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JIRANATEE ASSOCIATES CO.LTD.

Jiranatee Associates Co.,Ltd

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,
Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www jiranatee.com

Accredited calibration laboratary
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

NSC - TISI = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : COF-014-66

MEASUREMENT ITEM : Top Load Orifice

MANUFACTURER : TISCH

MODEL/TYPE : TE-5028

SERIAL NUMBER £ 3045

ID NUMBER : TNP-F-CALO2

CONDITION AS-RECEIVED : Used item

CUSTOMER : TNP Environment Co., Ltd.
332/173 Vision Smart Life Village, Bangrak Phatthana,
Bang Bua Thong District, Nonthaburi 11110

RECEIVED DATE : 29 Sep 2023

MEASUREMENT DATE : 01 Oct 2023

ISSUE DATE : 01 Oct 2023

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

Temperature :23.0+3.0 C
Relative Humidity :55.0+£15.0 %RH
Atmospheric Pressure :1010£10 hPa
CALIBRATION CONDITION:

Preconditioning
Measurement Condition

: 24 hours at ambient conditions.
: The average values during measurement are 25.1 "Cand 57.0 %RH.

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:
The table on next page give the measured values.

L
o

Calibrated by:

' Mr. Sorawit Thachalad

JITRANATEE ASSOCIATES GO, LT

N

NAC

¥ Miss Jittraporn Lertsomphol

Approved signatory: ...

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as a calibration guideline,

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (SI) through the VSL (National
Metrology Institute of Netherlands) via Certificate
number: G2211901

Unecertainty of Measurement:

The reported uncertainty of measurement is based
on the standord uncertainty muitiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY
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JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number COF-014-66 Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature | Temperature Ap_meter Ap_Orifice Standard Flow [Qs]
Plate [Pa] [Ta] [Tm] ¥
m3/min mmHg °C i mmHg inH20 m3/min

1 0.705 755.085 24 G5 2376 RR.702 1.008 1.045 0.641
2 1.005 756.073 24.81 23.66 53.939 2343 1.527 0.933
3 1122 756.065 24.44 23.62 48.579 2981 1724 1.050
4 1.166 756.080 24.33 23.58 46.771 3.229 1.794 1.093
5 1421 756.160 24 48 23.64 34.286 4.973 2226 1.356

Slope (m): 1.65230

Intercept (b): -0.01279

Correlation coefficient (+): 0.99984

Uncertainty (k=2): 0.015 m?/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap meter Ap_Orifice Standard Flow [Qq]
Plate [Pa] [Ta] [Tm] ¥
m3/min mmHg °C §C mmHg inH.0 m?/min

1 0.705 755.985 24.95 23.76 68.702 1.098 0.658 0.644
2 1.005 756.073 2481 23.66 53.939 2.343 0.961 0.937
3 1.122 756.065 2444 23.62 48.579 29381 1.083 1.053
4 1.166 756.080 2433 23.58 46.771 3.229 1127 1.097
S 1.421 756.160 2448 23.64 34.286 4,973 1.300 1.360

Slope (m): 1.03492

Intercept (b): -0.00806

Correlation coefficient (r): 0.99984

Uncertainty (k=2): 0.015 m*/min

***End of Certificate of Calibration***

JIRANATEE ASSOCIATES CO,,LTD.
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E/V e ENVIR SERVICE CO., LTD.
EERVAC 42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
P SO S Sy Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

ENVIER SESVICE CO.LTD

Analyzer Perfformance Test

Calibrated Date: 31 October 2023

Instruments Information

Analyzer Type : CO Analyzer Manufacturer : Thermo Environmental
Model : 48C Serial Number : 48CHL-67713-358

Calibrator Unit Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NOJ 595.47 PPM

Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM

ZERO AIR Genearator: API MODEL 701 Carbon Monoxide (CO) 4,535 PPM

Serial Number : 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment : Temperature__25.5 'C Humidity:__51 _%RH

Calibration Report

Zero Span
Reference Reading Drift Reference Reading Drifi%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.2 0.2 45.0 441 -20
After 0.0 00 0.0 450 45.0 0.0

Single Point Calibration Chart

I~
o

Analyzer Reading (PPM)
(=]
s

.
\
(Y
‘\
s
[}
(Y
‘ 1
] ]
‘ v
’
[
. 1]
2 &
@ g
@

45
Reference (PPM)

e

ENVER

7
) = > VICE
Calibrate By : /)ﬂ%é «"?:(n)mSJ >074) EER ﬁ%Q/

MR. KITTISAK JANSANGWATTANA 5154 tmd 5 ‘-’-"-"“" v "ﬂn. PASAGORN SAMOL
EMVIR SERVICE CO.LLTD
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EXAR ENVIR SERVICE CO., LTD.

SERVICE

SR

42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
- et g Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

ENVIER SEIVICE CO.LTD

Analyzer Performance Test

Calibrated Date: 18 September 2023

Instruments Information

Analyzer Type : NO-NO2-NOx Analyzer Manufacturer : Thermo Environmental

Model : 42C Serial Number : 0413406269
Calibrator Unit Standard Gas Concentration
Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator: API MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0129027

Expire Date: 22 Oct. 2027

Environment : Temperature__25.5 _"C_Humidity: 51 _%RH

Calibration Report (Before Adjust)

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB) =
NO 0.0 0.1 0.1 400.0 393.4 -1.7
NOx 0.0 0.0 0.0 400.0 394.6 -1.3
Calibration Report (After Adjust)
Zero Span
Status Reference Reading Drift Reference Reading —
(PPB) (PPB) (PPB) (PPB) (PPB) °
NO 0.0 0.1 0.1 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart |
400.0 !
= 400 - - 3
g 4 ‘,.-"'393,4
30— T
£ -
o _at®" --m-- After
g 100 e S
5 00 _.-"
g 0w
0 d an
Refer (PPM e - 3%,
T ENVIR |
ZERVICE
& r o » S ‘
Calibrate By: ANGCWNG 3 UNISI T8 = apmris by OK)%Q’/

MR. KITTISAK JANSANGWATTANA 3tiv 1fuilad 12o558 997%p pASAGORN SAMOL
ENVLY SERVICE CO.,LTD
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Z ENVIR SERVICE CO., LTD.
SERVICH 42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230

_——

i sl od wwaPie din Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

ENVES SESVICE CO.LTD

Analyzer Performance Test

Calibrated Date: 31 October 2023

Instruments Information

Analyzer Type : SO2 Analyzer Manufacturer : Thermo Environmental

Model : 43C Serial Number : 0327402325
Calibrator Unit Standard Gas Concentration
Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (502) 55.11 PPM
ZERO AIR Genearator: API MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EBQ129027

Expire Date: 29 Oct. 2027

Environment : Temperature_ 25.5 °C Humidity:_ 51 _ %RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Byt
(PPB) (PPB) (PPB) (PPB) (PPB)
Before 0.0 0.1 0.1 400.0 393.1 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart
400.
= 400 00.
o H*° 9
g, -=® |
0300 +————— — e
£ ‘.o‘
T - -——tn e
8 200 .“,. - * == Before
o L -=m=- After
3] -
~ 100 4— an®
> -
5 0"
< 0 #U,l
0 400
Reference (PPM)
/..z
DA =)
)
SERVICE

Calibrate by: NGNS FUNIISI TP “F5age by . MRS —

uSvn iulas wosia 9nn
MR. KITTISAK JANSANGWATIANAEN VIR SEAVICE €6, LraMR. PASAGORN SAMOL
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' ENVIR SERVICE CO., LTD.

= A 42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
ot fre el Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

ENVIR SERVICE CO.. LTD

Analyzer Performance Test

Calibrated Date: 2023-Nov-1

Instruments Information

Analyzer Type : CH4-NMHC-THC Analyzer Manufacturer : HORIBA
Model : APHA-3460CE Serial Number : 423740300209
Cadlibrator Unit Standard Gas Concentration
Dilutor Model : Dasibi Model 5008 Methane (CH4) 181.0 PPM
Serial Number : 705 Propane 180.7 PPM
ZERO AIR Genearator: APl MODEL 701 Cylinder number EBO123130
Serial Number : 1924 Expire Date: 3 Oct. 2027

Environment : Temperature_ 25.5 °C Humidity:_ 51 %RH

Calibration Report (Before adjust)

Zero Span
Status Reference Reading Drift Reference Reading Drifie
(PPM) (PPM) (PPM) (PPM) (PPM) °
Methane 0.0 0.1 0.1 50.0 49.1 -1.8
NMHC 0.0 0.1 0.1 50.0 48.9 2.2
Calibration Report (After adjust)
Zero Span
Status Reference Reading Drift Reference Reading Drifie
(PPM) (PPM) (PPM) (PPM) (PPM) ?
Methane 0.0 0.0 0.0 50.0 50.0 0.0
NMHC 0.0 0.0 0.0 50.0 50.0 0.0
Single Point Calibration Chart
— 60
b 50.0
& 50
= *" 49,1
£ 40 se"
© PR g
g 30 ’__=" --¢--Before
5 20 JPPtaat --m-- Affer
4 P
0 0.1 18
Reference (PPM)

Calibrate By : .f)ﬂﬂﬁ%ojr '1?, 174 n)Jrka J 3’\0?'4-@ Approve by : %%Q//

MR. KITTISAK JANSANGWATTANA MR. PASAGORN SAMOL
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number

Customer

- SPR23070550-1 Page : 1 of 3

: TNP ENVIRONMENT CO. LTD.
332/173 Moo.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi
11110

Equipment Name
Manufacturer
Model

Serial Number

[D. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Sound Calibrator

KEPLER

KSM-42C

160100568

TNP-F-CALO1

23°Cct 3°¢ Received Date :31Jul2023
50 % T 15 % Calibration Date © 02 Aug 2023
In-Lab Recommend Due Date 02 Aug 2024
In-House Methad Date of Issue o 03 Aug 2023

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this catibration are certificd by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The resuit reported herein apply enly to the calibration of the item described above as

received.Cur decisian rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets thair needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by . Mr.Karoon Pengsalung Approved by
g
Calibration Officer ( Mr.Nirut Loha )
Autharized Signatory

SP-FM-C04-15rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number :  SPR23070550-1 Page :2 of 3

Reference Standards

EriBUoR 1890 T GOl 5269

Equipment Name Model Serial No. Certificate No. | Due. Date
Measuring Receiver §202A 2950A02471 EF-0001-23 12 Jan 2024
AUDIO Analyzer 82038 3011A09975 ELO5303/23 14 Feb 2024
< Traceability

P
3

This certification is traceable to the International System of Unit maintained at :
NIMT - The National Institute of Metrology, Thailand.

PCAL - Professional Calibration & Services Co.,Ltd

( plpfeg] ) 0ETET uBlLinge

S

Y
i

299
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SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPRZ30/0550-1 Page : 3 of 3

Function : Sound Level

EUON IBEUON T OO 52/69

UUC Setting Standard Reading Error Uncertainty
( +dB) (dB) (dB) (+dB)

G4 g4.0 0.0 1.5
o 114 114.0 0.0 1.5
3
frial
E Note:
=
= The result of calibration was found accurale as show on date and place of calibraticn only.
= This Certificate is not certified for any commercial transaction.
- Measurement Uncertainty
;; The reporled uncertainty of measurement is the expanded uncertainty obtained by multiplying the
i‘é standard uncertainty with the coverage factor k = 2.00, providing a level of confidernce approximately 95%.
= - End of Certificate -
-~
©,
foy
3
2
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RELRN

SP-FM-04-15 REV.0
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/"‘/;,.u L CALIBRATION AND
i DIMENSIONAL MEASUREMENT
ACT = 2050

Certificate of Calibration

Certificate Number ! SPR23060536-1 Page: 1 of 3

Customer : TNP ENVIRONMENT CO. LTD.

