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TET

Equipment Type

Personal Pump Calibration Report

Thai Environmental Technic Limited
VIHN maladaden ng 31na

Personal Air Sampler

Equipment Range 0.1-7.0 U/min
Calibration Range 0.1-4.0 /min
Calibration Type Drycal
Calibration S/N 7182
Personal Pump Hi Flow/ Y 4 P P
Item AN 1 AN 2 AN 3 Average Uncertainty
S/N Low Flow
1. 20151003044 1.0 0.9986 0.9988 0.9987 0.9987 +0.0001
2. 20151102097 1.0 0.9984 0.9984 0.9985 0.9984 +0.0001
3. 20120202042 2.0 1.9890 1.9890 1.9880 1.9890 +0.0006
4. 20120202031 0.5 0.4962 0.4966 0.4964 0.4964 +0.0002
5. 13426 0.2 0.1986 0.1988 0.1988 0.1987 +0.0001
6. 101159 0.2 0.1991 0.1992 0.1992 0.1992 +0.0001
1. 20080703001 2.0 1.9970 1.9980 1.9970 1.9970 +0.0006
8. 20111203071 1.0 0.9892 0.9894 0.9894 0.9893 10.0001
9. 20151102088 0.2 0.1997 0.1998 0.1998 0.1998 +0.0001
10. 20110505116 2.0 1.9970 1.9970 1.9960 1.9970 +0.0006
Calibration Date__08 / 06 / 66

Calibration By _

Remark : Uncertainty Type A

SD
X

O = SD

N

Standard deviation

Mean
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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 BANGKOX 10250
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TEL. 0-2717-3000-27 FAX.0-2719-9484

Cert.No.:
Page.:

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:

Calibrated by :

Approved by :

(/)Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

Spectrophotometer
PerkinElmer

Lambda 365

365K9042909

Used ltem

01 November 2022
01 November 2022
2211-00010C-5

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

\\‘\

NSC-TISI-TIS17025
CALIBRATION 0008

22CHOB25
10of 3

Laboratory (Thai Environment Technic Limited)

(249 -244)°C (On-Site)

(54 -52)% (On-Site)

In - house method

CP-OCH4 based on ASTM E 275-01

Uthen Kankawi

Approved Signatory

10 November 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Condition of calibration result

1. Reference Standard Material :
Material
1. Absorbance Standard set
2. Wavelength Standard set
3. Wavelength Standard set
4. Stray Light Standard set

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 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

4. Spectral BandWidth : 1
Scan Speed : 30

Cert. No.: 22CHO625

Page: 20of3
Serial No. Certificate No. Due date
39130 106269 10 Oct 2024
29829 94776 02 Sep 2023
29829 94777 02 Sep 2023
32629‘ 9112980 03 Aug 2024

nm

nm/mir

Calibration Results : without adjustment

Wavelength Accuracy

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

(nm) (nm) (£nm) K

418.53 418.32 0.12 2.00
536.52 536.61 0.12 2.00
638.00 637.96 0.12 2.00
684.50 684.48 012 2.00
879.41 879.39 0.12 2.00

a 1134411
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Cert. No.: 22CHO0625

Page: 3 0of3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of | Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) ( Abs) (Abs) (*Abs) Kk
Zero 0.0000 0.0028 2.00
0.5796 0.5788 0.0028 2.00
420.0
0.7105 0.7095 0.0028 2.00
1.0186 1.0179 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5281 0.5258 0.0028 2.00
546.1
0.6962 0.6945 0.0028 2.00
0.9984 0.9956 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5699 0.5684 0.0028 2.00
635.0
0.7606 0.7590 0.0028 2.00
1.0927 1.0904 0.0028 2.00
Stray Light
* Straylight at
Readingat  280.05 nm £ 0.11 nm
280.05 nm £ 0.11 nm
Abs 2.0728
%T 0.8299
Remark

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

- Cut-off wavelength of stray light reference material (Potassium lodide) at wavelength 280.05 nm £ 0.11 nm
- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 280.05 nm £ 0.11 nm
- * 1 Not NSC-ONSC Accredited

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

21134410

factor k , providing a level of confidence of approximately 95 %.

