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ACCREDITED

Certificate of Calibration
: SPR24050187-1 Page: 1 of 3

Certificate Number

Customer

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

11110
Equipment Name Autoclave
Manufacturer BIOBASE
Model BKQ-Z50I

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

BKQ-Z50123055014

TNP.LAB.56

25°C t 10 °C Received Date 11 May 2024
60 % * 20 9% Calibration Date © 16 May 2024
On-Site Recommend Due Date : 16 May 2025
SP-CPT-04-04 Date of Issue : 17 May 2024

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 reparted 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).

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number

Calibration Report

SPR24050187-1

Reference Standards
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g™ CALIBRATION AND
DIMENSIONAL MEASUREMENT

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Data Acquisition/Switch Unit

34970A

MY44074688

SPR24010142-25

11 Jan 2025

=4
3

Traceability

This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

SP-FM-04-15 rev.0
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o Certificate Number : SPR24050187-1 Page : 3 of 3
~
(a]
=
Q
@]
: D
o 1
=
o
w
= 2
o R
=
o 3
oy
QO R
R 4
.U v
= 5
=
= v
3
=
jah]
3
i 1. Temperature Accuracy in the Measurement Zone. Unit : °C
[
n
i uuC Measured Temperature (°C) @ Probe No. Uneertainty
= Setting (£)
D # 1 #2 #3 # 4 #5
o]
=4 115.0 115.1 115.0 115.1 115.0 115.1 0.26
it 121.0 121.1 121.0 121.0 121.1 121.1 0.26
@
@
g_;: 2. Temperature Uniformity, Stability Unit: °C
©
w uuc uuc Temperature Temperature
R Setting Reading Stability Uniformity
>
o 115.0 115.0 0.02 0.04

121.0 121.0 0.02 0.04

Note :

=]

=3

=

-~

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 = 2.00, providing a level of confidence approximately 95 %

— End of Laruticats —

SP-FM-04-15 REV.0
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Certificate of Calibration
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9 Certificate Number : SPR24050187-2 Page: 1 of 3

= Customer ¢ TNP ENVIRONMENT CO.,LTD.

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

]

B 11110

-~

o

@ .

= Equipment Name pH Meter

o

@ Manufacturer Eutech

e

2

;:; Model pH 700

3 Serial Number 3178920

=

sl

= ID. Number TNP.LAB.57

S

n Environmental Conditions

— Ambient Temperature 25°5e T 18°8 Received Date 11 May 2024

_|

5 Relative Humidity 60 % T 20 % Calibration Date 16 May 2024

2}

a Location of Calibration On-Site Recommend Due Date 16 May 2025

D Calibration Procedure SP-CPC-04-01 Date of Issue 17 May 2024

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

MMM RBLEM G 0222-£6T (299)

System (Thailand).
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Authorized Signatory
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Certificate Number

Calibration Report

SPR24050187-2

Reference Standards

Wy,
A
SN,
SN~
~—
ANSY Malionai Accraditaflon Board

~~——~." ACCREDITED
//-;:\'\\.\:“ — e

w CALIBRATION AND
DIMENSIONAL MEASUREMENT

Page :2 of 3

Equipment Name Model Serial No. Certificate No. | Due. Date
Standard pH Solution PHO16.L5 Lot No.970880 61278486 25 Apr 2025
Standard pH Solution PH107.LS Lot No.970881 61281486 25 Apr 2025
Standard pH Solution PH020.L5 Lot No.970882 61297722 25 Apr 2025

Traceability

This certification is traceable to the International System of Unit maintained at :
C.P.A. Chem - ANAB#AT-1836 (ISO/IEC 17025:2017) and ANAB#AR-1835 (ISO/IEC

17034:2016)

SP-FM-04-15 rev.0
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Result of Calibration

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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YO ——
AR CALIGRATION AND

DIMENSIONAL MEASUREMENT

i

oaf,

Certificate Number : SPR24050187-2 Page : 3 of 3
Range: 0 to 14 pH Resolution :  0.01 pH
pH Measurement @ 25 °C Unit: pH
Standard uuc Error Uncertainty
Solution Reading (+)
4.008 4.03 0.022 0.012
6.984 7.00 0.016 0.012
10.011 9.96 -0.051 0.013

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 = 2.00, providing a level of confidence approximately 95%.
— End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration
o
s .
w Certificate Number : SPR24050187-3 Page : 1 of 3
S
w Customer : TNP ENVIRONMENT CO.,LTD.
§ 332/173 Moo.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi
=
G 11110
-
o
b |
= Equipment Name Water Bath
jei}
@ Manufacturer Memmert
e
?3_4, Model WTB24
=
,% Serial Number LD23.0297
=]
s}
= ID. Number TNP.LAB.58
N
N Environmental Conditions
—~ Ambient Temperature 25 G T10°C Received Date 11 May 2024
—
o
@ Relative Humidity 60 % *20 % Calibration Date 16 May 2024
o
a Location of Calibration On-Site Recommend Due Date 16 May 2025
= Calibration Procedure SP-CPT-04-04 Date of Issue 17 May 2024
o
o3
i Method of Calibration
g This certifies that the above instrument was calibrated in compliance with the calibration system
N requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
N
= this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
[8)]
«B. consensus standards. The result reported herein apply only to the calibration of the item described above as
23
& received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
g include the uncertainties and the customer must determine if the results meets their needs.
i The calibration certificate shall not be reproduced except in full ,without written approval of SP Metrology
= System (Thailand).
2
o«
£
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2
O i :
3 Authorized Eignatory

SP-FM-04-15 rev.0
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e Calibration Report
Certificate Number : SPR24050187-3 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Data Acquisition/Switch Unit 34970A MY44074688 SPR24010142-25| 11 Jan 2025

Traceability
This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.
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) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

=
i
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Result of Calibration =
Certificate Number : SPR24050187-3 Page : 3 of 3
! 2
== 3 5 4
O &
1. Temperature Accuracy in the Measurement Zone. Unit : °C
UuC Measured Temperature (°C) @ Probe No. Y
Setting { &)
# 1 # 2 # 3 # 4 #5
445 44 54 44.44 44.50 44.50 44 .47 0.19
2. Temperature Uniformity, Stability Unit : °C
uuc uuc Temperature Temperature
Setting Reading Stability Uniformity
44.5 44.5 0.07 0.20
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 = 2,00, providing a level of confidence approximately 95 %

— End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration
. SPR24050187-4 Page: 1 of 3

Certificate Number

Customer

: TNP ENVIRONMENT CO.,LTD.

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

11110
Equipment Name Incubator
Manufacturer BIOBASE
Model BJPX-M100B
Serial Number BJPXM1002301016
ID. Number TNP.LAB.59
Environmental Conditions
Ambient Temperature 5E¢ TH0 °C Received Date : 11 May 2024
Relative Humidity 60 % T 20 % Calibration Date : 16 May 2024
Location of Calibration On-Site Recommend Due Date : 16 May 2025
Calibration Procedure SP-CPT-04-01 Date of Issue . 17 May 2024

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 fullwithout written approval of SP Metrology

System (Thailand).

Authorized Signatory

SP-FM-04-15 rev.0



&

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

R

NN
)
Fot B, e
i Bl RS | o BT
.-| O
Calibration Report
Certificate Number : SPR24050187-4 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Data Acquisition/Switch Unit 34970A MY44074688 SPR24010142-25| 11 Jan 2025

Traceability
This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

SP-FM-04-15 rev.0
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Result of Calibration

ID LINE : [EC17025

Certificate Number : SPR24050187-4 Page : 3 of 3
e Z
= 44 O 430
i ?.w
o™ in2 -3
a8 5 .z',
..... W g: B /
W
Temperature Accuracy in the Measurement Zone. Unit : °C
UuC Measured Temperature (°C) @ Probe No. (Probe No. 9 is REF.) Uncertainty
Setting ==
# 1 # 2 # 3 # 4 #5 # 6 # 7 # 8 #9
35.0 35.20 35.17 35.26 35.22 35.28 35.18 35.24 35.22 35.28 0.19
37.0 37.16 37.24 37.24 37.20 37.23 3727 37.19 37.23 37.28 0.19
41.5 41.68 41.72 4.7 41.72 41.67 41.74 41.74 | 41.75 41.79 0.19
42.0 42.22 42.25 42.18 42.28 42.30 42.32 42 .27 42 .31 42 .33 0.19
Temperature Uniformity, Stability,Overall Variation Unit : °C
' uuc uucC Temperature Temperature Overall
Setting Reading Stability Uniformity Variation
: 35.0 35.0 0.09 0.30 0.30
37.0 37.0 0.11 0.32 0.33
415 415 0.09 0.26 0.28
42.0 42.0 0.10 0.31 0.36
; Note :

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

& ML

“32

This Certificate is not certified for any commercial transaction.

o) 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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Equipment Description
Equipment Model
Equipment Serial No.
I1.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 670044
Date of issue : 15-Mar-2024

Incubator
SMART i250-DS

0410-0121-0003

Entech Industrial Solution Co.,Ltd.

TNP ENVIRONMENT.CO.,LTD

332/173 Bang Rak Phatthana Subdistrict, Bang Bua Thong District,
Nonthaburi 11110

2 pages

14-Mar-2024

0-240062

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

Humidity (55+30) %RH

Voltage  ~: (220 +22) VAC

(TNP Lab) 332/173 Bang Rak Phatthana Subdistrict,Bang Bua Thong District,
Nonthaburi 11110 Thailand

This instrument was calibrated by comparison of reference radiation source standard

according to calibration work instruction no WI-CL-18-C

The calibration certificate expended 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%

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 environmental condition,

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal are not valid and The results relste 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

14-Mar-2024

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

Page 1 of 2

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




ENTEECIH Calibration Certificate

Wher§ ﬁeﬂs
G}

NSC-TISI-TIS 17026
CALIBRATION 0157

Ww
Begin

Certificate No. : T/0 670044
The Reference Standard Instrument :-

Instrument Model Serial No. Cert No. Due date
1) Data logger with RTD Probe Agilent 34972A MY49017365 PSL-T 0484-3/67 19-Feb-2025
Measured room conditions
Temperature : Minimum:  23.6 °C Maximum:  24.2 °C
Humidity : Minimum:  48.5 %RH  Maximum: 56.9 %RH
Voltage : Minimum:  220.1 VAC ~ Maximum: 223.4 VAC
Fresh Air Setting: off
aga . 1
Sensor Position : o 4
. Working Space of chamber :
1 ! 3 (Inside Dimensions) W x D x H : 500 mm x 480 mm x 1100 mm
1
. Sensor Installation Details :
1
. 9 - Sensor Number 1 to 8 installed approximately 50 mm
H E From each wall.
Dl,!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
uuc* UucC* Temperature Reading oF Standard Sensor
Setting Reading Sensor Position —
(%€) (°C) 1 2 3 4 5 6 7 8 9
20.0 20.0 20.50 | 19.56] 20.31 | 20.34 | 20.41 | 20.28 | 20.18 | 20.21 | 20.30
uuc* Uuc* |Temperature| Temperature | Overall Uncertainty Coverage
Setting | Reading| Uniformity Stability Variation of Measurement Factor
(°C) | (°C) (9 (z°0 (9] (x°0) K
20.0 20.0 0.88 0.37 1.33 0.51 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




Tel. 0-3439-7682-5 Fax: 0-3439-7687 NN
CALIBRATION 2N

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

NSC-TISI-TIS 17025
CALIBRATION 0189

CALIBRATION CERTIFICATE

Certificate No.S24064508

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. : 6752626-1
Model : SECURA224-18 Ambient temperature : (273 +5.0)°C
Accuracy class : - Relative humidity : (33.0 £10.0) %
Capacity : 220 g Received date : 17-Jun-2024
Resolution : 0.0001 g Date of calibration : 17-Jun-2024
Serial No. : 0041305301 Date of issue : 19-Jun-2024
ID No. : TNP.LAB.31 Condition of the balance : Good working conditions

Place of calibration : viay 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’)
| Standard weight set Il mgto2kg 15885+15849 M2310001S 7-Oct-2024 7950

Traceability of the reference standard weight
T'his certificate is traceable to SI unit through Mass Calibration Laboratory Thai Calibration Services Co., Ltd., NSC-ONSC

accredited no. Calibration 0189.