332/173 Moo0.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi

i
i

11110
Equipment Name : Sound Level Meter
Manufacturer : Scarlet Tech
Model : 8T-25D
Serial Number 110340942
I, Number - TNP-F-823
Environmental Conditions :
Ambient Temperature o23cct 3°C Received Date © 30 Jun 2023
Relative Humidity © B0 % T 15 % Calibration Date D11 Jul 2023
Location of Calibration © in-Lab Recommend Due Date D11 Jul 2024
Calibration Procedure . SP-CPE-04-01 Date of Issue ‘ D12 Jul 2023

Method of Calibration

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

requirement of ISO/IEC 17025:2017 in accordance with raference procedure. Standards used to parform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply enly to the calibration of the itemn described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be repraduced except in full,without written approval of SP Metralogy

System (Thaifand).

Calibrated by : Mr.Karoon Pengsalung Approved by

Calibration Officer { Mr.Nirut Loha)

Authorized Signatary

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Calibration Report

Certificate Number @ SPR23060536-1 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date

Sound Level Calibrator ST-120 211203773 EEL.BP. 114/0166] 17 Jan 2024

Traceability
This certification is traceabile tc the International System of Unit maintainad at :

TISTR - Thailand Institute of Scientific and Technolegical Research

bOOZTET BN Ry 2@&.;@;‘:5%%.@{35_)% §”§.§§Ufﬁ3§§§ 1 00 BA/69
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SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate No. :  SPR23060536-1 Page : 3 of 3
Range : 94 o 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
i + )
Setting Fast Slow Fast Slow (
Q4 94.0 94.0 0.0 0.0 0.15
114 114.3 114.3 0.3 03 0.15
Select C Unit . dB
Standard WUC Reading Error Uncertainty
i +
Setung Fast Slow Fast Slow (£)
94 94.0 94.C 0.0 0.0 0.15
114 114.3 114.3 0.3 .3 0.15
Note:

The result of calibration was found accurate as show on date and place of calibraticn only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
Tne reported uncertainty of measurement is the expanded uncertainty obtained by muitiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— End of Certificate -

SP-FM—-04-15 REV.0



9 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

S]]

el

N

© Certificate Number : SPR23040172-1 Page: 1 of 3
S

E Customer © TNP ENVIRONMENT CO.,LTD.

-C;; 332/173 Moo.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi
=)

G 11110

z

=)

2 Equipment Name : Vibration Meter

)

= Manufacturer . Instantel

o

% Model © 721A0501/721A2901

S

= Serial Number © UM6150/UM12863

o

> ID. Number : TNP-F-V12

X

g Environmental Conditions

—_ - Ambient Temperature Gl 3 °C Received Date : 18 Apr 2023
—

9:3— Relative Humidity T 50% T15% Calibration Date © 21 Apr 2023
b}

= Location of Calibration . In-Lab Recommend Due Date 1 21 Apr 2024
g Calibration Procedure :  In-House Method Date of Issue : 22 Apr 2023

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

2ce-€6T (299)

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

n

WOD ULRHACSHINRUINECE MMM BLRY G O

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.
All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

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

=
|

Calibrated by : Mr.Munin Khumpum Approved by ”
—gi

Calibration Officer ( Mr.Nirut Loha)

1=

~

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR23040172-1

Reference Standards

Page : 2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Vibration Calibrator

VC-02

2007014

AV-0050-20

10 Dec 2023

=
i

Traceability

This certification is traceable to the International System of Unit maintained at :
NIMT - The National Institute of Metrology, Thailand.

SP-FM-04-15 rev.0
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Certificate No. :

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

Result of Calibration

SPR23040172-1

Velocity Performance Test

9 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Page : 3 0of 3

Unit : mm/spx

Fre(qﬁfr)‘cy STD Reading | UUC. Reading Error U”C(ej_fimty
80.0 1.002 1.034 0.032 0.012
80.0 2.004 2.045 0.041 0.023
80.0 3.001 3.056 0.055 0.035
80.0 4.004 4.067 0.063 0.046
80.0 5.004 5.051 0.047 0.058
80.0 6.003 6.069 0.066 0.069
80.0 7.005 7.082 0.077 0.081
80.0 8.008 8.112 0.104 0.092
80.0 9.011 9.184 0.173 0.10
80.0 10.015 10.238 0.223 0.12

Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying

the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%

— End of Certificate -

SP-FM-04-15 REV.0
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&= DKSH

Performance Verification Certificate

Job No. LSPR2208846

Equipment : AA SPECTROMETER Customer : Environment & Laboratory Co.,Ltd.
Manufacturer : GBC Scientific Location : Laboratory
Model Type : SavantAA Verification Date : 10 October 2022
Serial No. : A8631
Result of Verification
Test Description Tolerance Reading Result
1. EHT <350 \Y 253 \Y PASS
Photometric Noise o =
2. Wavelength Accuracy , Cu 324.7 nm +0.20 nm 324.80 nm PASS
3. Wavelength Accuracy , Cs 852.10 nm +0.20 nm 8562.17 nm PASS
4. Slit Width 0.2 nm +0.02 nm 0.22 nm PASS
5. Slit Width 0.5 nm +0.05 nm 0.52 nm PASS
6. Slit Width 1.0 nm +010  nm 1.05 nm PASS
7. Standard Gauze Screen_0.49 Abs +0.02 Abs 0.489 Abs PASS
BC mode with gauze 0.0007 Abs
BC mode without gauze 0.0009 Abs
* Difference between With gauze and <0.02 - Abs -0.0002  Abs PASS
without gauze
8. ABS Reading 5ppm,Cu >0.7 Abs 0.884 Abs PASS
9. %RSD <05 % 0.19 % PASS

We hereby certify that instrument complies with GBC factory speccifications

Your satisfaction is our promise @ SPCRT

Mr. NIWAT SUPATANIT
12 October 2022

Verification By :
Issued Date :

DKSH Technology Limited

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone +662 639 7000, Fax +662 333 1026

Email: marketing.tec.th@dksh.com Website: www.dksh.com

Delivering Growth - in Asia and Beyond.

S

Signatory :

Vi Alaadiay inaTulad 91
2533 nyufmu’m UDNUINAN LUaWsETUUY NFINWY 10260
Tnsenwn +662 639 7000 Tnsd1s +662 333 1026

awa marketing.tec.th@dksh.com www.dksh.com




Job No. LSPR2208846 & D KS H

[ Service contract Basic Plan
[ Service contract Performance Plan usSen daway inalulad s1da

PREVENTIVE MAINTENANCE AND PERFORMANCE VERIFICATION REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER (AAS)

Issued Date: 10/10/22

Customer : U3 Bulhsauniun uaus wauasined drfin Manufactuer : GBC Scientific Equipment Pty Ltd.
Address : 53/3 Wy 3 nUUISIF fiuanalnuiey sunaifins Model : SavantAA

UUNY3 Jniauuny3 11000 Seital No - A8631
Contract : Ao 0ddn NsaTaR Location : Laboratory

Power on switch and initial status

Instrument Ready dnnuziaiasnsandau

Preventive Maintenance Remarks
Electrical Voltage
- Main voltage ( power supply check 220V +10V ). %] O 236.5 VAC
Power indicator light (Replace if faulty). 4} O N/A
- Power core (Clean or replace as appropriate). %] O N/A
- Fan (Clean or replace filter element as appropriate). M Ol N/A
- Temperature (10 to 35 deg.C) M | 26:2:G
- Humidity (8 to 80%). M O 55%
- Air Quality (No Dust) 4 O N/A
- No corrosive vapours present from laboratory sample preparation or %} O N/A

external sources.

- Windows lens (Clean or replace as appropriate). 4} O Clean

- Light Source (Check operation. Replace if required). 4} U Ready

- D2 Lamp (Check operation. Replace if required). | O Ready

- General (Tube and Fitting /Check for leaks). | O Ready
Air Zero (Inlet pressure range 300-400 kPa). M O 4 Bar

- Acetylene (Inlet pressure range 55-96 kPa). 4} O 0.9 Bar

- Nitrous oxide (Inlet pressure range 300-400 kPa). ‘ O ]

- Operating system 4] ] Windows 10

- Software Version 4] O SavantAA3.11
Verify that all computer links and installed software operate correctly [£] Ready

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 1/4




Q& DKSH

[ Service contract Basic Plan

[ Service contract Performance Plan UsSun dawawy inalulad sida
Spray Chamber Type

] ABR Spray Chamber M standard Spray Chamber

Preventive Maintenance

Flame system,
- Burner head (Clean the jaws using GBC Burner Cleaning Card). %} UJ Ready
- Burner mount (Check for wear. Replace the burner retaining plate if %} O Ready
required).
- Spray chamber (Visually inspect the bead for cracks, pitting or solid %} O Ready
deposits. Check or replace O-ring kit).
- Safety interlocks
» Burner (Check for Interlocks connector) | O Ready
» Spray chamber (Check for Interlocks connector) 4| UJ Ready
- Pressure relief bung. (Check or replace O-ring) 4] O Ready
- Nebulizer (Clean and check operation). ™ O Ready
- Gas connections (Check for leaks). ™ O Ready
- Capillary tube (Check bends and clog). 4} ] Ready
- Liquid trap (Drain / clean and replace O-ring kit). 4] O Ready

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 2/4




[ Service contract Basic Plan

Job No. LSPR2208846 & D KS H

[ Service contract Performance Plan USun daawy inalulad sida
Gas Flow. Optimisation, Pass Fail Remark
- Bleed gas lines ( Relieve pressure in the spray chamber). 4] U Ready
Ignitor (Ignite the flame several times to check ignition reliability. Replace 4] OJ Ready
the glow plug if required).
- Extinguish (Check operation). 4] O Ready
- Horizontal movement (Check operation for STD. Spray Chamber). %] 2 Ready
Vertical movement (Check operation for STD. Spray Chamber). 4] [ Ready
- Burner Adjuster ( Check operation for ABR Spray Chamber)
> Burner Angle (°C) ] O
> Angle Zero (mm) O O]
> Workhead Height (mm) 56| O]
» Workhead Centre (mm) O O

Note:

Customer Date :
C ot e )
Service Engineer Q= [ Maintenance Date :
PRy
1o /0(')(/2029_
(  Mr.NIWAT SUPATANIT )

ATOMIC ABSORPTION SPECTROPHOTOMETER Page 3/4




Job No. LSPR2208846
[ Service contract Basic Plan
[ Service contract Performance Plan

@a DKSH

Aay innlulad sda

Performance Verification Specification Actual Value Pass Failed Remarks
1. Wavelength accuracy Cu 324.75 nm +0.2 nm 324.80 nm M [ N/A
toptic calbration Sheek). - s gsbiiginm £0.2 im 852.17 nm - O N/A
2. Slit width accuracy 0.2 nm £0.02 nm 0.22 nm M O N/A
(02nm.05nm,1.00m) | 054 +0.05nm 0.52 nm M | O N/A
1.0 nm £0.10 nm 1.05 nm 7 N/A
3. EHT <350V 253V M | O N/A
4. Absorbance accuracy Reading +10% of 0.4891 Abs. M O N/A
(absorbance calibration calibrated value.
check).
» Gauze 0.49 A.U.
5. Background correction SavantAA <1% BC on with gauze: M O N/A
(optics alignment check). SensAA/XplorAA 0.0007 Abs.
difference between <2% BC on without gauze:
measurement with and 0.0009 Abs.
without 0.49 A.U. gauze for
10 samples.
6. Sensitivity /noise flame Cu 5 ppm 0.8839 Abs. M [ N/A
test >0.7 A.U.
(aqueous Cu solution test <0.5% RSD 019 % 4| O N/A
under air-acetylene flame).