-00o-
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Thai Environmental Technic Limited
USHN maldagunadenlng ane

Portable Gas Calibration Report

Date of Calibration: 7-Jan-23

Manufacturer : E-instruments Ambient Condition
Instrument Model ; 44008 Temperature (23¢5°C):  25.0 °C
Instrument serial no. : 2763 Humidity (55¢15 % RH):  50.0 % RH
InstrumentID:2 Barometer (mmHg) :  760.0 mmHg

Standard gas References

Oxygen (0,) 27906 Linde August 4, 2023
D025806 Linde August 18, 2023
Nitric Oxide(NO)
D824524 Linde August 22, 2025
D824500 Linde October 11, 2024
Sulfer Dioxide (S0,)
D271305 Linde October 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide(CO)
D271305 Linde October 11, 2024

Calibration Results

0.0 0.0

0, (%vol) . +0.2 % vol PASS
13.9 13.9 0.0
0.0 0.0 0.0
NO (ppm) 199.0 198.0 -1.0 PASS
392.0 390.0 -2.0
0.0 0.0 0.0 +5.0 ppm 0...100 ppm
S0, (ppm) 406.0 407.0 1.0 +5% measured Value PASS
804.0 805.0 1.0 101....5000 ppm
0.0 0.0 0.0
CO (ppm) 404.0 402.0 -2.0 PASS
793.0 795.0 2.0

Calibrate by:

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-79 79 e admin@tet1995.com e www.tet1995.com
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O TET

Thdi Environmenta! Technic Limited
3N madflefouadesny diie

Preventive Maintenance and PerformanceReport

Methane-NMHC Analyzer

CONFIGURATION TESTED
MODEL SERIAL NUMBER DATE TEST
55C 55C-72555-371 13/01/2023

Due DATE

12/01/2024

Preventive MaintenanceLlist:

1. Clean and inspect Analyzer
M Unplug power cord form the power source.
M Wipe/remove any dust.

M Inspect internal connectors for proper contact and placement.

M Verify operation of all replaceable parts.

2. Restore Analyzer
M Restore the normal operating conditions.

M Check and record the post PM detector signal output values. Results
should be similar or lower than the detector output recorded prior to PM.

Calibration System :

Standard gas

GASES Conc. Uncertainty Cer.No Cyl. No Exp. Date
Methane/Propane 2.0 ppm 0.2 ppm 3099/21 G26810 13/07/23
in Air
Methane/Propane 20.0 ppm +1.0 ppm 2205/22 | 14M343028 | 11/07/24
in Air
Methane/Propane 200.0 ppm +4.0 ppm 3504/20 66309 09/08/24
in Air

Page 10f3




Environmental : Temperature__ 25.0°C.

Test Results Table :

O TELT

Humidity__51 %RM

Thai Environmental Technic Limited
v3m malisfanadeung S100

The calibration was performed following the triple point by Standard gas
mixed Methane-Propane in Air at concentration 2, 20 and 200 ppm and verified
by Standard gas mixed Methane-Propane in Air as following :

Calibration Check (Before adjust)

Std. gas Zero Span
Reading Expected Drift Reading Expected Drift
(ppm) (ppm) (ppm) (ppm) (ppm) (%)
Methane 0.0 0.0 0.0 2.26 2.0 13.06
0.0 0.0 0.0 5.01 20.0 74.95
0.0 0.0 0.0 200.65 200.0 0.32
NMHC 0.0 0.0 0.0 1.88 2.0 6.18
0.0 0.0 0.0 20.89 20.0 4.46
0.0 0.0 0.0 204.21 200.0 2.11
Calibration Check (After adjust)
Zero Span
Std. gas Reading | Expected Drift | Reading | Expected Drift Evaluited
(ppm) (ppm) | (ppm) | (ppm) |  (ppm) (%) (<2%)
Methane 0.0 0.0 0.0 1.99 2.0 0.45 pass
0.0 0.0 0.0 20.08 20.0 0.40 pass
0.0 0.0 0.0 199.76 200.0 0.12 pass
NMHC 0.0 0.0 0.0 1.99 2.0 0.50 pass
0.0 0.0 0.0 19.90 20.0 0.51 pass
0.0 0.0 0.0 200.02 200.00 0.01 pass
Linearity Check:
Conc Methane Propane
(ppm) Reading Heigh Reading Heigh
2 1.99 76.22 1.99 17.74
20 20.08 248.64 19.90. 186.44
200 199.76 2488.97 200.02 1919.60
Methane Response
—
£ 1000 R? = 0,9993
¥ O Greerr BV L R
0 50 100 150 200 250