Calibrated By

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. 16329




W\ |I|H 1y
THAI CALIBRATION SERVICES CO., LTD. %,
5 “,
g S~ =
19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210 ila&m
Tel. 0-3439-7682-5 Fax: 0-3439-7687 NS
CALIBRATION : ; A e E “Urefyy 1 AN
www.thaical.com E-mail : sale@thaicalibration.com, lab@thaicalibration.com L
5 NSC-TISI-TIS 17025
CALIBRATION 0189
CALIBRATION CERTIFICATE Certificate No.524064508
page 2 of 2
The repeatability of indication
Nominal Value Standard Deviation of reading Maximum difference between
(g) (g) suscessive reading ( g) I
200 0.00000 0.0000 5

The effect of eccentric application of a load on the indication (test load : 100 g)

Bt ion Balance Reading
(g)
Point 1 100.0000
Point 2 99.9999 m
Point 3 100.0000 ! 1 !
Point 4 100.0000 W
Point 5 100.0000
Eccentric Value 0.0001
The error of indication
Nominal Value Veool Refe1:ence Balance Reading Correction Uncertainty (+) k
Standard Weight
(g) (g) (g) (g) (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 1.0000 0.0000 0.000085 2.00
5 5.0000 5.0001 -0.0001 0.000089 2.00
10 10.0000 10.0000 0.0000 0.000093 2.00
20 20.0000 20.0000 0.0000 0.00010 2.00
50 50.0000 50.0000 0.0000 0.00012 2.00
100 99.9999 100.0000 -0.0001 0.00015 2.00
200 199.9999 199.9999 0.0000 0.00026 2.00

Remark : Adjustment, External weight nominal value 200 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 (), 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 6 3 3 0




ENTECIH

Where et
ol

Begin

Instrument description
Instrument model
Instrument serial no.
ID no. or control no.
Manufacturer

Probe description
Probe model

Probe serial

Customer name

Customer address

Total pages of certificate
Receiving no.

Receiving date.
Parameter of calibration
Condition of UUC.

Ambient condition

Calibration place

Calibration procedure no.

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate no: H/T 670338
Date of issue : 21-Mar-24

Thermo-Hygrometer
Extech 445815
PONPE5899554
TNP.LAB.21

Extech Instruments

TNP ENVIRONMENT CO.,LTD.

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

2 Pages

L-241004-1

08-Mar-24

Temperature Calibration

Used

All of the Measurement were carried out the stabilized laboratory

Temperature : 23 £59C

Humidity 155+ 15 %RH

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

This instrument was calibrated by comparison of indication with the Standard

Thermo- hygrometer according to calibration Work Instruction no .WI-CL-11-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent

Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

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

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.

Calibration certificates without signature and seal not valid.

This calibration certificate documents are tracebility to national standards, which realize measurement according to the

International System of Units (SI).

Date of calibration

20-Mar-24

FM-CL-09-C Rev.8 Page 1 of 2

Issued Dale 26/02/16

Entech Industrial Solution Co.Ltd.
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

NSC-TISI-TIS 17025
Where ILU".“‘ CALIBRATION 0157
O ol

Begin

Certificate no: H/T 670338

Standard refereces

Standard Reference No. Vendor Due Date
ARALAB 300ECP, Fitoclima $2023070040-001 MIT 07-Jul-24
Thermo HygroPalm HP 23-A SG-H-00579/66 Success Gateway 16-Aug-24

Measured room conditions

Temperature : 22.1 °C Humidity : 559 %RH Pressure : 1019.3 mbar
Calibration results (Without Adjustment) Reference temperature : - °C
Standard Mean of Uncertainty
Parameter of standard Error
values uuc. ()
Temperature (°C) ' 19.97 | 20.1 0.13 ' 0.50
Temperature (°C) 25.02 25.2 0.18 0.50
Temperature (°C) 29.99 30.2 0.21 0.50
Remark : -

End of Report

FM-CL-09-C Rev.8 Page 2 of 2 Issued Date 26/02/16

Entech Industrial Solution Co.Ltd.
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.coth




THAI CALIBRATION SERVICES CO., LTD.

19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd.. S ampran, Nakornpatom 73210 Iiac MRA
Tel. 0-3439-7682-5 Fax: 0-3439-7687

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

CALIBRATION

NSC-TISI-TIS 17025
CALIBRATION 0189

CALIBRATION CERTIFICATE

Certificate N0.S24064518

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. : 6752626-2
Model : AP225WD Ambient temperature : (27.2+5.0)°C
Accuracy class : - Relative humidity : (34.0 + 10.0) %
Capacity : 102g/220¢g Received date : [7-Jun-2024
Resolution : 0.00001 g/ 0.0001 g Date of calibration : 17-Jun-2024
Serial No. : D316301848 Date of issue : 19-Jun-2024
ID No. : TNP.LAB.30 Condition of the balance : Good working conditions

Place of calibration : viay 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’)
I Standard weight set 1 mgto2 kg 15885+15849 M2310001S 7-Oct-2024 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

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

16331



THAI CALIBRATION SERVICES CO., LTD. X,
S

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

Tel. 0-3439-7682-5 Fax: 0-3439-7687 ’ 70N s

CALIBRATION

— . - . / . . - H \‘ ‘
www.thaical.com E-mail : sale@thaicalibration.com, lab@thaicalibration.com f”"‘\

NSC-TISI-TIS 17025
CALIBRATION 0188

CALIBRATION CERTIFICATE Certificate No.S2406451S

page 2 of 2

The repeatability of indication

Nominal Value Standard Deviation of reading Maximum difference between
(g) (g) suscessive reading (g ) 2
100 0.000009 0.00002
200 0.00005 0.0001
The effect of eccentric application of a load on the indication (test load : 100 g)
Positi Balance Reading
(g)
Point 1 100.00000
Point 2 100.00002 [////"]’\\\\\\
Point 3 100.00000
Point 4 99.99994
Point 5 99.99995 \\\*[,,/’
Eccentric Value 0.00006
The error of indication
Nominal Value V;:;f d{;:{:j:::t:c Balance Reading Correction Uncertainty (+) k
(g) (g) (g) (2) (g)
Unload 0.00000 0.00000 0.00000 0.000027 2.65
0.1 0.10000 0.10003 -0.00003 0.000026 2.28
0.5 0.50000 0.50003 -0.00003 0.000029 2.15
1 1.00000 1.00004 -0.00004 0.000031 2.10
5 4.99998 5.00001 -0.00003 0.000041 2.03
10 9.99999 10.00002 -0.00003 0.000047 2.00
20 20.00000 19.99998 +0.00002 0.000060 2.00
50 50.00001 50.00003 -0.00002 0.000074 2.00
100 99.99995 100.00000 -0.00005 0.00012 2.00
200 199.9999 200.0000 -0.0001 0.00026 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 ol 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. 16332



THAI CALIBRATION SERVICES CO., LTD. .
2 Cs 19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210 Ilac MRA

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

www.thaical.com E-mail : sale@ thaicalibration.com, lab@ thaicalibration.com
NSC-TISI-TIS 17025
CALIBRATION 0188

CALIBRATION CERTIFICATE

Certificate N0.S2406450S8
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. : 6752626-1

Model : SECURA224-18 Ambient temperature : (27.3+5.0)°C
Accuracy class : - Relative humidity : (33.0+£10.0)%
Capacity : 220 g Received date : 17-Tun-2024
Resolution : 0.0001 g Date of calibration : 17-Jun-2024

Serial No. : 0041305301 Date of issue : 19-Jun-2024

ID No. : TNP.LAB.31 Condition of the balance : Good working conditions

Place of calibration : WaJy 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 M2310001S 7-Oct-2024 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

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

16329



THAI CALIBRATION SERVICES CO., LTD. S,
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19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210 M
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CALIBRATION

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

NSC-TISI-TIS 17025
CALIBRATION 0189

CALIBRATION CERTIFICATE Certificate No.$24064508

page 2 of 2

The repeatability of indication

Nominal Value Standard Deviation of rcading Maximum difference between
(g) (g) suscessive reading ( g ) n
200 0.00000 0.0000 5
The effect of eccentric application of a load on the indication (test load : 100 g)
Position Balance Reading
(g)
Point 1 100.0000 P il B
Point 2 99.9999 4 \
Point 3 100.0000 1
Point 4 100.0000 \ Z\J_/S /
Point 5 100.0000 ’
Eccentric Value 0.0001
The error of indication
Nominal Value V;::: d:i:l{;{tric;:e 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 1.0000 0.0000 0.000085 2.00
5 5.0000 5.0001 -0.0001 0.000089 2.00
10 10.0000 10.0000 0.0000 0.000093 2.00
20 20.0000 20.0000 0.0000 0.00010 2.00
50 50.0000 50.0000 0.0000 0.00012 2,00
100 99.9999 100.0000 -0.0001 0.00015 2.00
200 199.9999 199.9999 0.0000 0.00026 2.00

Remark : Adjustment, External weight nominal value 200 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 Issuc 01/Rev.01/12 Jun 2023 NO. 1 6 3 3 0



3‘\ Harikul Science Co.,Ltd.

2\ 694 Soi Ratchadanivet 24, Pracharatbamphen
7 , phen,
\‘af) ?élgulé'(_jjlé Samsaennok , Huaikhwang, Bangkok 10310
—— Tel: 0-2274-2456 Fax: 0-2274-2443
Email:info@harikul.com www.harikul.com

CERT.No.: HS-VO32E Certificate of Calibration

Calibration Date : 30 May 24 Model : YSI 4010-2W
Submitted by : TNP ENVIRONMENT COMPANY LIMITED. SIN : 22051520
332/173 Moo. 3, Tambon Bang Rak Phatthana, Probe : ¥YSI1 4100 BOD
Amphoe Bang Bua Thong, Nonthaburi 11110 SIN  22C102719
ID NO.
Avg Room Temp : 20 °C Air Temp ref : S/IN. FB065C26
Avg Water Temp : 20 °C Barometric ref : S/N. FBOG5C26
Air Pressure : 757.00 mmH 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) 9.06 (PASS)

Measurement 2 (mg/l) 9.05 (PASS)

Measurement 3 (mg/l) 9.04 (PASS)

Measurement 4 (mg/l) 9.04 (PASS)

Measurement 5 (mg/l) 9.03 (PASS) -
Measurement 6 (mg/l) 9.03 (PASS)

Measurement 7 (mg/l) 9.03 (PASS)

Measurement 8 (mg/l) 9.02 (PASS)

Measurement 9 (mg/l) 9.02 (PASS)

Measurement 10 (mg/l) 9.02 (PASS) - -
Mean Measurement 9.03 mg/| . -
Inaccuracy 0.06 mg/l - -
OverallStatus(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., Lid.
3) This result shall not be used for advertising purpose.




?a\ Harikul Science Co.,Ltd.

') HARIKUIL 694 Soi Ratchadanivet 24, Pracharatbamphen,

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

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

CERT.No.: HS-V022D Certificate of Calibration

Calibration Date : 10 Apr 24 Model : HI 5421
Submitted by : TNP ENVIRONMENT COMPANY LIMITED SIN : 07210004101
332/173 Moo0.3, Tambon Bang Rak Phatthana, Probe : HI 76408W
Amphoe Bang Bua Thong, Nonthaburi 11110 SIN - KC1N32W9Pp
ID NO.
Avg Room Temp : 20 °C Air Temp ref : S/N. FBO65C26
Avg Water Temp : 20 °C Barometric ref : S/N. FB065C26
Air Pressure : 761.00 mmHg Water Temp ref : S/N. 11430
Salinity : 0 ppt
Technician . Kittipong M.

Calibration Details

Calibration Point 100% air sat. (status) (status)
(@20 °C, DO = 9.08 mg/)

Measurement 1 (mg/l) 9.08 (PASS) -

Measurement 2 (mg/l) 9.07 (PASS) -
Measurement 3 (mg/l) 9.07 (PASS) . -
Measurement 4 (mg/l) 9.07 (PASS)

Measurement 5 (mg/l) 9.07 (PASS)

Measurement 6 (mg/l) 9.07 (PASS)

Measurement 7 (mg/l) 9.07 (PASS) -

Measurement 8 (mg/l) 9.07 (PASS) -

Measurement 9 (mg/l) 9.07 (PASS)

Measurement 10 (mg/l) 9.07 (PASS) - -
Mean Measurement 9.07 mg/|

Inaccuracy 0.01 mg/l -
OveraliStatus(PASS)

Manufacturer Specification

Accuracy = +/- 0.15 mg/

1) This certificate is issued based on the resull 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 purmpose




ENTECIH

Where ,”_n'
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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.