Note:

Date :

Customer

Service Engineer

( Mr. NIWAT SUPATANIT )

Maintenance Date :

10/0‘:‘}/!?,02‘2

ATOMIC ABSORPTION SPECTROPHOTOMETER

Page 4/4
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27 FAX.0-2719-9484

Wy
S

1y,
72,
W

\
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//’l/

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 22TM1185
Page.: 1 of 3

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

) Pornthippa Tameyakul

(
(/) Malee Butkruea
() Suwit Imjai

Issue Date :

Autoclave
Rexall
LS-2D
04131
AUT-01

Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,

Nonthaburi 11000

Room No. 205

14 July 2022
15 July 2022
(26 x10)°C
(50+30)%

Tawatchai Pama

Walse -

Approved Signatory

27 July 2022

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.

A 0043527




Equipment : Autoclave Cert. No.: 22TM1185
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2207-02500C-7
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Data Acquisition 34970A MY44073381 22LM78/1 12 May 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**

(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.

This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Environmental
g e L e (%RH.)[ (Vo)
Bl SO TR S Beginning of Calibration 27 68 224
A Finished of Calibration | 28 63 223
i = e Ref. Std.
Position Description
S o ID No.:
¥2__/ 1= |Center of chamber 20-01TC-01
= 2= Temperature sensor | 20-01TC-02
3= |Exhaust port 20-01TC-03

Wk -

a 1119214




Equipment : Autoclave Cert. No.: 22TM1185
Condition As-Received : Used Item Page.: 3 of 3

Reference : 2207-02500C-7
Result of Calibration :-  ( *) Without Adjustment
Operating parameter Set : Temperature = 1202556

Sterilization period = 15 minute
UUF:* UU('i* 5 Average* ' Stability Press.ure Uneartainty Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(°C) (°c) £C) (£°C)|(kgiem?)| (£°C) k
1 121.644
120 = 2 121.524 0.82 1.2 1.2 2
8 121.570

Average* : The average of 30 values in each position.

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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 %.

-00o-

Wy, .

a 1119213
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Perkin!

WO0-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

Customer : Environment & Laboratory

Date Tested:

September 9, 2022

Recommendation Recertification

Address :

40 Soi Liangmueangnon 13

Period

Talad Kwan, Mueang

Nonthaburi 11000

User Name: K. Alisa

Visit Number:

Recertification Due:
Date Last Certified:

12

Months

September 9, 2023

January 14, 2021

1of 1

Phone: 086-568-4249 PerkinElmer Phone: 02-719-6420 ext 206
E - Mail : PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

Avio 200 079516062402

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Method

TEST STANDARD USED
Multielement Standard

Instrument Cal. STD4

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

PART NUMBER
N069-1579

N930-0221

COMMENTS

EXPIRATION DATE
Jun 30,2023

Nov 30, 2023

CUSTOMER INITIALS

Page 1 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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PerkinE

WO0-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079516062402

1. MECHANICAL CHECKS

DATE TESTED:

September 9, 2022

A. Inspect and clean all fans and filters. OK
B. Inspect and replace as necessary, all torch components including the RF coil. OK
C. Inspect all tubing for sign of clacking or leaking. OK
D. Adjust water and gas pressure regulator settings. OK
E. Inspect and leak check pneumatics drawers. OK
F. Clean the exterior of the instrument. OK
2. OPTICAL CHECKS
A. Inspect and clean all optical components. OK
B. As reqiured, check and replace all purgebfilters. OK
C. Recheck optical alignment. OK
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller. OK
B. Flush out the chiller every year. OK
4. PERFORMANCE CHECKS
A. Torch View Alignment. OK
B. Wavelength Calibration. OK
Page 2 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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Perkin!

WO0-01062148

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079516062402 DATE TESTED: September 9, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV

As 193.696 nm <0.009 nm 0.00765 nm

Ni 231.604 nm <0.011 nm 0.00885 nm

Ni 341.476 nm <0.015 nm 0.01268 nm
Spectral Resolution : VIS

Ba 455.403 nm <0.020 nm 0.01519 nm
Precision

Zn 206.200 nm % RSD <1.0% 0.58 %

Mg 280.271 nm % RSD <1.0% 0.17 %

Mg 285.213 nm % RSD <1.0% 0.18 %

Ba 455.403 nm % RSD <1.0% 0.22 %
Detection Limits : Axial

TI 190.801 nm 3(sd) 0.25 ppb

As 193.696 nm 3(sd) 1.92 ppb

Se 196.026 nm 3(sd) 0.99

Pb 220.353 nm 3(sd) 1.24 ppb
Detection Limits : Radial

As 193.696 nm 3(sd) 1.12 ppb

Zn 213.857 nm 3(sd) 0.06 ppb

Mn 257.610 nm 3(sd) 0.00 ppb

La 379.478 nm 3(sd) 0.09 ppb

Ba 455.403 nm 3(sd) 0.01 ppb

Ba 493.408 nm 3(sd) 0.01 ppb
BEC : Axial (IB X 1000)/(IS-IB)

Mn 257.610 nm < 30 ppb 4.50 ppb
BEC : Radial (1B X 1000)/(IS-IB)

Mn 257.610 nm < 30 ppb 5.91 ppb

Page 3 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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| Re

Perkin!
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200
SERIAL NUMBER: 079S16062402 DATE TESTED: September 9, 2022
Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

v meets

does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer: R/\M

( Duang Hiransuk )

Service Engineer

Page 4 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27 FAX.0-2719-9484
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NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No
Page

Certificate of Calibration

Equipment : Incubator
Manufacturer : Memmert
Model : BM 500
Serial No. : D593.0342
ID No. : CHI-002

Submitted by :

Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,

Nonthaburi 11000

Location : Room No. 204
Received Order : 14 July 2022
Calibration Date : 15 July 2022
Ambient Temperature : (26+10)°C

Relative Humidity :

Calibrated by :

Approved by :

) Pornthippa Tameyakul

/
(/) Malee Butkruea
() Suwit Imjai

Issue Date :

(50 +30) %

Tawatchai Pama

Nl -

Approved Signatory

27 July 2022

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.

.. 22TM1184
3 o) i |

A 0043524




Equipment : Incubator Cert. No.: 22TM1184
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2207-02500C-4
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44073381 22L.M78/1 12 May 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
| Beginning Finished
—((2 ’ Temp. (°C) 23 22
P REL.Humid. ( % ) 67 66
4 2 . ng AC Supply ( Volt ) 223 224
b
: S | A $ Position : pEl st
o ___l_/__j 7 I// ID No.:
| Wi o, LA 78 ﬁ o 1RTD-2/1
Tl 2 1RTD-2/2
CRTEEE T 3 22-01RTD-03
Probe Installation Details : Dimension of Chamber : s 1RTD-2/4
i A x e 5 1RTD-2/5
=B e W= O5e o 6 1RTD-2/6
c= 50 cm = 0.48 = 7 1RTD-2/7
Capacity = 0.11 m3 8 iRTD=d
9 (ref.) 1RTD-2/9

Waly, .

a 1119006




Equipment : Incubator Cert. No.: 22TM1184
Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2207-02500C-4
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc* uuc* Temperature Temperature Overall Uncartainty Coverage
Point Setting Reading stability uniformity Variation Factor
(G (°C) (°C) (£°C) (°C) (°C) (£°C) k
35.0 35.0 35.0 0.035 0.55 0.63 0.30 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 35.100 34.653 35131 34.871 35.067 34.888 35.092 35.235 35.170

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensot
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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 %.

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) o
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES e

N
L, I/\\ W
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 taliy NSETTaITIS17055
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22CHO415
Page.: 10f3
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Certificate of Calibration

Equipment : Spectrophotometer

Manufacturer : Hach

Model : DR 3900

Serial No. : 1988383

ID No. : i

Condition As-Received: Used ltem

Received Date : 14 July 2022

Calibration Date : 14 July 2022

Reference : 2207-02500C-11

Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13 Talad Kwan,
Mueang, Nonthaburi 11000

Calibration Place : Room No. 304

Ambient Temperature : (27.5-27.2)°C (On-Site)
Relative Humidity : (53.2-53.8)% (On-Site)
Calibration Procedure : In - house method :

CP-OCH4 based on ASTM E 275-01

Calibrated by : Saithip Meangmai

Approved by : % ’

Approved Signatory

(/) Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 27 July 2022

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.

A 0043531




Cert. No.: 22CHO415

Page: 20of3
Condition of calibration result
. Reference Standard Material :
Material Serial No. Certificate No. Due date
1. Absorbance Standard set 8331 08 Sep 2022
2. Wavelength Standard set 14536 19 Jan 2023
3. Wavelength Standard set 14537 19 Jan 2023

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

. This certificate is traceable to the International System of Unit maintained at :
- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
- National Institute of Standards and Technology (NIST), The United States of America

Spectral BandWidth : 5 nm

Scan Speed : - nm/min

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor

(nm) (nm) (xnm) k

418.40 418 0.59 2.00
537.00 536 0.59 2.00
638.00 638 0.66 2.00
747.61 748 0.59 2.00
807.04 807 0.59 2.00

Wals, -

a 1119206




Cert. No.: 22CHO415

Page: 3o0of 3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (*Abs ) k
Zero 0.000 0.0028 2.00
0.5723 0.571 0.0034 2.00
420.0
0.7522 0.750 0.0031 2.00
1.0907 1.089 0.0033 2.00
Zero 0.000 0.0028 2.00
0.5616 0.560 0.0034 2.00
440.0
0.7345 0.732 0.0032 2.00
1.0646 1.063 0.0034 2.00
Zero 0.000 0.0028 2.00
0.5118 0.513 0.0034 2.00
465.0
0.6773 0.678 0.0031 2.00
0.9809 0.983 0.0034 2.00
Zero 0.000 0.0028 2.00
5464 0.5228 0.522 0.0030 2.00
) 0.6861 0.684 0.0030 2.00
0.9941 0.992 0.0031 2.00
Zero 0.000 0.0028 2.00
0.5546 0.552 0.0029 2.00
590.0
0.7159 0.714 0.0032 2.00
1.0369 1.032 0.0030 2.00
Zero 0.000 0.0028 2.00
0.5401 0.538 0.0029 2.00
635.0
0.6835 0.681 0.0030 2.00
0.9889 0.987 0.0031 2.00
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer

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 %.

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) e
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pirin N
TEL. 0-2717-3000-27 FAX.0-2719-9484
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NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 22TM1183
Page.: 1 of 3

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

) Pornthippa Tameyakul

/) Malee Butkruea
() Suwit Imjai

Issue Date :

Water Bath
Memmert
WB22
1505.0053
WAB-01

Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,

Nonthaburi 11000

Room No. 303

14 July 2022
14 - 15 July 2022
(26+10)°C
(50 +30) %

Tawatchai Pama

Wl .

Approved Signatory

27 July 2022

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.

