilation at position 0 (closc)

Page : 2 of 2

Inside of Chamber

1/ W =055 m
D =048 m
s 4
4 ) H =072 m
1 3 3
Capacity = 0.19 m
? 9
H
HI2 8
5 At '
7
Q/LI/WQ
| 5cm| | 5em D
v D/2 5cm
=) Front -
Test Setting Indicating o
. Measured Temperature ( * C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
("C) (e ("C) 1 2 3 4 5 6 7 8 9 (A€ )
20.0 20.0 20.0 19.90 1 19.79] 19.80| 19.82] 19.76] 19.70| 19.81] 19.84 19.78 0.59
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("C) (°C) ("C) ("C) (°C)
20.0 20.0 20.0 0.21 0.28 0.60

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k

providing a level of confidence of approximately 95%

AL-F0031-03
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Harikul Science Co.,Ltd.

)'i HARIKUL 694 Soi Ratchadanivet 24, Pracharatbamphen,

Samsaennok , Huaikhwang, Bangkok 10310
SCIENCE Tel: 0-2274-2456 Fax: 0-2274-2443

Email: info@harikul.com www.harikul.com

CERT.No.: HS-X016C Certificate of Calibration

Calibration Date : 27 March 2026 Model : YSI 5000
Submitted by : TOPS-LAB CONSULTANTS CO.,LTD. SIN : 13K100714
189 Moo 3 Bangrakphatthana Bangbuathong Probe : YSI 5010
Nonthaburi 11110 SIN : 13J100364
ID NO.
Avg Room Temp : 20 °C Air Temp ref . S/N. F8065C26
Avg Water Temp : 20 °C Barometric ref  : S/N. F8065C26
Air Pressure : 760.00 mmHg Water Temp ref : -
Salinity : 0 ppt ID NO. HS001
Technician . Kittipong M.

Calibration Details

Calibration Point 100% air sat. (status) (status)
(@20 °C, DO = 9.09 mg/))

Measurement 1 (mg/) 9.09 (PASS) - -
Measurement 2 (mg/l) 9.08 (PASS) - -
Measurement 3 (mg/l) 9.08 (PASS) - -
Measurement 4 (mg/l) 9.08 (PASS) = =
Measurement 5 (mg/) 9.08 (PASS) ] -
Measurement 6 (mg/l) 9.08 (PASS) - -
Measurement 7 (mg/l) 9.08 (PASS) ] -
Measurement 8 (mg/l) 9.07 (PASS) - -
Measurement 9 (mg/l) 9.08 (PASS) -
Measurement 10 {mg#) 9.07 (PASS) - -
Mean Measurement 9.08 mg/l - -
Inaccuracy 0.01 mgl/l - =
Overall Status (PASS)

Manufacturer Specification

Accuracy = +/- 0.02 mg/l

1) This certificate is issued based on the result that are found as shown on

date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.
3) This result shall not be used for advertising purpose.

Technician Signature Laboratory Manager

(Kittipong Maekwong) (Natenapha Pisatkunchon)
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Calibratech Co.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 69-200139-1 Page : 1o0f2

Submitted by : Tops-Lab Consultants Co.,Ltd.
189 Moo 3, Bangrakphatthana, Bangbuathong, Nonthaburi 11110

Equipment : Electronic Balance
Manufacturer : METTLER TOLEDO Model : MS205DU
Serial No. : B420605448 ID No. : TLC-L038
Capacity : 220 g Resolution : 0.00001g/82g, 0.0001g/220¢g
Environment : On site calibration was carried out at the Laboratory, Tops-Lab Consultants Co.,Ltd.
Ambient Temperature : (29.51029.8) °C
Relative Humidity g (32.3t033.4) %
Alr Pressure 1007.0 mbar
Date of Received : 16 April 2026
Date of Calibration : 16 April 2026
Date of Issue : 17 April 2026
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certilication is traccable to the International System of Units

Standard Weights

1D No. Cert. No. Due Date Traceability
L£261-E2624 C02251973 07 Nov 2026 National Institute of Metrology (Thailand), (NIMT)

Approved by : r\ﬁ_ -

( Satja Sangkhum )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
EleE

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

woew.calibratech.coth.

AL-F0031-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 69-200139-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(®) (2) * (g)
0.1 0.00001 0.000018
0.2 0.00001 0.000020
0.5 0.00001 0.000023

1 0.00001 0.000026
&% 0.00001 0.000034
S 0.00000 0.000043
10 0.00000 0.000053
20 -0.00002 ) 0.000071
50 0.00001 0.00011
100 0.0001 0.00020
200 0.0003 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.09,

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
0:00003 0.00005 -0.00005 0.00001 0.00000 g
Repeatability Load test : 200 g
Stdev. ; 0.000000 4

-00o - '\{_..—-

L-F0031-03



(o
\\\\\‘\ 1 I‘?,%

.

1
Y4

(

CAL

i

——
UL NN
. AR
Calibratech CO.,Ltd. ” NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 69-400189-1 Page : 1 of 2

Submitted by : Tops-Lab Consultants Co.,Ltd.
189 Moo 3 Bangrakphatthana, Bangbuathong, Nonthaburi 11110

Equipment : Temperature controlled enclosure (Oven)
Manufacturer : Binder Model : FED 53
Range : N/A "C Resolution : 1 “C
Serial No. : 07-29050 ID No. : TLC-L004
Environment : On site calibration was carried out at the Laboratory, Tops-Lab Consultants Co.,Ltd.
Ambient Temperature : (33.41t036.2) °C
Relative Humidity : (45t053) %
Line Voltage ] (220.0t0 228.0) V

Date of Received : 16 April 2026
Date of Calibration : 16 April 2026
Date of Issue : 17 Apnil 2026
Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

1D No. Cert. No. Due Date Traceability
400029 & 400030  68-400567-1 27 Apr 2026 National Institute of Metrology Thailand (NIMT)

Approved by : ‘%/

( Permpon Chanpu )

Supervisor

The Uncertainties are for a contidence probability of approximately 95%
=5
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This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

CAL-F0031-03
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :69-400189-1

Result of Calibration :

UUC Condition As-Received :

Function :

Good

Temperal ure measurement

Without Adjustment

This instrument was sctiing air ventilation at position 0 (close)

Page : 2 of 2

Inside ol Chamber

—I/ W =040 m
o
2 5 4 D =033 m
A & o
1 3 H =040 m
3
9 Capacity = 0.05 m
o]
H
6 Hi2 8
Q ?
5 T
2
| P 5:mT 5¢ D
v D/2 5c /
s Front i
N
Test Setting Indicating
. Measured Temperature (* C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
("C) ("CH @) ] 2 3 4 5 6 7 8 9 (=2C)
104 104 104 105.4] 104.1] 103.4]103.9] 105.7] 104.1] 104.2| 104.6 103.6 1.0
180 180 180 182.61179.41179.3]1179.6| 182.7] 180.2] 181.7| 181.1] 179.3 1.3
Test Setting Indicating Measured Measured Overall
Poinl Temperature Temperature Uniformity Stability Variation
("C) ("C) (°C) (°C) (°C) ("Cc)
104 104 104 2.2 0.2 2.5
180 180 180 3.7 0.2 3.7

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03
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