Begin

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate No.: T/0660198

Date of issue : 11-Oct-2023

Refrigerator

P1010

P1010-1020-0005

TNP.LAB.O1

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

9-Oct-2023

0-230230

All of the measurement were carried out in the working area

Temperature :  (25%15) °C
Humidity (55+30) %RH
Voltage (220 + 22 ) VAC

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 measuremernt

multiplied by the coverage factor k, which for a normal distribution corresponds to a coverage 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 environmental condition.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.

Calibration certificates without signature and seal are not valid.

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

FM-CL-33-C Rev.4

Entech Industrial Solution Co.,Ltd.

9-Oct-2023

Issued Date 01/02/59

Page 1 of 2

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel O-2779-8888 Calibration@entech.co.th

Tax ID : 0105536035591 www.entech.co.th



ENTEECIH Calibration Certificate

Where
\
[

NSC-TIS-TIS 17025
CALIBRATION 0157

(e

J Begin

Certificate No. : T/0 660198
The Reference Standard Instrument :-

[nstrument Model Serial No. Cert No.
1) Data logger with RTD Probe Agilent 34972A MY41187730 PSL-T 0651-1/66 21-Apr-2024
MY60008352 PSL-T 0651-3/66 21-Apr-2024
Measured room conditions
Temperature : Minimum: 308 °C Maximum: 31.9 °C
Humidity : Minimum:  50.7 %RH  Maximum: 57.2 %RH
Voltage : Minimum:  219.8 VAC Maximum: 223.4 VAC

Fresh Air Setting: off

Sensor Position : i
1 2 4
: Working Space of chamber :
1
1 1 3 (Inside Dimensions) W x D x H : 1560 mm x 500 mm x 1380 mm
1
- 6 8 Sensor Installation Details :
1
5 o 13 - Sensor Number 1 to 12 installed approximately 50 mm
H i 7 From each wall.
D ,f- n...... = 12 - Sensor Number 13 installed approximately geometric
9 i 11 of the chamber.
W
Results : The measurement results of the calibration were reported in the table below.
( *) Wwithout adjustment () After adjustment
uuc* uuc* Temperature Reading oF Standard Sensor
Setting | Reading Sensor Position
(°C) (°C) 1 2 3 4 5 6 7 8 9
4.02 | 435] 4.01 4.20 | 4.37 422 | 417 | 439 | 4.05
Sensor Position
0 1 10 11 12 13
4.29 | 430 | 4.28 4.19
uuc* UuUC* |Temperature| Temperature | Overall Uncertainty Coverage
Setting | Reading| Uniformity Stability Variation| of Measurement Factor
(°C) | (°C) (°C) (£ °C) (°C) (£ °C) K
4.0 4.1 1.19 1.08 247 1.5 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 Neamwongwan 47 Yaek 48, Toongsonghong, Laksi. Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID: 0105536035591 www.entech.co.th




CALIBRATION LABORATORY CO0.LTD. & AlgAB

B S

ANS{ National Aporeditition Board

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

W
;gu\

7/’/-——%\: ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com W NN\ —— T
c Lc TR CALIBRATION AND
DIMENSIOMAL MEASUREMENT
Accredited ACEI:Z814
ISO/IEC 17025
NOMENCLATURE 2 pH METER
MANUFACTURER 3 HORIBA
MODEL / TYPE : LAQUA-PH1100/9615S
SERIAL NO. : B80A0042/9X0B0575
CLID. NO. ] 272001452
JOB CONTROL NO. = 230911100397
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 Laboratory Co., Ltd.

Calibrated By :

Approved By :

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. Q23100397

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

@clccalibration



CALIBRATION LABORATORY CO0.LTD. & AJAB

110-11,14 i P ki 4 P ki : h k 1 m ANS! National Accreditation B;aarnr
2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 :;/ﬁq‘ e o

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com AN O
EOTAEN CALIBRATION AND
CI..C i DIMENSIONAL MEASUREMENT

Accredited ACEI:Z814
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER
MANUFACTURER :  HORIBA

MODEL / TYPE :  LAQUA-PH1100/9615S
SERIAL NO. : B80A0042/9X0B0575
DATE OF CALIBRATION : 12 September 2023

ENVIRONMENT CONDITIONS :
Temperature : 25t 25) °c Relative Humidity : (50t 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. Q23100397

F3-011-04/01-12 page2 of 3

@clccalibration
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ANS! National Accreditation Board

CALIBRATION LABORATORY CO.,LTD.

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

i/
?’/

1,{;} fg\‘\\

f//"'/—-—a'_‘-':\\ ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com AN W —— EEEEE——
ool 1™ CALIBRATION AND
c I_c nln DIMENSIONAL MEASUREMENT
Accredited ACOM-2814
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 4.01 150.2 -0.007 0.010 2,00
7.000 7.00 -26.1 0.000 0.015 2,06
10.003 10.01 -187.1 -0.007 0.016 2,05
Technical Note. Setting function CAL 3 point ( 4,7,10 ).
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. Q23100397
F3-011-04/01-12 page 3 of 3

@clccalibration



CALIBRATION LABORATORY CO0.LTD. & AthB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 i%% ‘?@éﬂ‘%’?’gfﬁ;?ﬁﬁl’:’fg‘ g‘?.?;'
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com W NN\ —— T
c |_C Dl SNENADNAL MEASUREENT
Accredited ACDM-2814
ISO/IEC 17025
NOMENCLATURE : DIGITAL THERMO-HYGROMETER
MANUFACTURER : EXTECH INSTRUMENTS
MODEL / TYPE 3 445814
SERIAL NO. 3 PONPES816745
CLID. NO. : 232303263
JOB CONTROL NO. : 230911100396
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 : 15 September 2023

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

Calibrated By :

Approved By :

15 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. Q23100396

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

@clccalibration



CALIBRATION LABORATORY CO0.LTD. & AJAB

110-11,14 i P ki 4 P ki : h k 1 m ANS! National Accreditation B;aarnr
2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 :;/ﬁq‘ e o

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com AN O
EOTAEN CALIBRATION AND
CI..C i DIMENSIONAL MEASUREMENT

Accredited ACEI:Z814
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMO-HYGROMETER
MANUFACTURER ; EXTECH INSTRUMENTS

MODEL / TYPE : 445814

SERIAL NO. : PONPES5816745

DATE OF CALIBRATION : 13 September 2023

ENVIRONMENT CONDITIONS :

Temperature : (23 + 2) °c Relative Humidity : (55 + 10) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was performed by using Chilled Mirror

Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 36151.

Temperature & Humidity Chamber, PGC Model 9141-5114 S/N.0802282.

TRACEABILITY :
The measurements are traceable to International System of Units (SI) , through Thunder Scientific Corporation.

Certificate No. 21028, Due Date 09 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor £ = 2,00 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. Q23100396

F3-011-04/01-12 page2of 3

@clccalibration



CALIBRATION LABORATORY CO.,LTD.

CLC

Accredited
ISO/IEC 17025

Tel. 02-578-0353-4 Fax: 02-578-2672

www.cal-laboratory.com  E-mail:sale@cal-laboratory.com

CONDITION OF CALIBRATION ITEM : GOOD

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

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring digital thermo-hygrometer.

ACCREDITED
— HE

DIMENSIONAL MEASUREMENT

CALIBRATION DATA
1. CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°0) (°0) (°0) (°0) *(°0)
20.0 20.01 19.9 +0.11
0.27
25.0 25.01 252 -0.19
2. CORRECTION OF HUMIDITY
STD Temperature STD Reading DUC Reading Correction Uncertainty
(°0) (%RH) (%RH) (%RH) + (%RH)
25 50.0 47 +3.0 0.8
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 49 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23100396
F3-011-04/01-12 page 3 of 3
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Calibratech CO.,Ltd. NSC-TISI-TIS17025

i Ty
’/"’fllill\“\‘
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-400049-1 Page : 10f2

Submitted by : TNP Environment Co., Ltd.
332/173 Moo 3 Bang Rak Phatthana, Bang Bua Thong, Nonthaburi 11110

Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : N/A
Range : 0°C to 200 °C Resolution : 1 ‘C
Serial No. : N/A Immersion : Total
ID No. : TNP.LAB.12

Environment : Ambient Temperature : 23 +2) °C
Relative Humidity : (G0 +15) %
Line Voltage j (220 + 22) VAC

Date of Received : 26 January 2024

Date of Calibration : 01 February to 02 February 2024

Date of Issue : 02 February 2024

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001

based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No. Due Date Traceability

400001 TT-0016-22 07 Feb 2024 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

1D No. Cert. No. Due Date Traceability

400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved by

The Uncertainties are for a confidence probability of approximately 95%

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

AL-F0031-03




CAL

Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. : 67-400049-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Function : Temperature measurement
Ice point check : UUC* reading 0 ° C Standard reading 0.8789 "C
Standard Reading] UUC Reading Correction Uncertainty
(“€) (°C) ("C) (£*C)
21.2064 20 1.2 0.31
31.3084 30 1.3 0.31
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-olo -

AL-F0031-03



Verification COD Reactor

Equipment Name Dri-Black Heater-Digital Temperature Ver 150+2 °C
Serial No. 000827-A Model DB 200/3
Reference Standard Thermocouple Type K Certificate No. 21/4272
Calibration Date 10/03/2023 Next Cal. Date 10/03/2024
Left
Hoie 1 Hole 2 Hole 3
NO. Result NO. Result NO. Result
temp, 'C Corr. temp+Corr. temp. 'C Carr, temp+Carr, temp. ‘'C Corm. temp+Corr.
1 151.1 -0.36 150.7 1 150.6 -0.36 150.2 1 151.4| -036 151.0
2 150.8 | -0.36 1504| 2 151.7 | -0.36] 1513 2 151.3| -0.36 150.9
3 151.2 | -0.36 150.8| 3 151.1| -0.36] 150.7 3 151.7| -0.36 151.3
Mean | 150.67 Mean | 150.77 Mean 151.11
SD 0.208 SD 0.551 SD 0.208
%RSD 0.138 %RSD 0.365 %RSD 0.138
Hole 4 Hole 5 Hole 6
NO. Result NO. Result NO. Result
temp. ‘C Corr. temp+Corr. temp. 'C Corr. temp+Corr. temp. ‘C Corr, temp+Con.
1 1517 | -0.36 151.3] 1 150.5| -0.36] 150.1 1 151.5| -0.36 151.1
2 1516 | -0.36 151.2] 2 15131 -0.36] 1509] 2 151.4| -0.36 151.0
3 1515 | -0.36 151.1 3 1506 | -0.36] 1502 3 150.5| -0.36 150.1
Mean | 151.24 Mean | 150.44 Mean 150.77
SD 0.100 SD 0.436 SD 0.551
%RSD 0.066 %RSD 0.290 %RSD 0.365
Hole 7 Hole 8 Hole 9
NO. Result NO. Result NO. Result
temp. 'C Com. temp+Corr, temp. "C Corr, temp+Corr. temp. 'C Corr. temp+Caorr.
1 151.3 | -0.36 150.9| 1 1517 | -0.36] 151.3 1 150.5| -0.36 150.1
2 151.0 | -0.36 1506| 2 150.5| -0.36] 150.1 2 151.2| -0.36 150.8
3 151.3 | -0.36 150.9] 3 1514 | -0.36 151.0, 3 150.8| -0.36 150.4
Mean | 150.84 Mean | 150.84 Mean 150.47
SD 0.173 SD 0.624 SD 0.351
%RSD 0.115 %RSD 0.414 %RSD 0.233
Hole 10 Hole 11 Hole 12
NO. Result NO. Result NO. Result
temp. "C Carr. temp+Corm. temp. 'C Corr. temp+Corr. temp. "C Corr, temp+Corr.
1 1516 | -0.36 151.2] 1 1515 | -0.36] 151.1 1 150.7| -0.36 150.3
2 1516 | -0.36 15121 2 151.2| -0.36] 1508/ 2 151.6| -0.36 151.2
3 150.8 | -0.36 1504 3 15151 -0.36f 151.1 3 151.2] -0.36 150.8
Mean | 150.87 Mean | 151.04 Mean 150.81
SD 0.462 SD 0.173 SD 0.451
%RSD 0.306 %RSD 0.115 %RSD 0.299
Verified By

GConfidential - Not to be photocopied except by permission of the Laboratory Quality Manager or nominee.