A 0043523




Equipment : Water Bath Cert. No.: 22TM1183
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2207-02500C-3
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT04 according to direct

measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Data Acquisition 34970A MY44073381 221 M78/1 12 May 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
(°C) (%R.H.) (Volt)
Beginning of Calibration 31 45 219
Finished of Calibration 30 52 218
= Ref. Std.
Position :
S/N.:
1 4803988-006
1 2 2 4803988-007
5(ref.)
4 3 2 3 4804539-014
4 4804539-015
5(ref.) 4804539-016
Front

Wl .

a 1119008




Equipment : Water Bath Cert. No.: 22TM1183

Condition As-Received : Used Item Page.: 3 of 3
Reference : 2207-02500C-3
Result of Calibration :-  ( *) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
(°C) (°C) (°C3) 1 2 3 4 5 (ref.)
44.5 44.5 44.5 44.514 44.511 44.517 44.498 44.519
60.0 60.0 60.0 60.015 60.009 60.009 59.982 59.991
Callbratlon ! < stormity | Stability | Uncenamty] T . ede
point Factor
(°C) (°C) (£°C) (£°C) k
44.5 0.047 0.028 0.15 2
60.0 0.073 0.035 0.15 2

Average* : The average of 30 values in each position.

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

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 %.

-00o-
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CALIBRATION LABORATORY C0,LTD. .
A afam

. & . S ANSI National Accreditatian Board
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 z //ﬂ__\\} AT LTI

Tel. 02-578-0353-4 Fax: 02-578-2672 www.cal-aboratory.com E-mailsale@cal-laboratory.com 7 7?“\ e
2 DIMENS i
CLC DIMENE

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  SMART SENSOR

MODEL / TYPE : AS218

SERIAL NO. : 6766085/TIZZ29744

CLID. NO. ;272302598

JOB CONTROL NO. ;230911100491
CUSTOMER : TNP ENVIRONMENT CO., LTD.

332/173 MOO 3 TAMBON BANG RAK PHATTANA,
AMPHOE BANG BUA THONG, NONTHABURI 11110

DATE OF RECEIVED : 11 September 2023 DATE OF ISSUED : 14 September 2023

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

Calibrated By : Sukgasem Seehanart
Calibration Engineer
Approved By : Mongkol Yotsoontorn
Authorized Signatory

14 September 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. Q23100491

F3-011-04/01-12 page 1 of 3

@clccalibration



CALIBRATION LABORATORY CO,LTD. . o $ap

2/10-11,74,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 3 e L

//;-_\_*-_\ CCREDITED

Tel. 02-578-0353-4 Fax; 02-578-2672 www.cal-laboratory.com E-mail:sale@cal-laboratory.com /,,,/,:.\ o —mn i
“ul 1y ALIBRATION AND

c I_c DIMENSIO MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER
MANUFACTURER :  SMART SENSOR
MODEL / TYPE : AS218

SERIAL NO. i 6766085/TIZZ9744

DATE OF CALIBRATION : 12 September 2023

ENVIRONMENT CONDITIONS :

Température : @s%25) °c Relative Humidity : (50 £ 15) % RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-01. The calibration was performed by direct measurement

with Certified Reference Material (CRM).

REFERENCE STANDARD USED :
1. pH Standard Solution, NIMT TRM CODE TRM-S-2003, TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06664263,11784256, Lot Number CC752722.

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

Lot Number. 040822 , 230822, Due Date 26 April 2024.
2. The measurements are traceable to International System of Units (SI) , through Control Company.

Certificate No. 4288-13355261 , Due Date 06 May 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. Q23100491

F3-011-04/01-12 page2of 3

@clccalibration



CALIBRATION LABORATORY CO.,LTD.

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

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com

CLC

Accredited

ISO/IEC 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

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)
4.003 4.02 - -0.017 0.013 2,15
7.000 7.02 - -0.020 0.015 2,06
10.003 10.02 - -0.017 0.016 2,05
Technical Note. Setting function CAL 3 point ( 4,6.86,9.18 ).
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 2,3 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23100491
page 3 of 3

F3-011-04/01-12

@clccalibration



CERTIFICATE OF CALIBRATION
CENTER ON INDUSTRIAL INSTRUMENT CALIBRATION

/
i

Classroom Building 4, 2nd Floor

King Mongkut’s University of Technology Thonburi -
126 Pracha-u-thit Road, Bangmod, Thungkru, Bangkok 10140 INSC-T1SI1-TIS 17025
Tel : 0 28725281-2, 0 24708311-2 Fax : 0 28725283 CALIBRATION 0179
E-mail ; cic.cal@kmutt.ac.th www.cic.kmutt.ac.th

Page 1 of 2

Certificate No. CM230219 Date of Issue 24 March 2023
Customer : TNP ENVIRONMENT CO.,LTD.
Address : 332/173 Moo 3, Bang Rak Phatthana,

Bang Bua Thong, Nonthaburi 11110
Instrument No. ; IM230219
Instrument Name : Weight
Manufacturer : LS
Model : Class Fl
Serial No. : S1K30-23
Issue by Mass Laboratory

Approved Signatory ‘; /g‘w (Syjin Hansitthisuntorn)

The reported expanded uncertainty is based on a standard uncertainty ml:l}ipié by a coverage factor k = 2, providing a level of confidence of approximately 95%.
This result relates only to the item calibrated. The certificate shalnot be reproduced except in full, without the written approval of the laboratory.




Certificate No.

CENTER ON INDUSTRIAL
INSTRUMENT CALIBRATION
KING MONGKUT 'S UNIVERSITY OF TECHNOLOGY THONBURI

INSTRUMENT DESCRIPTION:

Instrument Name:
Model:

Environment:

Received Date:
Condition As-Received:
Calibrated Date:

Calibration Reference:

MEASUREMENTS:

CM230219 Page 2 of 2
Weight Manufacturer: LS
Class F1 Serial No. : S1K30-23

Temperature: (@0-22)°C

Relative humidity: (44 + 10)% RH

Air pressure: 100.9 kPa

23 March 2023

New ltem

24 March 2023

WO0908 : in-house method based on OIML R111-1:2004(E)

Determination of conventional mass value was done by direct comparison with the standard weight class E2

on a Mass Comparator according to the in-house method based on OIML R 111-1: 2004(E) at ambient conditions.

All reference standards are traceable to recognized National standards which realize the unit of measurement

according to the International System of Units (Sl).

TRACEABILITY OF CERTIFICATE:
National Institute of Metrology Thailand (NIMT) through

1. NIMT Ceniﬁcéte Number MM-0194-18 for Standard Weight Serial No. 90332845

REFERENCE STANDARDS:
1. Standard Weight  Model YCS 01-652 - 02  Serial No. 90332845 Due. Date 29 October 2024

MEASUREMENT RESULTS:

Nominal Value Marking Conventional Mass Value Measurement Maximum

Uncertainty permissible error

1 kg

None 1 kg + 1.4 mg +1.6 mg +5.0 mg

Approved Signatory

End of Certificate

DS
7

(Sujin Hansitthisuntorn)

F0215/Rev.5/155ep2014
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) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Al
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m ANS| National Accreuiiation Board

Z~——~5 ACCREDITED

Certificate of Calibration
Certificate Number ! SPR23100181-1 Page : 1 of 3

Customer : TNP ENVIRONMENT CO.,LTD.

332/173 Moo.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi

11110
Equipment Name : Digital Thermometer
Manufacturer . Extech
Model : 39240
Serial Number . 0721B
ID. Number - TNP.LAB.34-2564
Environmental Conditions
Ambient Temperature Qe Uil e Received Date > 120et 2023
Relative Humidity : B0% T 15% Calibration Date © 13 Oct 2023
Location of Calibration : In-Lab Recommend Due Date : 13 Oct 2024
Calibration Procedure :  SP-CPT-04-06 Date of Issue : 14 Oct 2023

Method of Calibration

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Navaporn Uengseng Approved by

Calibration Officer ( Mr.PraJoon Topart )

Authorized Signatory

SP-FM-04-15 rev.0



-*  METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

ANS! National Accraditation Board
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Certificate Number SPR23100181-1 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Super Thermometer with PRT 1575/3850-40-392 58087/100288 PSL-T 0400/66 15 Feb 2024

Traceability
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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ANSI National Accreditation Board

2 ~~——~~5 ACCREDITED
% <
',,’//,_—\\_\‘\Q {SO/IEC (TOZS
Dol ™ CALIBRATION AND
s DIMENSIONAL gso’gunman

Result of Calibration

3 Certificate No. :  SPR23100181-1 Page : 3 of 3
' Unit : °C

: Setting Standard uuc Error Uncertainty

) Value Reading Reading (£)

- 0.0 0.006 0.2 0.194 0.070

20.0 20.007 20.0 ~0.007 0.070

= 30.0 30.011 30.0 ~0.011 0.070

> 50.0 50.013 49.9 ~0.113 0.070

7 Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

7 Measurement Uncertainty
- The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

® standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
~ End of Certificate

SP-FM-04-15 REV.0



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 23TW19
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HEOGO0013

ID No. : -

Received Date : 20 January 2023

Test Date : 23 January 2023

Reference : 2301-0699WN-1

Submitted by : TNP ENVIRONMENT CO.,LTD

332/173 Moo 3, Bang Rak Phatthana,
Bang Bua Thong, Nonthaburi 11110

Laboratory Condition : Temperature (25+5)°C
Humidity (50 £ 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by : Mh '

Approved Signatory

(/ ) Malee Butkruea
() Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 24 January 2023

B 0305303



Cert.No.: 23TW19
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center,Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 22MM5S0 20 Sep 2023
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9KOEO106
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.14 8.15 0.000

This report was certified only for the instrument we tested.It is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-000-
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a 1144750



ENTECIH
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Equipment Description
Equipment Model
Equipment Serial No.
1.D. No. or Control No.
Manufacturer
Customer Name

Customer Address
Total pages of certificate
Instrument Receiving Date

Receiving No.
Environmental Conditions

Calibration Place

Calibration Procedure No.

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate No.T/0 660071
Date of issue : 14-Mar-2023

Incubator

SMART i250-DS

0410-0121-0003

Entech Industrial Solution Co.,Ltd.

TNP ENVIRONMENT CO.,LTD.

332/173 Moo 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,
Nonthaburi 11110

2 pages

3-Mar-2023

0-230081

All of the measurement were carried out in the working area
Temperature :  (25+15) °C

Humidity (55+30) %RH

Voltage i (220 +22) VvAC

332/173 Moo 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,

Nonthaburi 11110

This instrument was calibrated by comparison of reference radiation source standard
according to calibration work instration no WI-CL-18-C

The calibration certificate expended uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the co verage factor k, which for a normal distribution corresponds to a co verage probability of approximately 95%

The standard uncertainty of measurement has been determined in accordance with M 3003
The expression uncertainty and confidence in measurement.

This certificate is applied only to item under test environmentsl condition.

This calibration certificate may not be reproduced other than in full exceot with the permission of the issuing laboratory.
Calibration certificates without signature and seal are not valid and The results relate only to the items tested/calibrated,

This calibration certificate documents are traceability to national standards, which realize the unit of measurement
according to the International system of units (SI).