concentration, ppm

Page 2 of 3




O TET

Non-Methane Response

Thai Environmental Technic Limited
vidn mafiafanedeing $i1dn

3000
WA
K
T 1000
fa
[ SRR
g 50 100 150 200 250
concentration, ppm
PM Operations by Approve by
rs. I etsne

PM Date

(Mr.Tewapong Chueywatkoa)
Scientist

1% /1 2029

Approve Date

Laboratory Manager
1% [0 [ 2033

LR EEEEEEEEEEEEEEEEEEL EL EEEEEEEEEEE RS

End of report

Page 3 of3
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)
({}é Certificate of Calibration
G
}30 ICS-1100 : Anion (ID#377)
l(/) This certificate is to verify that instrument below are calibrated
l(é by Archemica Lab Co.,Ltd.
b
&
>€\A< ICS-1100  S/N : 10010987
(})2 AS-DV S/N: 10010912

("(a for
|
&\s Thai Environmentaé Technic Co., Ltd

ARCHEMICRELAB
x, .

/ (E ‘uh"E-Jm s%ﬁm:m wa $1iw
%‘i Operator Signature :_— Date : Mar 30, 2023

(Mr. Nutdanai Laekhwan)

Application Chemist

P
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PM

Preventive Maintenance
Check List



ﬂ Checklist ICS Preventive Maintenance

Dionex lon Chromatography
Preventive Maintenance Report

Thai Environmental Technic Co.,Ltd (15t Contract) Khun.Ketsarin
 Enginee date
Mr.Nutdanai Laekhwan 30-Mar-2023

Instrument Detail

ICS-1100 (ID#377)

10010987
AS-DV 10010912

ICS-1100

Consumable Detail

AS22 AG22 AERS 500 - -

Remark:

Perform By
Archemica Lab Co.,Ltd

Archemica Lab Customer
H0-2-23
Date Date
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/‘ Checklist ICS Preventive Maintenance

General ICS Maintenance Checklist

20 Pump Piston Rinse Seal Every 6 months

21 Piston Seals Every 6 months

Item Description Result : Recommended NA.
Check Fail replacement
1 Power line 220 Vac X Check O
2 Pneumatic Line X Check U
3 Pressure outlet 80-100 psi X Check |
4 Barbed fitting and tee fitting X Check ]
5 Crimped and blocked tubing X Check O
Check Rheodyne Valve for Leak
6 ® Stator face ¢ Every 12 months D
® Rotor Seal ¢ Every 12 months O
7 Slider valve for leak O -
8 Inspect slider O -
9 Inspect port face O -
10 Inspect pressure bolt N -
11 Inspect fitting and ferrule O -
12 Suppressor for leak = Check
13 | Cell forleak X Check
14 Electronic cable connected Check
15 Column selection valve for leak O -
16 Inspect all fitting and line Check
17 Check Eluent reservoir X Check
18 Inspect cap o-ring X Check
19 Inspect air for leak Check
X
X
X
X
X
X
X

Oooooooo (OO0 000o00o0oooooooooooon oo gooooo
N[ T o oo« = D D D] 2

22 Pump Lubricate Check&Lubricate
23 Front panel test Check

24 Low limit alarm Check

25 Hi limit alarm Check

26 Sgnduct;vnty electronic test 160+/-1 Check

27 Sg'%%lgzgl)se for suppressor (pk to pk 5 Check

28 Check column

® Check bed support X Every 6 months

29 Check pump Check

30 Check suppressor Check

31 Check cell X Check

32 Check leak sensor X Check

33 Flow rate X Check

34 System pressure X Check

35 Detector background X Check




CM 0OQ

Chromeleon
Operation Qualification



Seq: TETI\2nd Con 30-Mar-23\CM_0OQ 30-3-2023\CM_0Q

Smp: Parabenes

DIONEX

Chromeleon Operational Qualification

General Information

Computer Name (Server):
Computer Name (Client):
Version Number:

Operator:

NS
TET

6.80 SR8 Build 2623 (156243)

Mr. Nutdanai Laekhwan

General System Suitability Test: Tesf passed

Comparison Formats:

Page 1 of 15
Runtime: 30/3/23 11:05:39 AM

[The parameters are marked with *).]