SGS Form No. ENGL 11600, Rev 3.0, Date 15/03/2016




Verification COD Reactor

Equipment Name Dri-Block Heater Digital Temperature Ver: 15042 DC
Serial No. 000827-A Model DB 200/3
Reference Standard Thermocouple Type K Certificate No. 21/4272
Calibration Date 10/03/2023 Next Cal. Date 10/03/2024
Middle
Hole 1 Hole 2 Hole 3
NO. Result NO. Result NO. Result
tamp. 'C Corr. temp+Corr. temp. 'C Corr, temp+Corr, temp. 'C Coir. temp+Corr.
1 1512 | -0.36 150.8 1 150.7 | -0.36 150.3 1 151.1| -0.36 150.7
2 1515 | -0.36 151.1 2 151.7 | -0.36 151.3 2 151.6] -0.36 151.2
3 1516 | -0.36 151.2 3 150.8 | -0.36 150.4 3 150.9] -0.36 150.5
Mean | 151.07 Mean | 150.71 Mean 150.84
SD 0.208 SD 0.551 SD 0.361
%RSD 0.138 %RSD 0.365 %RSD 0.239
Hole 4 Hole 5 Hole 6
NO. Result NO. Result NO. Result
temp. 'C Corr, temp+Corr. temp. 'C Corr. temp+Corr. temp. 'C Carr. temp+Corr.
1 1515 | -0.36 151.1 1 1516 | -0.36 151.2 1 150.5| -0.36 150.1
2 150.7 | -0.36 150.3 2 1512 | -0.36 150.8 150.6( -0.36 150.2
3 1516 | -0.36 151.2 3 151.2 | -0.36 150.8 3 151.2| -0.36 150.8
Mean | 150.91 Mean | 150.97 Mean 150.41
SD 0.493 SD 0.231 SD 0.379
%RSD 0.327 %RSD 0.153 %RSD 0.252
Hole 7 Hole 8 Hole 9
NO. Result NO. Result NO. Result
temp. "C Caorr. temp+Corr. temp. ‘'C Corr. temp+Corr. temp. 'C Corr. temp+Caorr.
1 151.5 | -0.36 151.1 1 151.5 | -0.36 151.1 1 151.2| -0.36 150.8
2 150.5 | -0.36 150.1 2 151.7 | -0.36 151.3 2 150.9( -0.36 150.5
3 150.8 | -0.36 150.4 3 151.1 -0.36 150.7 3 151.4| -0.36 151.0
Mean | 150.57 Mean | 151.07 Mean 150.81
SD 0.513 SD 0.306 SD 0.252
%RSD 0.341 %RSD 0.202 %RSD 0.167
Hole 10 Hole 11 Hole 12
NO. Result NO. Result NO. Resuit
temp. ‘C Corr. temp+Corr. temp. 'C Corr. temp+Corr. temp. 'C Corr. temp+Corr.
1 151 -0.36 150.6 1 151.5 | -0.36 151.1 1 151.2| -0.36 150.8
2 1506 | -0.36 150.2 2 150.6 | -0.36 150.2 2 150.5| -0.36 150.1
3 151.5] -0.36 151.1 3 151.0 | -0.36 150.6 3 1511 -0.36 150.7
Mean | 150.67 Mean | 150.67 Mean 150.57
SD 0.451 SD 0.451 SD 0.379
%RSD 0.299 %RSD 0.299 %RSD 0.251
Verified By

Confidential - Not to be photocopied except by permission of the Laboratory Quality Manager or nominee.

SGS Form No. ENGL 11600, Rev 3.0, Date 15/03/2016




Verification COD Reactor

Equipment Name Dri-Block Heater Digital Temperature Ver 15042 °C
Serial No. 000827/A Model DB 200/3
Reference Standard Thermocouple Type K Certificate No. 2 72
Calibration Date 10/03/2023 Next Cal. Date 10/03/2024
Right
Hole 1 Hole 2 Hole 3
NO. Result NO. Result NO. Result
temp. "C Corr. temp+Corr, temp, 'C Corr. temp+Corr. temp. 'C Com, temp+Corr,
1 149.9 -0.36 149.5 1 150.3 -0.36 149.9 1 151.0] -0.36 150.6
2 151.1 -0.36 150.7 2 151.0 -0.36 150.6 2 151.0| -0.36 150.6
3 150.9 -0.36 150.5 3 1499 -0.36 149.5 3 150.4| -0.36 150.0
Mean | 150.27 Mean | 150.04 Mean 150.44
SD 0.643 SD 0.557 SD 0.346
%RSD 0.428 %RSD 0.371 %RSD 0.230
Hole 4 Hole 5 Hole 6
NO. Result NO. Result NO. Result
temp. 'C Corr, temp+Corr. temp. 'C Corr. temp+Corr, temp. ‘C Corr. temp+Corr.
1 150.8 | -0.36 1504 1 150.0 | -0.36] 149.6 1 150.5| -0.36 150.1
2 151.0| -0.36 1506| 2 1500 | -0.36 1496 2 150.8| -0.36 150.4
3 150.9 | -0.36 150.5 3 150.7 | -0.36 1503 3 149.8| -0.36 149.4
Mean | 150.54 Mean | 149.87 Mean 150.01
SD 0.100 SD 0.404 SD 0.513
%RSD 0.066 %RSD 0.270 %RSD 0.342
Hole 7 Hole 8 Hole 9
NO. Result NO. Result NO. Result
temp. 'C Corm. temp+Corr. temp. "C Corr. temp+Corr, temp. 'C Carr, temp+Caorr.
1 150.8 | -0.36 150.4 1 151.1 -0.36 150.7 1 150.2| -0.36 149.8
2 150.9 | -0.36 150.5| 2 150.7 | -0.36 150.3 2 150.2| -0.36 149.8
3 151.0| -0.36 1506 3 151.1 -0.36 150.7 3 149.9| -0.36 149.5
Mean | 150.54 Mean | 150.61 Mean 149.74
SD 0.100 SD 0.231 SD 0.173
%RSD 0.066 %RSD 0.153 %RSD 0.116
Hole 10 Hole 11 Hole 12
NO. Resuit NO. Result NO. Result
temp. 'C Corr. temp+Corr. temp. 'C Carr. temp+Corr, temp. 'C Corr. temp+Corr.
1 150.6 | -0.36 150.2 1 1505, -0.36 150.1 1 150.9] -0.36 150.5
2 150.5 | -0.36 150.1 2 150.9 | -0.36 150.5 2 150.01 -0.36 149.6
3 1499 | -0.36 1495 3 151.1 | -0.36] 150.7 3 150.5( -0.36 150.1
Mean | 148.97 Mean | 150.47 Mean 150.11
SD 0.379 SD 0.308 SD 0.451
%RSD 0.252 %RSD 0.203 %RSD 0.300
Verified By

Confidential - Not to be photocopied except by permission of the Laboratory Quality Manager or nominee.

SGS Form No. ENGL 11600, Rev 3.0, Date 15/03/2016
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WO0-02557040/2024

R

PerkinElrr
MAINTENANCE AND TEST CERTIFICATE MODEL
Avio220 Max

Customer : SGS(Thailand)Limited Date Tested: January 10, 2024
Rayong Branch Recommendation Recertification

Address : 1/209, 1/211 Moo 1, Period 6 Months
T. Banchang, A. Banchang Recertification Due: July 10, 2024
Rayong 21130 Date Last Certified: N/A

User Name Khun Saijai Ruangsawat Visit Number: 10F2 W

Phone: +66(0)38685260-64 PerkinElmer Phone: 02-719-6420 ext 206

Email: saijai.ruangsawat@sgs.com PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

AVIO200 MAX M79S2304111 Syngristix V5

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 30-Dec-24

Instrument Cal. STD4 N930-0221 30-Nov-24
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3

10 % HNO3

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
Avio220 Max
SERIAL NUMBER M7952304111 DATE TESTED January 10, 2024

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters. K
B. Inspect and replace as necessary, all torch components including the RF coil. K

C. Inspect all tubing for sign of clacking or leaking.

=

D. Adjust water and gas pressure regulator settings.

=

E. Inspect and leak check pneumatics drawers.

=

F. Clean the exterior of the instrument.

.O ..O .O ..O .O .O
=

2. OPTICAL CHECKS
A. Inspect and clean all optical components. K

B. As reqiured, check and replace all purgebfilters.

=

C. Recheck optical alignment.

2][8]3]
~

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller. K

=

28]

B. Flush out the chiller every year.

4. PERFORMANCE CHECKS

~

A. Torch View Alignment.

2]

B. Wavelength Calibration. K

Page 2 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office



| Rg

PerkinElmr

MAINTENANCE AND TEST CERTIFICATE MODEL

Avio220 Max

SERIAL NUMBER M79S2304111 DATE TESTED January 10, 2024
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV

As 193.696 nm <0.009 nm 0.00864 nm

Ni 231.604 nm <0.011  nm 0.01009 nm

Ni 341.476 nm <0.015 nm 0.01169 nm
Spectral Resolution : VIS

Ba 455.403 nm <0.020 nm 0.01776 nm
Precision

Zn 206.200 nm %RSD <1.0% 0.28 %

Mg 280.271 nm %RSD <10% 0.73 %

Mg 285.213 nm %RSD <1.0% 0.61 %

Ba 455.403 nm %RSD <1.0% 0.54 %
Detection Limits : Axial

TI 190.801 nm 3(sd) 1.52 ppb

As 193.696 nm 3(sd) 14 ppb

Se 196.026 nm 3(sd) 1.53 ppb

Pb 220.353 nm 3(sd) 1.72 ppb
Detection Limits : Radial

As 193.696 nm 3(sd) 1.69 ppb

Zn 213.857 nm 3(sd) 0.42 ppb

Mn 257.610 nm 3(sd) 0.1 ppb

La 379.478 nm 3(sd) 0.61 ppb

Ba 455.403 nm 3(sd) 0.13 ppb

Ba 493.408 nm 3(sd) 0.1 ppb
BEC : Axial (1B X 1000)/(IS-IB)

Mn 257.610 nm <30 ppb 7.83 ppb
BEC : Radial (IB X 1000)/(IS-IB)

Mn 257.610 nm <30 ppb 17.57 ppb

Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkin
MAINTENANCE AND TEST CERTIFICATE MODEL
Avio220 Max
SERIAL NUMBER M79S2304111 DATE TESTED January 10, 2024
Remarks :

Commissioning follow as commissioning performance sheets.

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

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:

Page 4 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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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 o B 4
NSC-TISI-TIS17025
TEL.0-2717-3600-29 FAX.0-2719-9484 CALIBRATION 0008
Cert.No.: 23CHO565
Page.: 10f 3

WYy
i

i

Certificate of Calibration

Equipment : Spectrophotometer
Manufacturer : Merck

Model : Prove 100

Serial No. : 1904113676

ID No.: S2019025

Condition As-Received: Used Item

Received Date : 21 September 2023
Calibration Date : 21 September 2023
Reference : 2309-04830C-2
Submitted by : SGS (Thailand) Limited

1/209, 1/211 Moo 1, Ban Chang,
Ban Chang, Rayong 21130

Calibration Place : Spectrophotometry Lab
Ambient Temperature : (23.8-20.9)°C (On-Site)
Relative Humidity : (50.1-50.2 )% (On-Site)
Calibration Procedure : In - house method :

Issue Date : 26 September 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 0058836



Cert. No.: 23CHO565

Page: 2of 3
Condition of calibration result
1. Reference Standard Material :
Material Serial No. Certificate No. Due date
1. Absorbance Standard set 39130 106269 10 Oct 2024
2. Wavelength Standard set 36730 98330 19 Jan 2024
3. Wavelength Standard set 36730 98331 19 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certificate is traceable to the International System of Unit maintained through :
- Starna Scientific Ltd.
4. Spectral BandWidth : 4 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) (£tnm) k
418.48 418.5 0.15 2.00
513.70 513.1 0.14 2.00
536.90 536.3 0.14 2.00
637.94 637.6 0.14 2.00
879.70 878.8 0.15 2.00

a 1182165



Cert. No.: 23CHO565

Page: 30of3
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
0.5645 0.563 0.0028 2.00
440.0
0.6988 0.698 0.0028 2.00
1.0017 1.001 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5281 0.527 0.0028 2.00
546.1
0.6962 0.696 0.0028 2.00
0.9984 0.998 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5699 0.569 0.0028 2.00
635.0
0.7606 0.760 0.0028 2.00
1.0927 1.092 0.0028 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-

a 1182164
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WO-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

Recertification Due:
Date Last Certified:

Visit Number:

12

Months

September 9, 2023

January 14, 2021

10of1

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




| B

Perkinkt

WO-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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WO-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 (IB X 1000)/(IS-IB)

Mn 257.610 nm <30 ppb 5.91 ppb
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MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200
SERIAL NUMBER: 079516062402 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:
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %ﬁ\,\\?
TS
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 il
TEL. 0-2717-3000-29