Date of Calibration

3-Mar-2023

g

Mr. Kittipong Kaewsai
Calibration Engineer

) [t
Ms. Nongluck Wongse@e
Technical Manager

FM-CL-33-C Rev.4 Page 1 of 2 Issued Date 01/02/59

Entech Industrial Solution Co,Ltd. s
17/121 Soi Neamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID: 0105536035591 www.entech.co.th




ENTEECIH Calibration Certificate

Where

)

NSC-TISI-TIS 17025
CALIBRATION 0157

Afowd

Begin

Certificate No. : T/0 660071
The Reference Standard Instrument :-

Instrument Model Serial No. Cert No. Due date
1) Data logger with RTD Probe Agilent 34972A MY49017365 PSL-T 0524-2/65 4-Apr-2023
Measured room conditions

Temperature : Minimum:  21.3 °C Maximum: 22.8 °C

Humidity : Minimum:  49.3 %RH  Maximum: 54.7 9%RH

Voltage : Minimum:  220.1 VAC Maximum: 223.4 VAC

Fresh Air Setting: off

Sensor Position : - 5 4
1
: Working Space of chamber :
1 : 3 (Inside Dimensions) W x D x H : 500 mm x 480 mm x 1100 mm
i Sensor Installation Details :
i
; 9 - Sensor Number 1 to 8 installed approximately 50 mm
H E From each wall.
D ,!ﬁ --------- --8- - Sensor Number 9 installed approximately geometric
’5" 7 of the chamber.
W
Results : The measurement results of the calibration were reported in the table below.
(*) without adjustment () After adjustment
uucx* uuc* Temperature Reading oF Standard Sensor
Setting Reading Sensor Position

(°C) | (°C) i 2 3 4 | "5 6 7 8 9

20.0 20.0 20.34 | 20.30| 20.14 | 20.18 | 20.15 | 20.02 | 19.93 | 19.94 | 20.02

uuc* UUC* | Temperature| Temperature | Overall Uncertainty Coverage

Setting | Reading| Uniformity Stability Variation of Measurement Factor
(°C) (°c) (9] (=°0) (°C) & °0 K
20.0 20.0 0.50 0.40 1.00 0.61 2

UUC* = Unit Under Calibration
Remark :- - Temperature reading of Standard Sensors shown in the table were taken from the average of Standard reading
at each position. '
- Temperature Uniformity was calculated from the difference between the maximum and minimum of actual

temperature reading from all reference sensors at the same time.
- Temperature Stability was calculated from the maximum stability of nine positions, and formula of Stability is

[ ( Maximum Temperature Value - Minimum Temperature Value ) /2 ]
- Overall Variation was calculated from the difference between the maximum and minimum measured temperature

throughout observation time.

End of Report

FM-CL-33-C Rev.4 Page 2 of 2 Issued Date 01/02/59

Entech Industrial Solution Co.Ltd.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID : 0105536035591 www.entech.co.th




EC Metrology Technical Co.,Ltd.
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Calibration Certificate

Cert. No. : CT-23-01-23295
Page : 1 of 4
Issued date : 24 January 2023

Equipment : Water Bath , Manufacturer : MLAB , Model : WBN30
SI/N = 0347 , Customer ID = -

Client : TNP ENVIRONMENT CO.,LTD.
332/173 Moo 3 Bang Rak Phatthana, Bang Bua Thong, Nonthaburi 11110

Received Date : 20 January 2023 Ref. Job No. : 806601-00020

Calibrated by : Mr.Apiwat Mungsamak Cert. prepare by : Ms.Nattanicha Panumram
Calibrated Date  : 20 January 2023 Approved by 1 Mr.Montree Ruschasetkul
Calibration Place : vieeUfjiiFinns2

Environment Condition : Temperature 28.5 + 2.7 (°c) , Humidity 57.5 + 14.5 (%RH)

Calibration Method . In-house method based on ASTM E715-80 (Reapproved 2006) , (MTEC WI No. # WICAL-02-003-R01 )

Reference Standard Instrument :

No Instrument code Model Due date
1 Temperature Data Logger MTEC-CE-0175 MLAB 10/2023
2 Thermo Hygrometer MTEC-CE-0183 TP-50 06/2023

Condition of certificate :

(1) This certificate is traceable to International System of units (Sl Units). , (2) This certificate was certified only for the instrument we calibrated.
, (3) This result of calibration was found a}:curate as show on date and place of calibration only. , (4) The reported uncertainty of measurement
was based on a standard uncertainty multiplied by a coverage factor k = (see result table ) , providing a level of confidence of approximately
95%. , (5) This certificate may not be reproduced other than in full, except with the prior written approval of the head of Calibration Division,

Metrology Technical Co.,Ltd.

CER04-01-R02 Approved Signatory

14 Soi ChokChai 4 Soi 40 ,LadPrao .Bangkok ,Tel.: 0-2538-9205 ,0-2935-7096 Fax. : 0-2931-4015 Email : contact@mtec.co.th , www.mtec.co.th



Maetrology Technical

Metrology Technical Co.,Ltd.

Calibration Result :
Condition of UUC :

1) Adjust Condition Without Adjustment

2) Lid Cover Flat Sheet (Plastic , from

3) Circulation without circulation

4) XY=5cm. ,B~3cm.

(1) The quoted uncertainty include with * Stability”.

(2) Stability = One-half of the greatest maximum difference of measured temperatures at any one
sensors , for at least half an hour after reaching sted state

(3) Uniformity = The maximum difference of measured temperatures al two any sensor which are
observed at the same time

(4) Overall variation = The difference of the maximum and the minimum measured lemperature

througout observation time

=

Top of Bath

Water Surface /

Certificate No. : CT-23-01-23295
Page: 2 of 4
1 Y .
7w @
5
—— L |
3, 4 4
® ®
Al2 w B
v &
X oy
- w/2 -
= W -
Pic 1 . Position of each sensor No.

Section 1:  Report of Temperature distribution
Unit : (°c)
4 Measured Temperature @ Sensor No. Uncertainty )
Calibration Point ~ UUC Sating  UUC Reading RS A a | RpE e hes K
#1 #2 #3 #4 #5 ()
85 85 85.0 8530 8530 @ 8483 8476 8551 | 0.627 2
(") = The average of 30 values in each point , (**) = Coverage factor (k) value
Section2:  Report of Chamber Performance
Unit: (°c)
é Temperature Temperature Temperature
Calibration Point UUC Setting UUC Reading :
Uniformity Stability (£ °c)  Overall Variation
85 85 85.0 1.34 0.45 1.64
(*) = The average of 30 values in each point
APProved BIGNBIBNY | ..ccossmievimisiersnissaiaiasmess sesssin iz

44 Soi ChokChai 4 Soi 40 ,LadPrao ,Bangkok ,Tel

0-2538-9205 ,0-2935-7096

Fax

: 0-2931-4015 Email

contactiamtec.co.th , www.mtec.co.th



- Metrology Technical Co.,Ltd.

Certificate No. - CT-23-01-23295
Page: 3 of 4

Section 3:  Possible of temperature in chamber. Show minimium and maximum ofme.mge-msw Include with
uncertainty of measurer

Unit : (%)

. The average values is average of each position standard sensor througout observation time.

t o 5 Possible of Minimum | Possible Maximum
Calibration Point ~ yUC Setting UUC Reading

temperature in chamber temperature in chamber

85 85 85.0 84.13 8613

(%) = The average of 30 values in each point

Section 4 : Trend of acuuracy
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Metrology Technical Co.,Ltd.

Certificate No. CT-23-01-23295
Page: 4 of 4

(5.1) Temperature Distribution at UUC Reading B&0: -5
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) il\\é/// 2
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ) /./__._,_\\ &
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 {-'4' '-/I.;;?\-\"‘\\P
TEL. 0-2717-3000-24 FAX. 0-2719-9484 o NSC-TISI-TIS17025
CALIBRATION 0008
Certificate of Calibration = cemfieate ;‘;e 2328

Equipment : Liquid-in Glass Thermometer
Manufacturer: SK This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: TNP.LAB.12
Condition As-Received: Used Item

Received Date: 27 January 2023

Calibration Date: 07 February 2023

to 10 February 2023

Reference: 2301-0937WN Submitted by: TNP ENVIRONMENT CO.,LTD
Ambient Temperature: ( 25 £ 3 ) °C
Relative Humidity: (50 +20) % 332/173 Moo 3, Bang Rak Phatthana, Bang Bua Thong,

Nonthaburi 11110

Procedure used: Calibration were conducted using in-house calibration procedure CP-T02 according to comparison with

Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller.
The temperature scale used was based on ITS-90.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Digital Thermometer 1529 AT7AB09 2211274 17 Oct 2023
2) Industrial Platinum Resistance Thermometer 5627-12 571975 2211274 17 Oct 2023

2.The UUC* was immersed into liquid bath temperature controller and the top about 12 mm of the liquid column above the bath
medium in every calibration points. ‘

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

4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

//

] Phalinee Prabpaipal

Calibrated by :
Issue Date :

Thammanoon Phuwadkien Approved Signatory :
14 February 2023 [

[ ]Chatchawan Khunpiluek

[+/] Wanlop Larpkurn

B 0307331



Cert. No.: 237238
Page.: 2 of 2

Result of Calibration:- Without Adjustment
Function: Temperature measurement.
Type: Total Immersion

Scale Division: 1 °C

Reference point (0 °C ) Error = -0.9681 °C, with Uncertainty of Measurement of + 0.16 °C

uuc* Standard Uncertainty
Reading Temperature Error of Measurement
(ey - &) (°C) (£°C)
20 21.4342 -1.4342 0.16
30 31.5544 -1.5544 0.16
40 41.1382 -1.1382 0.16

Note: UUC* : Unit Under Calibration
The UUC* readings were made under magnification and resolved to one tenth of one scale division.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k = 2, providing a level of confidence of approximately 95%.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES q{q///-__\-\\\‘:‘:
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Dol
NSC-TISI-TIS17025
TEL.0-2717-3000-29 FAX. 0-2719-9484 CALIBRATION 0008

Cert.No.: 23CH126
Page.: 1o0of 2

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Adwa

Model : AD 12

Serial No. : 1328

ID No. : TNP.LAB.13

Condition As-Received: Used Item

Received Date : 27 January 2023

Calibration Date : 30 January 2023

Reference : 2301-0937WN-2

Submitted by : TNP ENVIRONMENT CO.,LTD

- 332/173 Moo 3, Bang Rak Phatthana,
Bang Bua Thong, Nonthaburi 11110

Ambient Temperature : (25 £ 2.5) °C
* Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)

Calibrated by : Walalak Sirithean

Approved by : th .

Approved Signatory

(/ ) Malee Butkruea
( ) Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 31 January 2023

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.

A 0050330



Condition of this calibration result

1. Certified Reference Materials

Buffer Solution

pH 4.008
pH 6.987
pH 10.008

Cert.No.:
Page.:

23CH126
2of 2

: The measurement results are traceable to Sl through CPA chem Ltd.,

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

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.
826588
826589
826590

Exp. date
09 July 2024

09 July 2023
09 July 2023

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

Calibration Results

Function : pH Measurement
Performing two buffers standard curve by using buffer nominal pH (4,7)

Unit Under Standard pH Actual pH [Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading [pH Measurement factor
(mV) (&) k
pH Electrode 4.008 4.01 N/A 0.0085 2.05
S/N.: 1328 6.987 6.99 N/A 0.011 2.00
10.008 10.02 N/A 0.0095 2.00

Remark - pH meter does not have voltage mode.
- Can not connect the BNC because the plug does not match with the socket.
- N/A = Not Available

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 %

-00o-
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TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

Equipment : Digital Thermo-Hygrometer
Manufactorer: EXTECH This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 448515 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: PONPES5899554
ID No.: TNP.LAB.21
Condition As-Received: Used Item

Received Date: 02 March 2023

Calibration Date: 07 March 2023

Certificate No. :

\\\‘“uluf"/,
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG, BANGKOK 10250 % ﬁ\\
LU

=
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Page :

Reference: 2303-0104WN Submitted by: TNP ENVIRONMENT CO.,LTD.
Ambient Temperature: ( 25 £ 3 ) °C
Relative Humidity: (50 +20)%

Nonthaburi 11110

Procedure used:

)

)

7

A\

s,

NSC-TISI-TIS17025
CALIBRATION 0008

by

23H486
10of 2

332/173 Moo 3, Bang Rak Phatthana, Bang Bua Thong,

Calibration were conducted using in-house calibration procedure CP-HO03 according to comparison

with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Hygro-M2 Dew Point Monitor 5112 2360195 20703 02 Aug 2023
2) Standard Humidity/Temperature Meter 400 10203027 TH-0082-22 22 Aug 2023

2.The certificate is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Viporn Tantiyawutti
10 March 2023

Approved Signatory :

fifo

[J ] Chakrit Waewanjua
[ ]Pornthippa Tameyakul
[ ]Viporn Tantiyawutti

B 0310047
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Result of Calibration:- Without Adjustment
Function: Humidity Measurement
Reference Standard uuc*
Temperature Humidity Reading
(°C) (%R.H.) (%R.H.)
25.0 50.1 48
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uuc*
Temperature Reading
(°C) (°C)
20.06 19.7
24.99 249

UUC* : Unit Under Calibration

Error
(%R.H.)
-2.1

Error
(°C)

-0.36

-0.09

Cert. No.: 23H486
Page.: 2 of 2

Uncertainty
of Measurement
(x%R.H.)