All Parameters: Significant Digits: 10
(Exeptions see below) (They must match exactly)
Time Related Frac. Coll. Parameters: |Max. Deviation: 0.02s

Reviewer's Signature // Date

Chromeleon (c) DIONEX 2006
Version 6.80 SR8 Build 2623 (156243)

Operator's Signature // Date

CM_OAQ// General Information
Printed: 30/3/23 1:22 PM
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Seq: TETN\2nd Con 30-Mar-23\CM_OQ 30-3-2023\CM_0Q

Smp: Parabenes

=IDIONEX

Page 2 of 15
Runtime: 30/3/23 11:05:39 AM

Chromeleon Operational Qualification, Part 1

Verification of Selected Results

Calibration Type: LOff

Integration Type: Area

Standard Method: External

Calibration Mode: Total

Auto Recalibrate: ON

Report Variable Peak Name Status

Offset (c0) n.a. ok
n.a. ok
n.a. ok

Slope (c1) Methylparabene ok
Ethylparabene ok
Propylparabene ok

Correlation Coeffi. Methylparabene ok
Ethylparabene ok
Propylparabene ok

Variance Methylparabene ok
Ethylparabene ok
Propylparabene ok

Std. Deviation Methylparabene ok
Ethylparabene ok
Propylparabene ok

Rel. Std. Dev. Methylparabene ok
Ethylparabene ok
Propylparabene ok

Variance Coeff. Methylparabene ok
Ethylparabene ok
Propylparabene ok

Chromeleon (c) DIONEX 2006
Version 6.80 SR8 Build 2623 (156243)

CM_OQ / Report Formula_Part_1
Printed: 30/3/23 1:22 PM



Seq: TETI\2nd Con 30-Mar-23\CM_OQ 30-3-2023\CM_0Q

Smp: Parabenes
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DIONEX

Page 3 of 15
Runtime: 30/3/23 11:05:39 AM

Chromeleon Operational Qualification, Part 1

Verification of Selected Results

Report Variable Peak Name Status
Calibration Point X Methylparabene ok
Ethylparabene ok
Propylparabene ok
Calibration Point Y Methylparabene ok
Ethylparabene ok
Propylparabene ok
Amount [ng] Methylparabene ok
Ethylparabene ok
Propylparabene ok
Resolution (EP) Methylparabene ok
Ethylparabene ok
Resolution (USP) Methylparabene ok
Ethylparabene ok
Peak Asymmetry Methylparabene ok
(EP/USP) Ethylparabene ok
Propylparabene ok
Peak Asymmetry Methylparabene ok
(AIA) Ethylparabene ok
Propylparabene ok

Chromeleon (c) DIONEX 2006
Version 6.80 SR8 Build 2623 (156243)

CM_0OQ / Report Formula_Part_1
Printed: 30/3/23 1:22 PM



Seq: TET\2nd Con 30-Mar-23\CM_0OQ 30-3-2023\CM_0Q

Page 4 of 15
Smp: Parabenes Runtime: 30/3/23 11:05:39 AM
Chromeleon Operational Qualification, Part 1
Verification of Selected Results
Report Variable Peak Name Status
Theoretical Plates Methylparabene ok
(EP) Ethylparabene ok
Propylparabene ok
Theoretical Plates Methylparabene ok
(USP) Ethylparabene ok
Propylparabene ok
Theoretical Plates Methylparabene ok
(JP) Ethylparabene ok
Propylparabene ok
Test Result: Passed
Reviewer's Signature // Date Operator's Signature // Date
Chromeleon (c) DIONEX 2006 CM_OQ/ Report Formula_Part_1

Version 6.80 SR8 Build 2623 (156243) Printed: 30/3/23 1:22 PM
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Seq: TETI\2nd Con 30-Mar-23\CM_0OQ 30-3-2023\CM_0Q Page 5 of 15

Smp: Parabenes Runtime: 30/3/23 11:05:39 AM

=ADIONEX

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Chromeleon (c) DIONEX 2006
Version 6.80 SR8 Build 2623 (156243)

Calibration Type:  LOff

Integration Type:  Area

Standard Method: External

Calibration Mode: Total

Auto Recalibrate:  ON

Variable Category|Report Variable Peak Name Status

Sample No. ok
Name ok
Sample Type ok
Position ok
Status ok
Inj.Vol. ok
Dil.Fac. ok
Weight ok
Amount ok
Program ok
Quantification Method ok