NSC-TISI-TIS17025

FAX. 0-2719-9484 CALIBRATION 0008

Certificate of Calibration

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

Cert. No.:
Page :

23TM1100
10f3

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

Nonthaburi 11000

Location : Room No. 204
Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

12 July 2023
12 July 2023
(26 +10)°C
(50 +30) %

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 0056478




Equipment : Incubator Cert. No.: 23TM1100
Condition As-Received : Used Item Page: 2 of 3
Reference : 2307-00940C-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 Serial No. Cert. No. Traceable Due Date

1 ) Data Acquisition MY41021843 22LM172 TPA 27 Dec 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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
| Beginning Finished
Temp. (°C) 22 22
_{ REL.Humid. ( % ) 64 66
2 = AC Supply ( Volt ) 222 221
A (=} (=}
: 3 (o> E—— Ref. Std.
H . E e 2 ID No.:
Q : o 1 18-04RTD-01
7 2 18-04RTD-02
! W2 2'5,2;3_ = / . & 18-04RTD-03
— 4 18-04RTD-04
- i > 5 18-04RTD-05
6 18-04RTD-06
o 18-04RTD-07
Probe Installation Details : Dimension of Chamber : 8 18-04RTD-08
a= 50 cm ne axs 9 (ref.) 18-04RTD-09
b= 50 cm W= 056 m
c= 50 cm H= 048 m

Capacity = 0.1 m?

all72211




Equipment : Incubator Cert. No.: 23TM1100
Condition As-Received : Used Item Page: 3 of 3
Reference : 2307-00940C-4
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UuUC* | uuc* Temperature Temperature | Overall [Coverage
Point Setting | Reading stability uniformity Variation| Factor
() .| ¢1en.| 16y (£°C) (°C) (C)| k
35.0 35.0 35.0 0.040 0.27 0.48 2
Calibration Measured Temperature ( °C ) L
. — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
35.0 35.021 | 34.900 | 35.010 | 35.284 | 34.853 | 34.919 | 34.945 | 34.964 | 35.089 0.30

Average™* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
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 muitiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
et

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES = Ty i |
Yog TN - . .
334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 KT ;qsc :I_:E‘-I _”;1 ?oz;
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM1273
Page: 1 0of 3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Envilab-Intiligent

Model : -

Serial No. : -

ID No. : CHI-005

Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,
Nonthaburi 11000

Location : Room No. 204
Received Order : 24 August 2023
Calibration Date : 24 August 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%

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 0057741




Equipment :

Condition As-Received :
Reference :

Procedure Used :-

Incubator
Used ltem
2308-06000C-1

Cert. No.:

23TM1273

Page: 2 of 3

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 Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY44035217 22LM170 TPA 16 Dec 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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available nment during calibration
e ' Beginning Finished
23 23
{ REL.Humid. ( % ) 50 54
2 2 AC Supply ( Volt ) 220 220
A o o
1 8 . Position : i b
o v cis ID No.:
S 8 ¥ i 18-10RTD-01
i 7 2 18-10RTD-02
! W?i;:éfzﬁ- = / 3 18-10RTD-03
— e ‘|8-10R_TD-04
- W - 5 18-10RTD-05
6 18-10RTD-06
[ 18-10RTD-07
Probe Installation Details : Dimension of Chamber : 8 18-10RTD-08
g 5.0 cm D= 0.40 I 9 (ref.) 18-10RTD-09
b= 50 cm W= 070 m
c= 50 cm H= 1.0 m
Capacity = 0.28 m?

a 1176747




Equipment : Incubator Cert. No.: 23TM1273

Condition As-Received : Used Item Page: 30of 3
Reference : 2308-06000C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| uUucC* uuc* Temperature Temperature Overall [Coverage
Point Setting | Reading stability uniformity Variation| Factor
(C) (G ) (56) (£°C) (°C) (°C) k
35.0 35.0 35.0 0.47 122 1.8 2
Calibration Measured Temperature ( °C ) .
- — Uncertainty
Point Position
(°C) 1 2 %] 4 ) 6 7 8 9 (ref.) (2°C)
35.0 34.805 | 34.737 | 34.701 | 34.435 | 34.724 | 34.783 | 35.228 | 35.604 | 34.816 0.71

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
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 %.

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

R S S R o iy - A et ! e e
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES /4 ,//-W\\\b ;
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 il - N
NSC-TISI-TIS17025
TEL. 0-2717-3000-29 FAX. 0-2719-9484 CALIBRATION 0008
Cert.No.: 23CHO420
Page 10f3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Spectrophotometer
Hach

DR 3900

1988383

SPE-002

Used Item

12 July 2023

12 July 2023
2307-00940C-11

Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13

Talad Kwan, Mueang, Nonthaburi 11000

Room No. 304

(26.7 -26.9 ) °C (On-Site)
(57.2-51.2)% (On-Site)

In - house method :

CP-OCH4 based on ASTM E 275-01

The Uncertainties are for a confidence probability of approximately 95%

T'his 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 0056486




Cert. No.: 23CHO420

Page: 20f3
Condition of calibration result
. Reference Standard Material :
Material Serial No. Certificate No. Due date

1. Absorbance Standard set 32587 100509 28 Mar 2024
2. Absorbance Standard set 32590 100508 28 Mar 2024
3. Absorbance Standard set 8331 105939 28 Sep 2024
4, Wavelength Standard set 29829 94776 02 Sep 2023
5. Wavelength Standard set 29829 94777 02 Sep 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 : o] 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) (+nm) k

361.40 361 0.59 2.00
447.20 446 0.59 2.00
537.00 536 0.59 2.00
638.00 637 0.59 2.00
740.51 741 0.59 2.00
807.04 807 0.59 2.00

al1l172195




Cert. No.: 23CHO0420

Page: 30of3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of | Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) ( Abs) (Abs) (tAbs) k
Zero 0.000 0.0046 2.00
0.4246 0.423 0.0061 2.00
350.0
Zero 0.000 0.0050 2.00
0.6385 0.633 0.0055 2.00
Zero 0.000 0.0028 2.00
0.5607 0.560 0.0030 2.00
440.0
0.7336 0.733 0.0030 2.00
1.0636 1.063 0.0030 2.00
Zero 0.000 0.0028 2.00
0.5224 0.522 0.0028 2.00
546.1
0.6856 0.684 0.0029 2.00
0.9937 0.992 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5397 0.538 0.0028 2.00
635.0
0.6832 0.680 0.0028 2.00
0.9886 0.985 0.0028 2.00
Remark

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

- The Potassium Dichromate filled cells are measured against a Perchloric acid blank.

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)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

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

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM1173
Page: 1 of 3

Certificate of Calibration

Equipment : Water Bath

Manufacturer : Memmert

Model : WB 22

Serial No. : 1505.0053

ID No. : WAB-01

Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,
Nonthaburi 11000

Location : Room No. 303
Received Order : 12 July 2023
Calibration Date : 12 - 13 July 2023
Ambient Temperature : (26 +10)°C
Relative Humidity : (50 +30)%

Issue Date : 24 July 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 0056487




Equipment : Water Bath Cert. No.: 23TM1173
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2307-00940C-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 Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY44073381 23LM95 TPA 19 May 2024

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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

Environmental AC Voltage Supply
(°C) ( %R.H.) ( Volt)
Beginning of Calibration 30 47 220
Finished of Calibration 31 50 221
Ref. Std.
Position : SIN.:
1 4803988-006
ey 2= 2 4803988-007
5(ref.)
4 3 | 3 4804539-014
7 4 4804539-015
5(ref.) 4804539-016
Front

a 1172193




Equipment : Water Bath Cert. No.: 23TM1173

Condition As-Received : Used Iltem Page: 30of 3
Reference : 2307-00940C-3
Result of Calibration :-  ( *) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C ) )
) ! — Uncertainty
point Setting Reading Position
(=G (FEY) (*€ ) 1 2 3 4 5 (ref.) (£°C)
44.5 445 445 44.507 44.503 44.498 44,509 44.502 0.15
60.0 60.0 60.0 59.914 59.928 59.912 59.899 59.894 0.15
Callbration | tormity | Stability | COverage
point Factor
(°C) (°c) (£°C) k
44.5 0.039 0.023 2
60.0 0.098 0.042 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 %.

-o0o-
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\ZRV/\ AN

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

534/4 PATTANAKARN ROAD SOl 18, SUANLUANG, SUANLUANG BANGKOK 10250 NC-TISE-TIS.ﬁ;DZS
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration Cert.No.: 24CG774

Page.: 1 of 2
Equipment : Burette
Capacity : 50 mL
Serial No. : -
ID. No. : BUR-005
Manufacturer : Witeg
Made in : Germany
Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13
Talad Kwan, Mueang, Nonthaburi 11000

Ambient Temperature : (20 + 2.5) °c
Relative Humidity : (50 £ 10) %
Barometric Pressure : 760 mmHg
Calibration Procedure : ASTM E 542 - 01

The Uncertainties are for a confidence probability of approximately 95%

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




Cert.No.: 24CG774

Equipment : Burette

Received Date : 16 February 2024 Page.: 2 of 2
Condition As-Received : Used Item

Calibration Date : 20 February 2024

Reference : 2402-0505DC-6

Condition of this result of calibration

1. Reference Standard Instruments :
Model Serial No. ID. No. Certificate No. Traceability Due date

Instruments
1) Balance XP205DR 1126143764 140RC004  23MM538 TPA 15 Sep 2024
2) Thermo-Hygrograph  THDX-CE = 00016540 140ECO001 23H1275 TPA 09 June 2024
3) Thermometer - 0834181 140EC005 231948 TPA 10 Aug 2024

This certification is traceable to S| Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.

3. True value is converted to true volume at the standard temperature of 20 ¢

Calibration result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (£mL) Factor
50 49.9765 0.010 2.00

Remark mL = cm3

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-



CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

. CEQ‘ \:-_-J/ "/1‘
45/48 Soi Salathammasop31, Salathammasop Rd., S HE//’E,
Salathammasop, Thawewatthana, Bangkok 10170 Thailand M %‘ﬂ
P :f//—’—‘:\\'; THAI
Tel : 0-2408-8474-5 Fax : 0-2408-8477 Email : info@crystalcal.com www.crystalcal.com s ;f;-\\ o

NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-019
Issue Date ;30 June 2023 Work Order No. : 23/0879

Customer Name : BUREAU VERITAS AQ LAB (THAILAND) COMPANY LIMITED
111 Thailand Science Park, Moo 9 Paholyotin Road,
Klong Nueng, Klong Luang, Pathumthani 12120, Thailand

Date of Received : 28 June 2023

Date of Calibration : 28 June 2023

Instrument Details : Description . Water Bath
Manufacturer : ThremoFisher
Model : N/A
Serial No. : 0152187501160414
ID No. : CHM000205
Resolution 01 °C
Location : Laboratory

Calibration Method : This instrument was calibrated by insert standard thermometer into the liquid
bath according to calibration procedure CWI-T-11 in-house methods based on

ASTM E715-80 (Reapproved 2006)

Environmental Conditions :
Temperature : Area Monitoring between 15°C to 40°C
Humidity : Area Monitoring between 30%RH to 85%RH
Line Voltage : Area Monitoring 220 VAC + 10%

Traceability of Measurement
This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (SI) and The temperature scale in use at this laboratory is The International

Temperature scale of 1990.

" Calibrated by

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd.