1.6

Uncertainty
of Measurement
(#C)

0.46
0.46

The reported uncertainty of meastirement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 ' e
CALIBRATION 0008

Certificate of Calibration Certificate No.: 23H487

Page: 1of 2
Equipment : Digital Thermo-Hygrometer
Miriliciimar: EXTECH This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 448515 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: PONPES5899555
ID No.: TNP.LAB.22

Condition As-Received: Used Item

Received Date: 02 March 2023
Calibration Date: 07 March 2023
Reference: 2303-0104WN Submitted by: TNP ENVIRONMENT CO.,LTD.

Ambient Temperature: ( 25 * 3 ) °C

Relative Hl_JmIdlty: (50 + 20 ) % 332/173 Moo 3, Bang Rak Phatthana, Bang Bua Thong,

Nonthaburi 11110

Procedure used: Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Hygro-M2 Dew Point Monitor 5112 2360195 20703 02 Aug 2023
2) Standard Humidity/Temperature Meter 400 10203027 TH-0082-22 22 Aug 2023

2.The certificate is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained at-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Viporn Tantiyawutti Approved Signatory : 2 j

Issue Date : 10 March 2023 [/ ] Chakrit Waewanjua

[ ]1Pornthippa Tameyakul
[ ]Viporn Tantiyawutti

B 0310048



Cert. No.: 23H487

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (x%R.H.)
25.0 50.1 29 -21.1 1.6
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (#°C)
20.06 19.9 -0.16 0.46
24.99 251 0.11 0.46

UUC* : Unit Under Calibration
The reported uncertainty of meastrement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o-
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES iy
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 '4/\//—\‘\\‘\\\

\‘\'\1’/’.’" >
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i‘\l\\z//'g

'rf"'“‘ﬂ A

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration ce“‘““‘:‘;f 2070

Standard Weight Set

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Class:F1 Corporate Services 3: Equipment Calibration and Testing Services.

15022021-01

TNP.LAB.25
Used Item

02 March 2023
04 March 2023

2303-0104WN Submitted by: TNP ENVIRONMENT CO.,LTD.
(23 22 ) °C
(50 + 15 ) % 332/173 Moo 3, Bang Rak Phatthana, Bang Bua Theng,

Nonthaburi 11110
1015.25 mbar

Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m? and a temperature
of 23.4 °C material density of weight is 8000 kg/m?.

Condition of this result

of calibration

1.Reference standards i'nstuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Weight Set (E2) 73336 20026 MM-0018-22 28 Feb 2024
2) Standard Weight Set (E2) 73338 20028 MM-0019-22 28 Feb 2024

2.This certificate is not certified for any commercial transaction.

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

4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Thapakorn Thammachai Approved Signatory :

z =~

Issue Date : 07 March 2023 [ ]Phalinee Prabpaipal

] Sura Suwannasri

[ ]Chaowalit Rittirak

B 0309848



Cert No.: 23M455

Page: 2 of 2
Result of calibration
Nominal Conventional mass Uncertainty of Maximum
Value Measurement Permissible error
Before Adjustment After Adjustment
(%) (%)
200 g 199.99986 g - 0.30 mg 1.0 mg
100 g 100.00015 g - 0.16 mg 0.50 mg
50 g 50.00015 g - 0.10 mg 0.30 mg
209 | 20000116 g . 0.080 mg 0.25 mg
1049 10.000041 g - 0.060 mg 0.20 mg
50 5.000010 g - 0.050 mg 0.16 mg
24 1.999936 g - 0.040 mg 0.12 mg
1g 0.999973 g - 0.030 mg 0.10 mg
200 mg 200.059 mg 200.007 mg 0.020 mg 0.060 mg
100 mg | 100037  mg 99.981  mg 0.016 mg 0.050 mg

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95 %.

-00o-
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THAI CALIBRATION SERVICES CO., LTD. "7,
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19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210
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Tel. 0-3439-7682-5 Fax: 0-3439-7687 =3
CALIBRATION TN

www.thaical.com E-mail : sale@thaicalibration.com, lab@thaicalibration.com
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NSC-TISI-TIS 17025
CALIBRATION 0189

CALIBRATION CERTIFICATE

Certificate No.S2306518S

page 1 of 2

Customer : TNP ENVIRONMENT CO., LTD.

332/173 Moo 3 Tambon Bang Rak Phatthana,

Amphoe Bang Bua Thong, Nonthaburi 11110
Equipment : Non-automatic weighing instrument (Electronic instrument)
Manufacturer : Shimadzu Order No. : 6652523-1
Model : AP225WD Ambient temperature:  (26.9 +5.0)°C
Accuracy class : ] Relative humidity : (52.0£10.0) %
Capacity : 10g/220¢g Received date : 21-Jun-2023
Resolution : 0.00001 g/ 0.0001 g Date of calibration : 21-Jun-2023
Serial No. : D316301848 Date of issue : 24-Jun-2023
ID No. : TNP.LAB.30 Condition of the balance : Good working conditions

Place of calibration : Wiay LAB
Calibration method :
This instrument was calibrated according to the EURAMET Calibration Guide No. 18.

Condition of reference standard weight

Instrument Nominal value Serial No. Certificate No.  Due-date  Density (ke/m’

1 Standard weight set 1 mgto2kg 15885+15849 M22100018 8-Oct-2023 7950

Traceability of the reference standard weight
This certificate is traceable to SI unit through Mass Calibration Laboratory Thai Calibration Services Co., Ltd., NSC-ONSC

accredited no. Calibration 0189.

Calibrated By Aekhasak Silarut Approved Signatory :

Technician Chonlatee Pongwatvisanon

This calibration certificate may not be reproduced other than in full,
except with the prior written approval of the head of TCS calibration laboratory.

TCS-F-138 Issue 01/Rev.01/12 Jun 2023

No. 17067



THAI CALIBRATION SERVICES CO., LTD. /%,
=

19/8 Moo 9 Soi Raiking 30 Puttamonton § Rd., Sampran, Nakornpatom 73210 J}3C=MRA
Tel. 0-3439-7682-5 Fax: 0-3439-7687 NN
CALIBRATION et "

www.thaical.com E-mail : sale@thaicalibration.com, lab@thaicalibration.com NSC-TISI-TIS 17025

CALIBRATION 0188

CALIBRATION CERTIFICATE Certificate No.S23065188

page 2 of 2

The repeatability of indication

Nominal Value Standard Deviation of reading Maximum difference between
(g) (g) suscessive reading (g ) s
100 0.000005 0.00001 5
200 0.00005 0.0001 5
The effect of eccentric application of a load on the indication (test load : 100 g)
Position Balar:ce Reading
(g)
Point 1 100.0000
Point 2 100.0002 m
Point 3 100.0001 1
Point 4 100.0000 2 5
Point 5 100.0001
Eccentric Value 0.0002
The error of indication
Nominal Value b b Balance Reading Correction Uncertainty (+) k
Standard Weight
(g) (g) (g) (g) (&)
Unload 0.00000 0.00000 0.00000 0.000016 232
0.1 ©0.10000 0.10003 -0.00003 0.000019 2.10
0.5 0.50000 0.50001 -0.00001 0.000023 2.04
1.00001 1.00000 +0.00001 0.000026 2.00
5 5.00000 5.00001 -0.00001 0.000038 2.00
10 9.99999 10.00001 -0.00002 0.000046 2.00
20 20.0000 20.0000 0.0000 0.000085 2.00
50 50.0000 50.0001 -0.0001 _ 0.00011 2.00
100 100.0000 100.0000 0.0000 0.00018 2.00
200 200.0000 200.0004 -0.0004 0.00034 2.00

Remark : Adjustment, External weight nominal value 100 g, Standard weight of Lab

Uncertainty of measurement
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by

the coverage factor (k), which for a normal distribution corresponds to a coverage probability of approximately 95% (confidence level).

This report will certify of the calibrated equipment only.
--End--

TCS-F-138 Issue 01/Rev.01/12 Jun 2023 NO. 1 4 8 5 1



THAI CALIBRATION SERVICES CO.; LTD. &\
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19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210 m

Tel. 0-3439-7682-5 Fax: 0-3439-7687 Yo=Y
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CALIBRATION
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www.thaical.com E-mail : sale@thaicalibration.com, lab@thaicalibration.com
= = NSC-TISI-TIS 17025

CALIBRATION 0188

CALIBRATION CERTIFICATE

Certificate N0.S2306519S

page 1 of 2

Customer : TNP ENVIRONMENT CO., LTD.

332/173 Moo 3 Tambon Bang Rak Phatthana,

Amphoe Bang Bua Thong, Nonthaburi 11110
Equipment : Non-automatic weighing instrument (Electronic instrument)
Manufacturer : Sartorius Order No. : 6652523-2
Model : SECURA224-1S Ambient temperature : (26.8 +5.0)°C
Accuracy class : - Relative humidity : (52.0+£10.0) %
Capacity : 220 g Received date : 21-Jun-2023
Resolution : 0.0001 g Date of calibration : 21-Jun-2023
Serial No. : 0041305301 Date of issue : 24-Jun-2023
ID No. : TNP.LAB.31 Condition of the balance : Good working conditions

Place of calibration : ¥ad LAB

Calibration method
This instrument was calibrated according to the EURAMET Calibration Guide No. 18.

Condition of reference standard weight

Instrument Nominal value Serial No. Certificate No. Due-date Density (kg/m’)
1 Standard weight set I mgto2kg 15885+15849 M2210001S 8-Oct-2023 7950

Traceability of the reference standard weight
This certificate is traceable to SI unit through Mass Calibration Laboratory Thai Calibration Services Co., Ltd., NSC-ONSC

accredited no. Calibration 0189.

Calibrated By : Aekhasak Silarut Approved Signatory :

Technician Chonlatee Pongwatvisanon

This calibration certificate may not be reproduced other than in full,
except with the prior written approval of the head of TCS calibration laboratory.

TCS-F-138 Issue 01/Rev.01/12 Jun 2023

No. 17068
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THAI CALIBRATION SERVICES CO., LTD.