Chromatogram [Channel ok
No. of Peaks ok
Start Time ok
Signal Min. ok
Signal Max. ok
Signal Dimension ok
Noise 2.1-2.3 ok

Peak Results No. Methylparabene ok
No. Ethylparabene ok
No. Propylparabene ok
Peak Name Methylparabene ok
Peak Name Ethylparabene ok
Peak Name Propylparabene ok
Ret.Time Methylparabene ok
Ret.Time Ethylparabene ok
Ret.Time Propylparabene ok

CM_0OQ / Report CM_Part_2
Printed: 30/3/23 1:22 PM



Seq: TETI2nd Con 30-Mar-23\CM_OQ 30-3-2023\CM_0Q Page 6 of 15

Smp: Parabenes Runtime: 30/3/23 11:05:39 AM

4DIONEX

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category|Report Variable Peak Name Status

Peak Results Ret.Dev.(abs) Methylparabene ok
Ret.Dev.(abs) Ethylparabene ok
Ret.Dev.(abs) Propylparabene ok
Ret.Dev.(rel) Methylparabene ok
Ret.Dev.(rel) Ethylparabene ok .
Ret.Dev.(rel) Propylparabene ok
Area Methylparabene ok
Area Ethylparabene ok
Area Propylparabene ok
Rel.Area (Total) Methylparabene ok
Rel.Area (Total) Ethylparabene ok
Rel.Area (Total) Propylparabene ok
Height Methylparabene ok
Height Ethylparabene ok
Height Propylparabene ok
Rel.Height (Total) Methylparabene ok
Rel.Height (Total) Ethylparabene ok
Rel.Height (Total) Propylparabene ok
Amount Methylparabene ok
Amount Ethylparabene ok
Amount Propylparabene ok
Concentration Methylparabene ok
Concentration Ethylparabene ok
Concentration Propylparabene ok
Rel.Amount Methylparabene ok
Rel.Amount Ethylparabene ok
Rel.Amount Propylparabene ok
Peak Width (0%) Methylparabene ok
Peak Width (0%) Ethylparabene ok
Peak Width (0%) Propylparabene ok
Peak Width (5%) Methylparabene ok
Peak Width (5%) Ethylparabene ok
Peak Width (5%) Propylparabene ok
Peak Width (10%) Methylparabene ok
Peak Width (10%) Ethylparabene ok
Peak Width (10%) Propylparabene ok

Chromeleon (c) DIONEX 2006

Version 6.80 SR8 Build 2623 (156243)

CM_OQ / Report CM_Part_2
Printed: 30/3/23 1:22 PM



Seq: TETI\2nd Con 30-Mar-23\CM_OQ 30-3-2023\CM_0Q Page 7 of 15

Smp: Parabenes Runtime: 30/3/23 11:05:39 AM

=1DIONEX

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category |Report Variable Peak Name Status
Peak Results Peak Width (50%) Methylparabene ok
Peak Width (50%) Ethylparabene ok
Peak Width (50%) Propylparabene ok
Left Width (0%) Methylparabene ok
Left Width (0%) Ethylparabene ok
Left Width (0%) Propylparabene ok
Right Width (0%) Methylparabene ok
Right Width (0%) Ethylparabene ok
Right Width (0%) Propylparabene ok
Peak Start Methylparabene ok
Peak Start Ethylparabene ok
Peak Start Propylparabene ok
Peak Stop Methylparabene ok
Peak Stop Ethylparabene ok
Peak Stop Propylparabene ok
Peak Start Value Methylparabene ok
Peak Start Value Ethylparabene ok
Peak Start Value Propylparabene ok
Peak Stop Value Methylparabene ok
Peak Stop Value Ethylparabene ok
Peak Stop Value Propylparabene ok
BL-Value Peak Start Methylparabene ok
BL-Value Peak Start Ethylparabene ok
BL-Value Peak Start Propylparabene ok
BL-Value Peak Stop Methylparabene ok
BL-Value Peak Stop Ethylparabene ok
BL-Value Peak Stop Propylparabene ok
Type Methylparabene ok
Type Ethylparabene ok
Type Propylparabene ok
Resolution(EP) Methylparabene ok
Resolution(EP) Ethylparabene ok
Resolution(USP) Methylparabene ok
Resolution(USP) Ethylparabene ok
Asymmetry(EP) Methylparabene ok
Asymmetry(EP) Ethylparabene ok
Asymmetry(EP) Propylparabene ok
Chromeleon (c) DIONEX 2006 CM_OQ/ Report CM_Part_2