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3
45/48 Salathammasop 31, Salathammasop Rd.,Salathammasop, Thawewatthana, Bangkok 10170

Phone: 0-2408-8474 Fax: 0-2408-8477 http://www.crystalcal.com Email : info@crystalcal.com




CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.
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NSC-TISTIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Issue Date : 30 June 2023

Details of calibration

1. Reference Standards Instrument

Certificate No. : 23-0879-019
Work Order No. : 23/0879

Instrument Model Serial No. / ID No. Certificate No. Due Date
Da{a Acquisition unit - 34972A MY59002085 22-1146-021 22 November 2023
Sensor type RTD Channel 101 to 106 22-1146-021 22 November 2023

2. Certificate traceble
3. Condition of item
4. Calibration site

5. Result of Calibration

6. Evaluate Condition

7. Calibration note

8. Sensors Installation Diagram

: Time Constant : -

: This certificate traceable to The International System of Unit refer to

Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration No. 0260

: Used
: On-site
: Without Adjustment

Hour 33 Minute At Cal. point 445  °C

Type of Control PID Control

Testing liquid bath use media is Water

: The results reported in this certificate refer to the condition of instrument on

the process into the standy state of Liquid Bath

H

3 §l[ 8 [n h
ﬁl'. e L;f

n i J
1
i
1
]

w2

@) i TR SRR

B
- 23 -

i TR
| |

Wz | e

Top View

ot Cross View

Position Diagrams
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NSC-TISI-TIS 17025

CALIBRATION 0260
Certificate No. : 23-0879-019
Issue Date : 30 June 2023 Work Order No. : 23/0879
Result of Temperature Distribution and Performance Check
Table 1 : Reporting of Temperature
Average Measured Temperature (°C) @ Sensor No.
Calibration Uncertainty
(Sensor No.5 is REF)
point (°C)
#1 #2 #3 #4 #5 + (°Q)
44.5 44.50 44.50 44.50 44.50 44.51 0.13
Table 2 : Reporting of Characterization Result
Indicator Indicator Reading (°C) Stability Uniformity Overall variation
Set point (°C) MAX MIN Average + (°C) (°C) Q)
44.4 444 44.4 44.4 0.04 0.07 0.07
Note :

Calibrate items it good condition and this report customer request and accepted in certificate

The reference sensor is preferably located of the center of bath

The measured temperature data readout by software "Benchlink Datalogger 3"

The quoted uncertainty include " Stability " and exclude" Loading effect (20% of Temp Uniformity) "

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.
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 bath under steady state conditions.

Overall Variation - The difference of the maximum and minimum measured temperatures througout observation time.

Indicatine Temperature - the average reading of indicating device that forms the integral part of the enclosure.

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

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%.

«END--
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.
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NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-008
Issue Date © 30 June 2023 Work Order No. : 23/0879

Customer Name : BUREAU VERITAS AQ LAB (THAILAND) COMPANY LIMITED
111 Thailand Science Park, Moo 9 Paholyotin Road,
Klong Nueng, Klong Luang, Pathumthani 12120, Thailand

Date of Received ;26 June 2023

Date of Calibration : 26 June 2023

Instrument Details : Description : Temperature Controlled Enclosures [Incubator]

Manufacturer : memmert

Model . INE 500
Serial No. : E512.0738
ID No. : CHM000151
Resolution 0 0.1°C
Location : Laboratory

Calibration Method : This instrument was calibrated by insert standard thermometer into the chamber
according to calibration procedure no. CWI-T-10 follow up to TLAS G-20-1/02-08

(E) : Guidelines for Calibration and Checks of Temperature Controlled Enclosures.

Environmental Conditions :
Temperature : Area Monitoring between 15°C to 40°C

Humidity : Area Monitoring between 30%RH to 85%RH
Line Voltage : Area Monitoring 220 VAC + 10%

Traceability of Measurement :
This certificate of calibration documents the traceability to national standard,

which realize the unit of measurement according to the International system of
Units (S) and The temperature scale in use at this laboratory is The International

Temperature scale of 1990.

Calibrated by

12n in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd,

This certificate may not be reproduced other t
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Phone : 0-2408-8474 Fax: 0-2408-8477 http://www.crystalcal.com Email : info@crystalcal.com
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CALIBRATION 0260
Certificate No. : 23-0879-008

Issue Date : 30 June 2023 Work Order No. : 23/0879
Details of Calibration
1. Reference Standards Instrument

Instrument Model Serial No./Ins No. Certificate No. Due Date

Data Acquisition unit 34972A MY59002085 22-1146-021 22 November 2023
Sensor type RTD RTD# 101-109 22-1146-021 22 November 2023

2. Certificate traceble

. Condition of item
. Calibration site

. Result of Calibration

o A~ W

. Evaluate Condition

7. Calibration note

8. Sensors Installation Diagram

9. Dimensions of chamber

: This certificate traceable to The International System of Unit refer to

Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration No. 0260

Used
: On - Site

. Without adjustment

: Time Constant

Air vent

Fan speed status

- Hour
. Off

None Fan Speed

33 Minute

At cal. point

41.5

: The results reported in this certificate refer to the condition of instrument on

the process into the steady state of chamber

: When;

A = Distance between sensor and wall of chamber is 5 cm

Sensor installation location in Chamber @ Working Space

: W = 056m ; D = 04m ; H = 048m
T e
o #2 %4
.-%// —‘—’-//'
+— % —— L
#1 #3
[ #9
1= o
o i
— 1
g i |H2
T #6 i #8
! 3 i Q
| i E 7 N
w2 i <SS
#5 J:‘,:._._._f_/ ......... i+ #7 /,/:/ix~°
3 Lo i€ 7
e IA [ /'/0
= L AZ7 17«
LA
W (£ 1.0m)

Diagram of Chamber

°C
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NSC-TISI-TIS 17025

CALIBRATION 0260
CERTIFICATE OF CALIBRATION
Certificate No. : 23-0879-008
Issue Date : 30 June 2023 Work Order No. : 23/0879
Result of Temperature Distribution and Performance Check
Tablel : Reporting of Temperature Distribution
Average Measured Temperature (°C) @ Sensor No.
Calibration Uncertainty
(Sensor No.9 is REF)
point (°C)
#1 #2 #3 #4 #5 #6 #7 #8 #9 (0
41.5 41.91 41.99 a1.77 41.86 41.62 42.18 41.66 41.76 41.80 0.29
42.0 42.46 42.52 42.29 42.39 42.16 42.66 42.19 42.27 42.33 0.26
Table 2 : Reporting of Performance check
Indicator Indicator Reading ( C) Stability Uniformity Overall variation
Set Point (°C) MAX MIN Average £ (°0) (o] (°Q)

41.5 41.5 415 41.5 0.14 0.51 0.74

42.0 42.0 42.0 42.0 0.10 0.44 0.64
Note
Calibrate items it good condition and this report customer request and accepted in certificate
The reference sensor is preferably located of the geometric center of chamber
The measured temperature data readout by software "Benchlink Datalogger 3"
The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "
Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.
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 througout observation time.

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

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

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%.

~END—

PAGE 3/3
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. ; 23-0879-010
Issue Date : 30 June 2023 Work Order No. : 23/0879

Customer Name : BUREAU VERITAS AQ LAB (THAILAND) COMPANY LIMITED
111 Thailand Science Park, Moo 9 Paholyotin Road,
Klong Nueng, Klong Luang, Pathumthani 12120, Thailand

Date of Received : 26 June 2023

Date of Calibration : 26 June 2023

Instrument Details : Description : Temperature Controlled Enclosures [Incubator]
Manufacturer memmert
Model : IN110
Serial No. : Da15.0797
ID No. : CHM000181
Resolution : 0.1°C
Location . Laboratory

Calibration Method : This instrument was calibrated by insert standard thermometer into the chamber
according to calibration procedure no. CWI-T-10 follow up to TLAS G-20-1/02-08
(E) : Guidelines for Calibration and Checks of Temperature Controlled Enclosures.

Environmental Conditions :

Temperature Area Monitoring between 15°C to 40°C
Humidity : Area Monitoring between 30%RH to 85%RH

Line Voltage : Area Monitoring 220 VAC + 10%

Traceability of Measurement :
This certificate of calibration documents the traceability to national standard,

which realize the unit of measurement according to the International system of

Units (SI) and The temperature scale in use at this laboratory is The International

Temperature scale of 1990.

Calibrated by

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd.
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NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-010
Issue Date : 30 June 2023 Work Order No. : 23/0879
Details of Calibration
1. Reference Standards Instrument
Instrument Model Serial No./Ins No. Certificate No. Due Date
Data Acquisition unit  34972A MY49024826 22-1485-003 20 November 2023
Sensor type RTD RTD# 301-308, 310 22-1485-003 20 November 2023

2. Certificate traceble

: This certificate traceable to The International System of Unit refer to

Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration No. 0260

. Condition of item Used

. Calibration site” : On - Site

. Result of Calibration

S U ~w

. Evaluate Condition

Air vent

: Without adjustment

: Time Constant

Fan speed status

7. Calibration note

- Hour 33 Minute At cal. point

: Off

None Fan Speed

the process into the steady state of chamber

8. Sensors Installation Diagram ¢ When ;

Sensor installation location in Chamber @ Working Space

A = Distance between sensor and wall of chamber is 5 cm

9. Dimensions of chamber W = 056m
#1
E
<
i
_\!_L
- L
Vd
#5
| | é 1A
A

: D = 04m . H = 048m
l' #2 [/#{4
7
#3
#9
? e
!
i
Y, |
_#6 ; #8_
1 - S— -~
L P k A o
w/2 i — o
/ i #7 NS
T /// &
A7 7 o
Y
W (£1.0m)

Diagram of Chamber

35 °C

: The results reported in this certificate refer to the condition of instrument on
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-010
Issue Date - 30 June 2023 Work Order No. : 23/0879

Result of Temperature Distribution and Performance Check

Tablel : Reporting of Temperature Distribution

Average Measured Temperature (°C) @ Sensor No.

Calibration Uncertainty
(Sensor No.9 is REF)
point (°C)

#1 #2 #3 #4 #5 #6 #7 #8 #9 x (°0)
35.0 35.05 35.03 35.04 35.07 34.80 34.87 34,78 34.86 35.07 0.26

Table 2 : Reporting of Performance check

Indicator Indicator Reading ( C) Stability Uniformity Overall variation
Set Point (°C) MAX MIN Average + (°0) (°O) (o)
34.8 ‘ 34.8 34.8 34.8 0.11 0.33 0.48

Note

Calibrate items it good condition and this report customer request and accepted in certificate

The reference sensor is preferably located of the geometric center of chamber

The measured temperature data readout by software "Benchlink Datalogger 3"

The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor,

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 througout observation time.

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

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

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%.

—END-- PAGE 3/3
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—— CALIBRATION 0260
Certificate No. : 23-0420-001
Issue Date : 21 March 2023 Work Order no.: 23/0420
Customer Name : BUREAU VERITAS AQ LAB (THAILAND) COMPANY LIMITED

111 Thailand Science Park, Moo 9 Paholyotin Road,
Klong Nueng, Klong Luang, Pathumthani 12120, Thailand
Date of Received : 21 March 2023
Date of Calibration : 21 March 2023

Instrument Details : Description : Autoclave
Manufacturer : HIRAYAMA
Model : HV-11011
Serial No. : 34819080032
ID No. : CHMO000199
Resolution s 1 C
Location . Laboratory

Calibration Method : This instrument was calibrated by insert Temperature data logger into
the chamber of autoclave according to calibration procedure CWI-T-12 in-house
methods based on BS 2646 : 1993 part 5 clause 3.1

Environmental Conditions
Temperature : Area Monitoring between 15°C to 40°C
Humidity . Area Monitoring between 30%RH to 85%RH
Line Voltage : Area Monitoring 220 VAC + 10%

Traceability of Measurement
. This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (SI) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990.

Calibrated by

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd.

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3
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CERTIFICATE OF CALIBRATION

Certificate No. : 23-0420-001
Issue Date - 21 March 2023 Work Order No. : 23/0420

Details of Calibration

1. Reference Standards Instrument

Instrument Serial No. Certificate No. Due Date
R14466 22-1388-001 11 October 2023
Temperature Data Logger Type RTD R14467 22-1388-001 11 October 2023
R14469 22-1388-001 11 October 2023
2. Certificate traceble . This certificate traceable to The International System of Unit refer to

Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration No. 0260

3. Condition of item : Used

4, Calibration site : On-site

5. Result of Calibration : Without Adjustment

6. Evaluate Condition : Time Constant 20 Minutes At cal. point 115 °C
Calibration process record temperature data at sterilization time

7. Calibration note : The results reported in this certificate refer to the condition of instrument on
the process into the standy state of chamber

8. Sensors Installation Diagram : Probe 1 : Installation Attached to the load temperature probe, within 20 mm

Probe 2 : Installation in the half of upper the Chamber autoclave

Probe 3 : Installation in the Chamber drain, within 100 mm

Probe 1T g;
%{2 Probe 2
;% Probe 3 é
. B
|

Position Diagrams
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Issue Date

21 March 2023

Result of Temperature Distribution and Performance Check

Tablel : Reporting of Temperature within chamber autoclaves

Certificate No. : 23-0420-001
Work Order No. : 23/0420

Calibration = Average Measured Temperature (°C) @ Sensor No. .
Sl Sterilization time (Sensor No.2 is REF) Uncertainty
(e ( Minutes ) #1 #2 #3 £(°C)
115.0 20 115.46 115.44 115.49 0.45
118.0 15 118.52 118.51 118.55 0.45
121.0 15 121.55 121.52 121.57 0.45
Table 2 : Reporting of Characterization within chamber autoclaves
Indicator Indicator Reading (@ Stability Uniformity | Overall variation
Set point ( °C) MAX MIN Average MPa £(°C) {5C) (*C)
115.0 5 B 115.6 11547 0.071 0.29 0.09 0.60
118.0 118.8 118.7 118.8 0.089 0.21 0.06 0.45
121.0 1218 121.7 121.8 0.108 0.20 0.08 0.45
Note :
Calibrate items it good conditicn and this report customer request and accepted in certificate
Temperature Data Logger has setting interval time is 5 seconds per record data
The measured temperature data readout by software "Madgetech Data Logger Software’
The quoted uncertainty include * Stability " and Loading effect (20% of Temp Uniformity) "
Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.
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 bath under steady state conditions.
Overall Variation - The difference of the maximum and minimum measured temperatures througout observation time.