19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210 m

Tel. 0-3439-7682-5 Fax: 0-3439-7687 TNy
CALIBRATION i

www.thaical.com E-mail : sale@thaicalibration.com, lab@thaicalibration.com il

NSC-TISI-TIS 17025
CALIBRATION 01889

CALIBRATION CERTIFICATE Certificate No.52306519S
page 2 of 2
The repeatability of indication
Nominal Value Standard Deviation of reading Maximum difference between &
(g) (g) suscessive reading (g )
200 0.00000 0.0000 3
The effect of eccentric application of a load on the indication (test load : 100 g)
Poaition Balance Reading
(2)
Point 1 100.0000
Point 2 100.0000 3 4
Point 3 100.0000 1
Point 4 99.9998 2 5
Point 5 99.9998
Eccentric Value 0.0002
The error of indication
4 Value of Reference : 2 s
Nominal Value Standard Weight Balance Reading Correction Uncertainty (+) k
(g) (g) (g) (2) (g)
Unload 0.0000 0.0000 0.0000 0.000082 2.00
0.1 ) 0.1000 0.1000 0.0000 0.000083 2.00
0.5 0.5000 0.5000 0.0000 0.000084 2.00
1 1.0000 0.9999 +0.0001 0.000085 2.00
5 5.0000 5.0000 0.0000 0.000090 2.00
10 10.0000 10.0000 0.0000 0.000094 2.00
20 20.0000 20.0001 -0.0001 0.00011 2.00
50 50.0000 50.0001 -0.0001 0.00013 2.00
100 100.0000 100.0000 0.0000 ~ 0.00019 2.00
200 200.0000 199.9998 +0.0002 0.00033 2.00

Remark : Without adjustment

Uncertainty of measurement
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by
the coverage factor (k), which for a normal distribution corresponds to a coverage probability of approximately 95% (confidence level).

This report will certify of the calibrated equipment only.

—End--

TCS-F-138 Issue 01/Rev.01/12 Jun 2023

No. 14853



Harikul Science Co.,Ltd.

HAR LJ 694 Soi Ratchadanivet 24, Pracharatbamphen,
”) IKUL Samsasgnok Huaikr\:wan Ban k0k1031(§)
% sCIENCE / ol

Tel: 0-2274-2456 Fax: 0-2274-2443

Email: info@harikul.com www.harikul.com
Certificate of Calibration

CERT.No.: HS-U039F

Calibration Date : 20 Jun 23 Model : YSI 4010-2wW
Submitted by : TNP ENVIRONMENT COMPANY LIMITED. SIN : 22051520
332/173 Moo. 3, Tambon Bang Rak Phatthana, Probe : YSI14100
Amphoe Bang Bua Thong, Nonthaburi 11110 S/N 1 22C102711
ID NO. 3=
Avg Room Temp : 20 °C Air Temp ref . S/N. E00522
Avg Water Temp : 20 °C Barometric ref : S/N. E00522
Air Pressure : 757.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician : Kittipong M.

Calibration Details

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

Measurement 1 (mg/l) 9.05 (PASS) - -
Measurement 2 (mg/l) 9.05 (PASS) - -
Measurement 3 (mg/l) 9.04 (PASS) = =
Measurement 4 (mg/l) " 9.03 (PASS) % =
Measurement 5 (mg/l) 9.04 (PASS) - -
Measurement 6 (mg/l) 9.04 (PASS) = -
Measurement 7 (mg/l) 9.04 (PASS) - -
Measurement 8 (mg/l) 9.03 (PASS) - -
Measurement 9 (mg/l) 9.03 (PASS) -
Measurement 10 (mg/l) 9.03 (PASS) - -
Mean Measurement 9.04 ' mg/! - -
Inaccuracy 0.05 mg/l - =
Overall Status (PASS)
Manufacturer Specification

Accuracy = +/- 0.2 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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1 Biochemical Oxygen Demand 1) 5-Day BOD Test, Azide Modification Method?
2) 5-Day BOD Test, Membrane Electrode Method®?
2 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™
5 pH Electrometric Method™
4 Sulfide lodometric Method™
5 Temperature Laboratory and Field Methods®
6 Total Dissolved Solids Dried at 180 °cf?
7 Total Suspended Solids Dried from 103 to 105 °C*
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1 pH Electrometric Method®
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1 Opacity Ringelmann’s Method™

2 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
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1 pH Electrometric Method™*! < E
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24" ed. Washington, DC: APHA, 2023.

3. United States Environmental Protection Agency. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2023.

4. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method 9040C,
2004.

5. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004?{“,#
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1 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method'
2 | Arsenic Digestion, Inductively Coupled Plasma Method™!
3 Barium Digestion, Inductively Coupled Plasma Method™
4 | a-BHC Liquid-Liquid Extraction, Gas Chromatographic Method®™
5 [3-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
6 | 0-BHC Liquid-Liquid Extraction, Gas Chromatographic Method"!
F Y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
8 Biochemical Oxygen Demand | 5-Day BOD Test, Membrane Electrode Method™
9 | Cadmium Digestion, Inductively Coupled Plasma Method™
10 | Chemical Oxygen Demand | Closed Reflux, Titrimetric Method™
11 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method®!
12 Color ADMI Weighted-Ordinate Spectrophotometric Method™!
13 Copper Digestion, Inductively Coupled Plasma Method®!
14 | Cyanide Distillation, Colorimetric Method™
15 | p,p-DDD Liquid-Liquid Extraction, Gas Chromatographic Method'
16 | p,p-DDE Liquid-Liquid Extraction, Gas Chromatographic Method®!
17 o,p-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
18 | p,p-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
19 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
20 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method"!
21 | Endosulfan II Liquid-Liquid Extraction, Gas Chromatographic Method"
22 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method'!
23 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
24 | Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method®™
25 | Formaldehyde Distillation, Colorimetric Method®?
26 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
2f Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatogramethodm

%

28 Hexavalent ...
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28 | Hexavalent Chromium i Filtration, Colorimetric Method®!

29 Lead { Digestion, inductively Coupled Plasma Method™

30 Manganese E Digestion, Inductively Coupled Plasma Method®™

3 Mercury | Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method®™

32 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™

33 | Nickel Digestion, Inductively Coupled Plasma Method™

34 | Oil and Grease ‘ Liquid-Liquid, Partition-Gravimetric Method®™

35 | pH Electrometric Method™

36 | Phenols i Distillation, Direct Photometric Method™

37 | Selenium | Digestion, Inductively Coupled Plasma Method®!

38 | Temperature Field Method™

39 | Total Chromium ! Digestion, Inductively Coupled Plasma Method™

40 | Total Dissolved Solids | Dried at 180 °C

a1 | Total Kjeldahl Nitrogen | Digestion, Distillation, Titrimetric Method™

42 | Total Suspended Solids | Dried at 103-105 °C™

a3 Trivalent Chromium Digestion, inductively Coupled Plasma Method;
Filtration, Colorimetric Method, Calculation!®!

a4 | Zinc E Digestion, Inductively Coupled Plasma Method®™

urldau 91uau 123 518013

a6y asuany ! BRI
i
1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
2 Acetone Purge and Trap Gas Chromatographic / Mass Spectrometric
Method!!
3 Aldrin ' Liquid-Liquid Extraction, Gas Chromatographic / Mass

| Spectrometric Method™

[\

W

4 Anthracene ...
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4 Anthracene | Liquid-Liquid Extraction, Gas Chromatographic / Mass
| Soectrornetric Method®
5 | Antimony | Digestion, Inductively Coupled Plasma Method®
6 Arsenic Digestion, Inductively Coupled Plasma Method™
7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
8 Barium ‘h Digestion, inductively Coupled Plasma Method™
9 Benzene : Purge and Trap Gas Chromatographic / Mass Spectrometric
Method™
10 | Benzola)anthracene Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
it Benzo(b)fluoranthene ‘ Liquid-Liquid Extraction, Gas Chromatographic / Mass
| Spectrometric Method™
12 | Benzo(k)fluoranthene | Liguid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
i3 | Benzoic acid Liauid-Liquid Extraction, Gas Chromatographic / Mass
| | Spectrometric Method™!
14 Benzo(a)pyrene Liquid-Liquid Extraction, Gas Chromatographic / Mass
| Spectrometric Method”
15 Benzo(g,h,)perylene Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method"
16 | Beryllium Digestion, Inductively Coupled Plasma Method™
17 Bis(2-chloroethylether | Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
18 | Bis(2-Ethylhexylphthalate | Liquid-Liquid Extraction, Gas Chromatographic / Mass
| Spectrometric Method™
19 Bromedichloromethane Purge and Trap Gas Chromatographic / Mass Spectrometric
| Method™
20 Bromoform Purge and Trap Gas Chromatographic / Mass Spectrometric

| Method™ (\
! /| o
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21 Butyl benzyl phthalate 1 Liguid-Liguid Exfraction, Gas Chromatographic / Mass
| Spectrometric Method™
22 | Cadmium ' Digestion, Inductively Coupled Plasma Method®!
23 | Carbazole ' Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
24 | Carbon disulfide Purge and Trap Gas Chromatographic / Mass Spectrometric
i Method™
25 | Carbon tetrachloride Purge and Trap Gas Chromatographic / Mass Spectrometric
Method™
26 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic / Mass
' Spectrometric Method™
27 | p-Chloroaniline Liguid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method®
28 | Chlorobenzene Purge and Trap Gas Chromatographic / Mass Spectrometric
i | Method™ -
29 | Chlorodibromomethane | Purge and Trap Gas Chromatographic / Mass Spectrometric
| Method®
30 Chloroform Purge and Trap Gas Chromatographic / Mass Spectrometric
Method!?!
31 | 2-Chlorophenol | Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
32 | Chromium Digestion, Inductively Coupled Plasma Method™
33 | Chromium () ' Digestion, Inductively Coupled Plasma Method ; Filtration,
Colorimetric Method; Calculation®
34 | Chromium (Vi) Filtration, Colorimetric Method®™!
35 | Chrysene Liquid-Liquid Extraction, Gas Chromatographic / Mass
| Spectrometric Method™
36 | Cyanide i Distillation, Cotorimetric Method™
37 24D i Liquid-Liquid Extraction, Gas Chromatographic / Mass
! S

R

38 DDD ...
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38 | DDD } Liquid-Liquid Extraction, Gas Chromatographic / Mass
i Spectrometric Method™
39 i DDE : Liquid-Liquid Extraction, Gas Chromatographic / Mass
: Spectrometric Method™
40 | DDT ’ Liguid-Liquid Extraction, Gas Chromatographic / Mass
I Spectrometric Method™
41 Dibenz(a,h)an'thracene. ! Liquid-Liguid Extraction, Gas Chromatographic / Mass
Specirometric Method™
42 | Di-n-Butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic / Mass
j Spectrometric Method®
43 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic / Mass Spectrometric
| Method™
L4 1,3-Bichlorobenzene ; Purge and Trap Gas Chromatographic / Mass Spectrometric
1 Method?!
as 1,4-Dichlorobenzene ‘ Ptjrge_ and *u: Gas Chromaztographic / Mass Spectrometric
' Method®
45 1 3,3-Dichlorobenzidine | Liquid-Liquid Extraction, Gas Chromatographic / Mass
' Spectrometric Method®
a7 1,1-Dichloroethane Purge and Trap Gas Chromatographic / Mass Spectrometric
| | Methoa™
48 | 1,2-Dichloroethane i Purge and Trap Gas Chromatographic / Mass Spectrometric
| Method®™
49 1,1-Dichloroethylene Purge and Trap Gas Chromatographic / Mass Spectrometric
Method®™
50 | cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic / Mass Spectrometric
Method®™
51 | trans-1,2-Dichloroethylene | Purge and Trap Gas Chromatographic / Mass Spectrometric
Method®™
52 | 2,4-Dichlorophenot i Liguid-Liquid Extraction, Gas Chromatographic / Mass