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

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

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%.

—-END--
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Form NSC/TISI 2

TuSuseaavit 23-LB0055
(Certificate NoJ ™
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(Scope of Accreditation for Testing)
TuSusaaaain 23-LB0055

(Certification No.23-LB0055)

ForosU RS U3em 7dudl wulisoudun $1in
(Laboratory Name) (TNP ENVIRONMENT CO.,LTD.)
MEJ'WEJLasUﬂ'ﬁ%"Uiaﬂﬁ neEau 1679
(Accreditation No.) (Testing 1679)
atuil 02 PONIWFAIUATUN 18 WOFRNIBY W.A. 2567 f9Tun 18 Swnaw w.e. 2570
(Issue No. 02) (Valid from) (18 November B.E. 2567 (2024)) (Until) (18 December B.E. 2570 (2027))
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(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AU NAEDU FYNINAEDU %%‘Vlﬂa@‘U
(Field of Testing) (Parameter) (Test Method)
gvdalInaeu
(environmental field)
UuazuLdy pH Standard Methods for the
(water and wastewater) 2.0 to 10.0 Examination of Water and

- Total suspended solids (TSS)
5.0 mg/L to 20 000 mg/L

- Total dissolved solids (TDS)
10 me/L to 20 000 mg/L

- Total solids (TS)
10 me/L to 20 000 mg/L

10 mg/L to 10 000 mg/L

- Chemical Oxygen Demand (COD)

Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,
part 4500-H" B

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,
part 2540 D

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,
part 2540 C

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24™ edition, 2023,
part 2540 B

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24™ edition, 2023,
part 5220 C ™\
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(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

TuSuseaawi 23-LB0055
(Certification No. 23-LB0055)

P0NIVALATUN 18 WARINIE W.A. 2567

ST 18 SunAY .. 2570

(Issue No. 02) (Valid from) (18 November B.E. 2567 (2024)) (Unti) (18 December B.E. 2570 (2027))
anuniesufuiinig M ans O wenaowin O taa517 O wndeun O wanganun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1U1N1TNeEDU FHUNINAFDU "3%"1/1%%
(Field of Testing) (Parameter) (Test Method)
ANAWINRDL

(environmental field)

Yarinde ()

(water and wastewater) ((Cont.))

a1vlnasn

(consumer products field)
g A

UInU

(drinking water)

- Total hardness
1 mg/L to 10 000 mg/L

(expressed as CaCOs)

- pH
2.0 to 10.0

- Total dissolved solids (TDS)
10 mg/L to 20 000 mg/L

- Total solids (TS)
10 mg/L to 20 000 mg/L

- Total hardness
1 mg/L to 10 000 mg/L
(expressed as CaCOs)

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,
part 2340 C

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24™ edition, 2023,
part 4500-H" B

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24™ edition, 2023,
part 2540 C

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,
part 2540 B

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,
part 2340 C ()

N3ENTYAAMNITUATNNULINTFIUNEA ST gNA N TTY
(Ministry of Industry, Thai Industrial Standards Institute)
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By Royal Charter

Certificate of Registration

QUALITY MANAGEMENT SYSTEM - ISO 9001:2015

This is to certify that: TNP ENVIRONMENT Co., Ltd. UM MAUR 1dul5auuiun 918a
332/173 Moo 3, 332/173 v 3,
Bangrukphattana, fuauSnEWRIuN
Bangbuangtong, d1naunviivay
Nonthaburi WHIRUUNLYS
11110 11110
Thailand Usendne

Holds Certificate Number: FS 749573

and operates a Quality Management System which complies with the requirements of ISO 9001:2015 for the
following scope:

The provision of water quality, ambient air quality, noise level, vibration level monitoring
services and monitoring report.

Wuinisfinnunsisdauganimiy, asnwainidluusseanidnal, ssdudes,
Amdudufauuazdnvinsrtunan1sufiidanmuinsnisilasiunazud lananssudwaadan

For and on behalf of BSI:

Chris Cheung, Head of Compliance & Risk - Asia Pacific

Original Registration Date: 2021-09-25 Effective Date: 2021-09-25
Latest Revision Date: 2021-09-25 Expiry Date: 2024-09-24

Page: 1 of 1

This certificate was issued electronically and remains the property of BSI and is bound by the conditions of contract.

An electronic certificate can be authenticated online.

Printed copies can be validated at www.bsi-global.com/ClientDirectory or telephone +66(2) 2944889-92.

Further clarifications regarding the scope of this certificate and the applicability of 1SO 9001:2015 requirements may be obtained by consulting the organization.
This certificate is valid only if provided original copies are in complete set.

Information and Contact: BSI, Kitemark Court, Davy Avenue, Knowlhill, Milton Keynes MK5S 8PP. Tel: + 44 345 080 9000
BSI Assurance UK Limited, registered in England under number 7805321 at 389 Chiswick High Road, London W4 4AL, UK,
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..making excellence a habit’
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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 | o-BHC Liquid-Liquid Extraction, Gas Chromatographic Method"™!
5 3-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
6 | &-BHC Liquid-Liquid Extraction, Gas Chromatographic Method!
7 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 Il 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®
27 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatogra?ﬁrc\vlethodm

\_Jv:'

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™

31 Mercury i Digestion, Cold-Vapor Atomic Absorption Spectrometric
: Method'!

32 | Methoxychlor i 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®

26 | Phenols : 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 Solios | Dried at 180 °C®

41 | Total Kjeldah!l Nitrogen | Digestion, Distillation, Titiimetric Method™

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

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

44 | Zinc é Digestion, Inductively Coupled Plasma Method™

Uldau 9199w 123 518013
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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™

L%
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4 Anthracene ...
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4 Anthracene i Liquid-Liquid Extraction, Gas Chromatographic / Mass
| Soectrornetric Method®!
5 | Antimony : Digestion, Inductively Coupled Plasma Method™
6 | Arsenic i Digestion, Inductively Coupled Plasma Method™
7 Atrazine ' Liquid-Liquid Extraction, Gas Chromatographic / Mass
‘ Spectrometric Method™
8 | Barium i Digestion, inductively Coupled Plasma Method"™
9 Benzene . Purge and Trap Gas Chromatographic / Mass Spectrometric
Method™
10 | Benzo(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
i1 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
12 | Benzo(k)ifluoranthene | Liquid-Liquid Extraction, Gas Chromatographic / Mass
; Spectrometric Method™
13 | Benzoic acid ! Liquid-Liquid Extraction, Gas Chromatographic / Mass
| | Spectrometric Method®
14 Benzo(a)pyrene E Liquid-Liquid Extraction, Gas Chromatographic / Mass
! Spectrometric Method?
15 Benzo(g,h,i)perylene l 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 Bromodichloromethane Purge and Trap Gas Chromatographic / Mass Spectrometric
| Method®™
20 Bromoform Purge and Trap Gas Chromatographic / Mass Spectrometric

(3]
| Method .
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21 Butyl benzyl phthalate ] Liquid-Liguia Exfraction, Gas Chromatographic / Mass
| Spectrometric Method™
22 | Cadmium Digestion, Inductively Coupled Plasma Method™
23 | Carbazole 1 Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method®!
24 | Carbon disulfide Purge and Trap Gas Chromatographic / Mass Spectrometric
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 Liouid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
28 | Chlorobenzene Purge and Trap Gas Chromatographic / Mass Spectrometric
| Methoa®
29 | Chlorodibromomethane Purge and Trap Gas Chromatographic / Mass Spectrometric
! Methog™!
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 (I} E Digestion, Inductively Coupled Plasma Method ; Filtration,
Colorimetric Method; Calculation®™
34 | Chromium (Vi) Filtration, Colorimetric Method®!
35 | Chrysene Liquid-Liquid Extraction, Gas Chromatographic / Mass
| Spactrometric Method™
36 | Cyanide 2 Distillation, Cotorimetric Method™
37 124D Liquid-Liquid Extraction, Gas Chromatographic / Mass

Spectrometric Method®™ T\

\{

38 DDD ...
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38 DDD } Liquid-Liquid Extraction, Gas Chromatographic / Mass
i} Spectrometric Method®™!
39 DDE ‘L Liquid-Liquid Extraction, Gas Chromatographic / Mass
E Spectrometric Method™
40 | ODT i Liquid-Liquid Extraction, Gas Chromatographic / Mass
I Spectrometric Method™
a1 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic / Mass
Specirometric Method™
42 | Di-n-Butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method®™
43 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic / Mass Spectrometric
- Method®™
44 1,3-Dichlorobenzene ; Purge and Trap Gas Chromatographic / Mass Spectrometric
1 Method!!
a5 1,4-Dichlorobenzens I Purge and Trz? Gas Chromaztegraphic / Mass Spectrometric
| Methon®™
45 ! 3,3-Dichlorobenzidine i Liquid-Liquid Extraction, Gas Chromatographic / Mass
! Spectrometric Method™
a7 1,1-Dichloroethane ! Purge and Trap Gas Chromatographic / Mass Spectrometric
i Method™
48 | 1,2-Dichloroethane 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-Dichlorcphenol E Liguid-Liquid Extraction, Gas Chromatographic / Mass

Spectrometric Method™

N e
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53 1,2-Dichloropropane ...
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53 | 1,2-Dichloropropane 5 Purge and Trap Gas Chromatographic / Mass Spectrometric
‘ Method™
54 1,3-Dichloropropane | Purge and Trap Gas Chromatographic / Mass Spectrometric
g Method™
55 1,3-Dichloropropene Purge and Trap Gas Chromatographic / Mass Spectrometric
Method®!
56 Dieldrin ; Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
57 Diethyl phthalate | Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrornetric Method™
58 | 2,4-Dimethylphenotl Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
55 2,4-Dinitrophenol 75 i_i-quid-!_iduird Extraction, Gas Chromatographic / Mass
: Specirometric Method®™
60 2,4-Dinitrotoluene | Liqu}d-LiqL{éd Extraction, Gas Chromatographic / Mass
| Spectrometric Method™
61 z,6-Dinitrotoluene Liguid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method®
62 | Di-n-octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
63 Endosutfan Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
64 Endrin l 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-Liguid Extraction, Gas Chromatographic / Mass

Spectrometric Method™ (\
J e
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69 Heptachlor ...




+
- -

sy | Fsuaie | BAATIEA
7 i
69 Heptachlor epoxide Liguid-liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method®™
70 Hexachlorobenzene Liquid-Liquid 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 Liguid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
74 y-HCH Liouid-Liquid Extraction, Gas Chromatographic / Mass
| | Spectrometric Method®
75 ! Hexacnhlorocyclopentadiene | uousfi Ligui d Extractlon Gas Chromatographic / Mass
I : Spactrometric Method®
76 1 Hexzchicroethane | Liguid-Licuid Extraction, Gas Chromatographic / Mass
Soectrometric Method™
77 n-Hexane Purge and Trap Gas Chromatographic / Mass
Spectrometric Method®™
78 | Indeno(1,2,3-cd)pyrene I* Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method™
79 Isophorone Liguid-Liguid Extraction, Gas Chromatographic / Mass
; Spectrometric Method™
80 | Lead I Digestion, Inductively Coupled Plasma Method™
81 | Manganese | Digestion, Inductively Coupled Plasma Method™
82 Mercury i Digestion, Cold-Vapor Atomic Absorption Spectrometric
| Met ‘hod™
83 Methoxychlor i Liquid-Liquid Extraction, Gas Chromatographic / Mass
i ctrometric Method™
84 Methyl Bromide | Purge and Trap Gas Chromatographic / Mass
|

Spectrometric Method®™ (\
y 3

T 1 ==

85 Methylene ...
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85 | Methylene Chioride ;;;g_e and Trap Gas Chromatographic / Mass
i | Spectrometric Method™
86 | 2-Methylnaphthalene Liquid-Liquid Extraction, Gas Chromatographic / Mass
Specirornetric Method™!
87 | 2-Methylphenol | Liguid-Liguid Extraction, Gas Chromatographic / Mass
Soectrometric Method™
88 Methyl tert-buiyl 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
| Spectrometric Method™
92 | N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic / Mass

| - ' Snectrometric Method®!
1 H = o

93 | N-Nitrosodi-n-oropylamine | Liguid-Liquid Extraction, Gas Chromatographic / Mass
i : Spectrornetric Method™
94 Pentachlorophencl Liquid-Liquid Extraction, Gas Chromatographic / Mass
Soectrometric Method®

95 | pH Electrometric Method®

96 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic / Mass

Soectrometric Method™

97 Phenol Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrornetric Method®

98 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method®

99 Selenium Digastion, Inductively Coupled Plasma Method™

100 | Silver Digestion, Inductively Coupled Plasma Method?