% o

Spectrometric Method™

= —

53 1,2-Dichloropropane ...
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53 | 1,2-Dichloropropane i Purge and Trap Gas Chromatographic / Mass Spectrometric
' Method™
54 : 1,3-Dichloropropane % Purge and Trap Gas Chromatographic / Mass Spectrometric
| Method!
55 1,3-Dichloropropene Purge and Trap Gas Chromatographic / Mass Spectrometric
Method®!
56 Dieldrin 4 Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
57 Diethyl phthalate | Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrornetric Method™
58 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
59 2,4-Dinitrophenol 7} Li-quid-LIQuird Extraction, Gas Chromatographic / Mass
| Spectrometric Method®™
60 2,4-Dinitrotoluene | Liquid—quQid Extraction, Gas Chromatographic / Mass
: | Spectrometric Method™
61 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic / Mass
ll Spectrometric Method®
62 ] Di-n-octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic / Mass
| | Spectrometric Method™
63 | Endosulfan Liquid-Liquid Extraction, Gas Chromatographic / Mass
| Spectrometric Method®
64 Endrin % Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
65 Ethylbenzene : Purge and Trap Gas Chromatographic / Mass Spectrometric
Method™
66 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
67 Fluorene : Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
68 Heptachlor | Liquid-Liquid Extraction, Gas Chromatographic / Mass

(N,

Spectrometric Method®

\_/3v—‘/—

69 Heptachlor ...
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69 Heptachlor epoxide Liguid-Liquid Extraction, Gas Chromatographic / Mass
| Spectrometric Method®™
70 Hexachlorobenzene i Linquid-Liauid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
71 Hexachloro-1,3-butadiene Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
12 o-HCH Liguid-Liquid Extraction, Gas Chromatographic / Mass
Soectrometric Method®™
73 B-HCH Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method®™
74 y-HCH Liouid-Liquid Extraction, Gas Chromatographic / Mass
| | Spectrometric Method™
75 E Hexacnhlorocyclopentadiene 1| Léouid-LiquEd Extracﬁon, Gas Chromatographic / Mass
i | Spectrometric Method"®
76 | Hexachioroethane * t iguid-Liguid Extraction, Gas Chrematographic / Mass
l Soectrometric Method™
77 n-Hexane Purge and Trap Gas Chromatographic / Mass
Spectrometric Method®
78 Indeno(1,2,3-cd)pyrene | Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spactrometric Method™
79 Isophorone Liquid-Liguid Extraction, Gas Chromatographic / Mass
; Spectrometric Method®
80 | Lead Digestion, Inductively Coupled Plasma Method™
81 | Manganese | Digestion, Inductively Coupled Plasma Method™
82 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
| Method™
83 Methoxychlor | Liquid-Liguid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
84 Methyl Bromide Purge and Trap Gas Chromatographic / Mass

Spectrometric Method® ™\
}

=

85 Methylene ...
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85 i Metnhylene Chloride Purge and Trap Gas Chromatographic / Mass
i‘ | Spectrometric Method™
86 i 2-Methylnaphthalene Liquid-Liquid Extraction, Gas Chromatographic / Mass
| Spectrornetric Method®
87 | 2-Methylphenol | Liguid-Liquid Extraction, Gas Chromatographic / Mass
Soectrometiic Method™
88 | Methyl tert-butyl ether Purge and Trap Gas Chromatographic / Mass
Spectrometric Method®
89 | Naphthalene | Liquid-Liquid Extraction, Gas Chromatographic / Mass
| Spectrometric Method®!
90 | Nickel Digestion, inductively Coupled Plasma Method™
91 | Nitrobenzene Liguid-Liquid Extraction, Gas Chromatographic / Mass
} Soectrometric Method™
G2 : N-Nitrosodiphenylamine Liouid-Liquid Extraction, Gas Chromatographic / Mass
| Spectrometric Method™
93 | N-Nitrosodi-n-propytamine | Liquid-Liquid Extraction, Gas Chromatographic / Mass
| Spectrornetric Method®
94 | Pentachlorophencl Liquid-Liguid Extraction, Gas Chromatographic / Mass
Soectrometric Method™
95 | pH Electrometric Method®™
96 Phenanthrene | Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spactrometric Method™
97 Phenol Liquid-Liquid Extraction, Gas Chromatographic / Mass
Soectrornetric Method™
98 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
99 Selenium Digestion, Inductively Coupled Plasma Method®
100 | Silver Digestion, Inductively Coupled Plasma Method™
101 | Styrene Purge and Trap Gas Chromatographic / Mass
Spectrometric Method™ (\ L

LI—

102 1,1,2,2-Tetrachloroethane ...
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102 1,1,2,2-Tetrachloroetnane 5 Purge and Trap Gas Chromatographic / Mass
! Spectiometric Method™
103 | Tetrachloroethylene I Licuid-Liguid Extraction, Gas Chromatographic / Mass
l Spectrometric Method®™
104 | Toluene Purge anc Trap Gas Chromatographic / Mass
Spectrometric Method™
105 | Toxaphene Liguid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
106 | TPH (Cs-Ce) | Purge and Trap Gas Chromatographic / Mass
| Spectrometric Method™
107 | TPH (C,eCig) Purge and Trap Gas Chromatographic / Mass
Spectrometric Method™
108 | TPH (C>;C~C35')- Liquid—Liquid Ex’traction—, Gas Chromatographic / Mass
Spectrometric Method™
109 1,2,4—Tréchiordbenzene | Purge and ;I'.fap Gas Chromatographic / Mass
| Spectrometric Method®™
110 1 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic / Mass
Spectrometric Method™
111 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic / Mass
7 Spectrometric Method™
112 | Trichloroetnylene Purze and Trap Gas Chromatographic / Mass
Spectrometric Method™!
113 | 2,4,5-Trichlorophenol I iquid-Liquid Extraction, Gas Chromatographic / Mass
| Spectrometric Method™
114 | 2,4,6-Trichlorophenol ‘ Liquid-Liquid Extraction, Gas Chromatographic / Mass
Soectrometric Method™
115 | 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic / Mass
Spectrometric Method™
116 | Vanadium Digestion, Inductively Coupled Plasma Method®!
117 Purge and Trap Gas Chroratographic / Mass

| Vinyl acetate

Spectrometric Method™ (\ ,
N _

118 Vinyt chloride ...
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118 | Vinyl chloride rao Gas Chromatographic / Mass

! Spectrometiic Method®!

119 | m-Xylene | Purge and Trap Gas Chromatographic / Mass

120 | o-Xylene . Purge and Trap Gas Chromatographic / Mass
Spactrometric Method™

121 | p-Xylene | Purge and Trap Gas Chromatographic / Mass

|
f
|
i
i Spectrometric Method™
|
|
|
! Spectrometric Method!

122 | Xylene (Total) E Purge arid Trap Gas Chromatographic / Mass
| | Spactrometric Method"!
123 | Zinc i Digestion, Inductively Coupled Plasma Method™
fsuinavisSaaililéuds Swuau 37 snams
Cytal ; F13uany _ . BAATIH
i
| I
1| Algrin | Ultrasonic extraction, Gas Chromatographic Method!***]
v Antimony | 1) Waste Extraction, Digestior, inductively Coupled
" Plasma Method#!
| 2) Digestion, Inductively Coupled Plasma Method”®
3 | Arsenic 1) - Waste Extraction, Digestion, Inductively Coupled
Plasma Method! @
2) Digestion, Inductively Coupled Plasma Method"®
4 Barium ! 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™®
! 2). Dicesticn, Inductively Coupled Plasma Method!"®
5 i Beryltium 1) Waste Extraction, Digestion, Inductively Coupled

Plasrna Method™®

2) Digestion, Inductively Coupled Plasma Method™®

6 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™#

dir8l

NI
Seae

Digestion, inductively Coupled Pla}ma\Metho

LY R

7 Chlordane ...
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a | |
|
7 | Chlordane i Ultrasonic Extraction, Gas Chromatographic Method*>®
8 Chromium (lil) : 1) Waste Extraction, Digestion, Inductively Coupled
i Plasma Method; Waste Extraction Colorimetric
| Method; Calculation™®
! 2) Digestion, Inductively Coupled Plasma Method;
! Alkaline Digestion, Colorimetric Method; Calculation
Method"®
9 Chromium (Vi) 1) \Waste Extraction, Digestion, Colorimetric Method®
2} Alkatine Digestion, Colorimetric Method®'”!
10 | Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method™®
2) Digestion, Inductively Coupled Plasma Method!®
11 | Copper 1_‘;7 Waste Extraction, Digestion, Inductively Coupled
Plasrna Method™®
: 2) Digestion, Inductively Coupled Plasma Method™®
12 | Dieidrin | Uttrasonic Exiraction, Gas Chromatographic Method“>#
13 | DDD | Ultrasonic Extraction, Gas Chromatographic Method™**#
14 | DDE Ultrasonic Extraction, Gas Chromatographic Method™ >
15 | DDT Ultrasonic Extraction, Gas Chromatographic Method™#
16 |2,4D Ultrasonic Extraction, Gas Chromatographic Method™>#!
(2,4-Dichloropheanoxyacetic
acid)
17 | Endrin Ulitrasonic Extraction, Gas Chromatographic Method™>#
18 | Heptachlor | Ulirascnic Extraction, Gas Chromatographic Method*>?
19 | Kepone Ultrascnic Extraction, Gas Chromatographic Method®>?
20 Lead | 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method™®
2) Digesticn, Inductively Coupled Plasma Method!"
21 | Lindane Ultrasenic Extraction, Gas Chromatogm;:)/jif Method4>*!

AN =

22 Mercury ...




| geu aTuais
I
| W
!
! 22 | Mercury
23 Methoxychlor
24 Mirex
25 Molybdenum
b oy .
26 | Polychlorinated Biphenyls
| (pcBs)
| 27 Pentachlorophenol
23 Nickel
|
29 Seleniurn
30 Silver
31 Sitvex; 2,4,5-
| Trichlorophenoxypropionic
acid
32 Thatlium

aada 4
ABAATIEN

i) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method™™!)

2) Digestion, Cold-Vapor Atomic Absorption Spectrometric

Method™"
Ultrasonic Extraction, Gas Chromatographic Metho

Ultrasonic Extraction, Gas Chromatographic Metho

d[ﬂ,S,ﬁ]

d[ﬂ,S,é]

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method"

2} Digestion, Inductively Coupled Plasma Method!"

Ultrasonic Extraction, Gas Chromatographic Metho

ltrasonic Extraction, Gas Chromatographic Metho

Plasrna Methedh®

d[ﬂ.5.6]

d[4,5.6]

i) Waste Extraction, Digesticn, inductively Coupled

2) Digestion, inductively Coupled Plasma Method!"®

1) Waste Extracticn, Digestion, inductively Coupled

Plasma Mathcd™®

2) Digestion, Inductively Coupled Plasma Metho

d[?.a]

1) Waste Extraction, Digestion, Inductively Coupled

Plasra Method!®

2) Digestion, Induciively Coupled Plasma Method!"¥

Ultrasonic Extraction, Gas Chromatographic Method™*?!

[y
—

Plasma Method™®

2) Digesticn, inductively Coupled Plasma Method
i

‘Waste Extraction, Digestion, Inductively Coupled

[7,8]

N

33 Total Chromium ...
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i |
33 Total Chromium ! 1) Waste Exiraction, Digestion, inductively Coupled
: Plasma Method; Waste Extraction Colorimetric
i Method:; Calculaticn(®!?
2) Digestion, Inductively Coupled Plasma-Atomic
Emission Spectrometry Method Method!"8
34 | Toxaphene Ultrasonic Extraction, Gas Chromatographic Method!>*
35 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
| Method!21%!
36 | Vanadium 1) Waste Exiraction, Digestion, Inductively Coupled
Plasma Method™®
2) Digestion, Inductively Coupled Plasma Method™®
37 | Zinc 1) Waste Extraction, Digestion, Inductively Coupled
| ~ Plasma Method!"®
; 2} Digastion, Inductively Coupled Plasma Method"®
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