101 | Styrene Purge and Trap Gas Chromatographic / Mass

Spectrometric Method®™ (\ :

pm—

102 1,1,2,2-Tetrachloroethane ...
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1,1,2,2-Tetrachloroetnane

Tetrachloroethylene
Toluene

Toxaphene

TPH (C5-Ce)

TPH (C.eCig)

TPH (Cy16-Css) |
1,2,Q—Trichiordbenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroet-hylene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
1,3,5-Trimethylbenzene

Vanadium

Vinyl acetate

Purge and Trap Gas Chromatographic / Mass
Spectrometric Method®

Licuid-Liguid Extraction, Gas Chromatographic / Mass

| Spectrometric Method™

Purge anc Trap Gas Chromatographic / Mass
Spectrometric Method™

Liouid-Liquid Extraction, Gas Chromatographic / Mass
Spectrometric Method®™

Purge and Trap Gas Chromatographic / Mass

Spectrometric Method™

Purge and Trap Gas Chromatographic / Mass
Spectrometric Method™

Lliquid-Liquid Extraction-, Gas Chromatographic / Mass
Spectrometric Method™

. Purrge and ;}'rap Gas Chromatographic / Mass
Spectrometric Method™

Purge and Trap Gas Chrormatographic / Mass
Spectrometric Method™!

Purge and Trap Gas Chromatographic / Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic / Mass
Spectrometric Method™

| iquid-Liguid Extraction, Gas Chromatographic / Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic / Mass
Specirometric Method®™

Purge and Trap Gas Chromatographic / Mass
Spectrometric Method®!

Digestion, Inductively Coupled Plasma Method™
Purge and Trap Gas Chrornatographic / Mass

(O

Spectrometric Method™

— iy

118 Vinyl chloride ...
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118 | Vinyl chloride _E_Fjurge zno Trao Gas Chromatographic / Mass
% Spectrometiic Method™
119 | m-Aylene | Purge and Trap Gas Chromatographic / Mass
i Spectrometric Method™
120 | o-Xylene | Purge and Trap Gas Chromatographic / Mass
! Spectrometric Method™
121 } p-Xylene ; Purge and Trap Gas Chromatographic / Mass
% E Spectrometric Method™
122 i Xylene (Total) ' Purge anid Trap Gas Chromatographic / Mass
| | Spectrometric Method®!
123 | Zinc i Digestion, Inductively Coupled Plasma Method"™

b
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Aldrin

Anftimony

Barium

Beryllium

Cadmium

Ulirasonic Extraction, Gas Chromatographic Method

2} Digestion, inductively Ccupled Plasma Method!

=
-

[4,5,6]

1) Waste Extraction, Digestior, inductively Coupled

" Plasma Method!#!
7.8

- Waste Extraction, Digestion, inductively Coupled

Plasma MethodH®

N

) Digestion, Inductively Coupled Plasma Method™®

Waste Extraction, Digestion, Inductively Coupled

o g
St

Plasma Method™®

~—

Digestion, Inductively Coupled Plasma Method!"

N

Waste Extraction, Digestion, Inductively Coupled

[

Plasrna Method™®

2) Digestion, Inductively Coupled Plasma Method!®

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method®

g8l

N
—

Digestion, inductively Coupled Pla}ma\Metho

A

7 Chlordane ...
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i |
l
7 | Chlordane | Ultrasonic Extraction, Gas Chromatographic Method!*>¢!
8 Chromium (lIl) ; 1) Waste Extraction, Digestion, Inductively Coupled
l Plasma Method; Waste Extraction Colorimetric
| Method; Calculation®
] ! 2} Digestion, Inductively Coupled Plasma Method;
i | Alkaline Digestion, Colorimetric Method; Calculation
i Method"&
9 | Chromium (Vi) 1) Waste Extraction, Digestion, Colorimetric Method®1?
; 2} Alkatine Digestion, Colorimetric Method®'?
10 | Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"®
2) Digestion, inductively Coupled Plasma Method™#
i1 | Copper 1_‘:7 Waste Extraction, Digestion, Inductively Coupled
; Plasrna Method™®
| ' 2) Digéstéon, Inductively Coupted Plasma Method!"®
12 % Diaidrin | Ultrascnic Extraction, Gas Chromatographic Method™**#
13 | DDD | Ultrasonic Extraction, Gas Chromatographic Method™#
14 | DDE Ultrasonic Extraction, Gas Chromatographic Method®>4!
i5 | DDT Ultrasonic Extraction, Gas Chromatographic Method“?4!
16 |2,4D Ultrasonic Extraction, Gas Chromatographic Method®>
(2,4-Dichlorophenoxyacetic
acid)
17 | Endrin | Ultrasonic 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 Ultrasonic Extraction, Gas Chromatographic Method!***!

CA}—<

22 Mercury ...
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i 22 | Mercury N 'r 1,‘.‘-_‘-:‘\/5.5{.!‘3— Extraction, Digestion, Cold-Vapor Atomic
! Absorption Spectrometric Method!™1]
i 2} Digestion, Cold-Vapor Atomic Absorption Spectrometric
! Method!
23 | Methoxychlor | Uttrasonic Extracticn, Gas Chromatographic Method™®>®!
24 | Mirex E Ultrasonic Extraction, Gas Chromatographic Method®>¢!
25 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method!*®!
| 2 Digestion, Inductively Coupled Plasma Method™®!
26 E Polychlorinated Biphenyls | Ultrasonic Extraction, Gas Chromatographic Method™>#!
| | (PCBs)
| 27 | Pentachlorophenol | Ulirasonic Extraction, Gas Chromatographic Method!®>4!
28 Nickel | 1) Waste Extraction, Digesticn, inductively Coupled
i . Plasma Methodh®
| | 2) Digestion, inductively Coupled Plasma Method'"®
29 Selenium 1) Waste Extraction, Digestion, inductively Coupled
Plasma Method!8
2) Digestion, Inductively Coupled Plasma Method"#
30 Silver | 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™®
2} Digestion, Induciively Coupled Plasma Method"#
31 | Silvex; 2,4,5- Ultrasonic Bxiraction, Gas Chromatographic Method >
; Trichlorophenoxypropionic
acid
32 Thatlium 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™®

Digestion, inductively Coupled Plasma Method!™®
.

i

33 Total Chromium ...
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i |
33 | Total Chromium E 1) Wa?ste Extraction, Digestion, Inductively Coupled
: Plasma Method; Waste Extraction Colorimetric
i Method; Calculaticn™*1%
2) Digestion, lndudively Coupled Plasma-Atomic
Emission Spectrometry Method Method!"®
34 | Toxaphene Ultrasonic Extraction, Gas Chromatographic Method">*
35 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass Spectrometric
| Method!121%!
36 | Vanadium 1) Waste Exiraction, Digestion, Inductively Coupled
Plasma Method!!®
2) Digestion, Inductively Coupled Plasma Method™*
7 ZinC 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method!"®
; 2} Digestion, nductively Coupled Plasma Method™#
19na1381983
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2. suneafmnmdunadeuicsamalng. gilolinssihide. fsindsdl 4. ngannn:
SauufiamsTiun, 2547

3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
24™ ed. Washingion, DC: APHA, 2023.

4 United States Environment Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007

5. United States Environment Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticide by Gas Chromatography. SW-
846 Method 8081B, 2007.

6. United States Environment Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Cherical Methods. Polychiorinated Biphenyls (PCBs) By Gas Chromatography.

SW-846 Method 8082A, 2007 Qﬁ

7 United ...



7. Unitad States Environmental #otechon Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Acid Uigestion of Sediments Sludges, and Soils.
SW-846 Method 30508, 199¢

8. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemica! Methods. inductively Coupled Plasma - optical Emission
Spectrometry. SW-846 Method 6010D, 2C18

9. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 3060A, 1996.

10. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). Method
T196A, 19%2.

11. United States Environrnent Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methocs. Mercuy in Solid or Semisclid Waste (Manual
Cold-Vapor TecHn.que) SW- 846 Method 74715 2007.

12. United States Environmenia: P’or:cxmﬂ ﬂgeﬁcy Test Methods for Evaluation
Solid Waste Ph\,{-‘;?cab"Cher{n}al\ Methoas. uosec:—System Purge—and-T-rap for Aqueous
Samples. SW-846 Method 5035C, 2003. | |

13. United States EnvironmenTal Protection Agency. Test Methods for Evaluation

Solia Waste Dhys?ca‘./theiﬂ'cal N'etno,a: v‘oLa*Ete Creanic Compounds by Gas Chromatography/

Mass Spectrometry (GC/MS) SW-846 Method §260D, 201%
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1 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®
2) Digestion, Inductively Coupled Plasma Method®

2 Barium Digestion, Inductively Coupled Plasma Method®

3 Biochemical Oxygen Demand 1) 5-Day BOD Test, Azide Modification Method?
2) 5-Day BOD Test, Membrane Electrode Method™

a Cadmium 1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Inductively Coupled Plasma Method®

5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method?

6 Color ADMI Weighted-Ordinate Spectrophotometric
Method®

7 Copper 1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Inductively Coupled Plasma Method®

8 Cyanide Distillation, Colorimetric Method?

9 Formaldehyde Distillation, Colorimetric Method™

10 | Free Chlorine lodometric Method™

11 | Hexavalent Chromium Colorimetric Method®

12 Lead 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method™

13 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method™

14 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method?

15 Nickel 1) Digestion, Direct Air-Acetylene Flame Method'?
2) Digestion, Inductively Coupled Plasma Method!?

16 Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method?
2) Soxhlet Extraction Method?

17 | pH Electrometric Method®

18 Phenols Distillation, Direct Photometric Method™® ?ﬂf\ﬁ-;

19 Selenium...




a9iun asuafiy WA
19 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?
2) Digestion, Inductively Coupled Plasma Method™
20 Sulfide 1) lodometric Method”
2) Methylene Blue Method?
21 | Temperature L aboratory and Field Methods®?
22 | Total Dissolved Solids Dried at 180 °C
23 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method
24 | Total Suspended Solids Dried at 103-105 °C?
25 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method:;
Colorimetric Method; Calculation'”
2) Digestion, Inductively Coupled Plasma Method:
Colorimetric Method: Calculation®
26 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Inductively Coupled Plasma Method
SV
LenaTBNaB4

L anAsrnnssdunndeuwisssmedlne. diledinmziide. fuinded 6. NFUNW: (SoUMA7
MIAUN, 2547,

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017.
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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

2 Arsenic Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

3 Barium Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

a4 o-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

5 B-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

6 O-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

7 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

8 Cadmium

9 Chlordane

10 Chromium
11 Color

12 Copper

13 o,p'-DDT
14 4,4'-DDD
15 4,4'-DDE
16 4,4'-DDT
17 Dieldrin

Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

ADMI Weighted-Ordinate Spectrophotometric
Method

Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method -

18 Endosulfan I...
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18 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
. Mass Spectrometric Method

19 Endosulfan Il Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method_ _

20 Endosulfan sutfate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

21 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

22 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

23 Heptachlor epoxide Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

24 Lead Digestion, Inductively Coupled Plasma/Mass

' Spectrometric Method

25 | Manganese Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

26 Mercury Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

27 Mirex Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

28 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

29 Nickel Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

30 pH Electrometric Method

31 Selenium Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

32 | Total Dissolved Solids Dried at 180 °C

33 Total Kjeldahl Nitrogen Macro-Kjeldahl Method

34 Total Suspended Solids Dried from 103 to 105 °C

35 Zinc Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method -

LBNE1381984

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24" ed, Washington, DC: APHA, 2023,
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