Version 6.80 SR8 Build 2623 (156243) Printed: 30/3/23 1:22 PM



Seq: TETI\2nd Con 30-Mar-23\CM_OQ 30-3-2023\CM_0Q Page 8 of 15

Smp: Parabenes Runtime: 30/3/23 11:05:39 AM

JDIONEX

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category Report Variable Peak Name Status

Peak Results Asymmetry(AlA) Methylparabene ok
Asymmetry(AlA) Ethylparabene ok
Asymmetry(AlA) Propylparabene ok
Theoretical Plates(EP) Methylparabene ok
Theoretical Plates(EP) Ethylparabene ok
Theoretical Plates(EP) Propylparabene ok
Theoretical Plates(USP) Methylparabene ok
Theoretical Plates(USP) Ethylparabene ok
Theoretical Plates(USP) Propylparabene ok
Theoretical Plates(JP) Methylparabene ok
Theoretical Plates(JP) Ethylparabene ok
Theoretical Plates(JP) Propylparabene ok

Peak Calibration |Cal.Mode Methylparabene ok
Cal.Mode Ethylparabene ok
Cal.Mode Propylparabene ok
Auto.Recal. Methylparabene ok
Auto.Recal. Ethylparabene ok
Auto.Recal. Propylparabene ok
Cal.Type Methylparabene ok
Cal.Type Ethylparabene ok
Cal.Type Propylparabene ok
Weights Methylparabene ok
Weights Ethylparabene ok
Weights Propylparabene ok
Offset Methylparabene ok
Offset Ethylparabene ok
Offset Propylparabene ok
Slope Methylparabene ok
Slope Ethylparabene ok
Slope Propylparabene ok
RF-Value Methylparabene ok
RF-Value Ethylparabene ok
RF-Value Propylparabene ok
No. of Points Methylparabene ok
No. of Points Ethylparabene ok

Chromeleon (c) DIONEX 2006

Version 6.80 SR8 Build 2623 (156243)

CM_0OQ / Report CM_Part_2
Printed: 30/3/23 1:22 PM



Seq: TETI\2nd Con 30-Mar-23\CM_0OQ 30-3-2023\CM_0Q Page 9 of 15

Smp: Parabenes Runtime: 30/3/23 11:05:39 AM
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DIONEX

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category|Report Variable Peak Name Status
Peak Calibration [No. of Points Propylparabene ok
No. of Points(disabled) Methylparabene ok
No. of Points(disabled) Ethylparabene ok
No. of Points(disabled) Propylparabene ok
Variance Methylparabene ok
Variance Ethylparabene ok
Variance Propylparabene ok
Var.Coeff Methylparabene ok
Var.Coeff Ethylparabene ok
Var.Coeff Propylparabene ok
Std.Dev. Methylparabene ok
Std.Dev. Ethylparabene ok
Std.Dev. Propylparabene ok
Rel.Std.Dev. Methylparabene ok
Rel.Std.Dev. Ethylparabene ok
Rel.Std.Dev. Propylparabene ok
Corr.Coeff. Methylparabene ok
Corr.Coeff. Ethylparabene ok
Corr.Coeff. Propylparabene ok
Coeff.Det. Methylparabene ok
Coeff.Det. Ethylparabene ok
Coeff.Det. Propylparabene ok
Adj. Coeff.Det. Methylparabene ok
Adj. Coeff.Det. Ethylparabene ok
Adj. Coeff.Det. Propylparabene ok
X Methylparabene ok
X Ethylparabene ok
X Propylparabene ok
Y Methylparabene ok
Y Ethylparabene ok
Y Propylparabene ok
w Methylparabene ok
w Ethylparabene ok
w Propylparabene ok
F(X) Methylparabene ok
F(X) Ethylparabene ok
F(X) Propylparabene ok

Chromeleon (c) DIONEX 2006

Version 6.80 SR8 Build 2623 (156243)

CM_0OQ / Report CM_Part_2
Printed: 30/3/23 1:22 PM



Seq: TETN\2nd Con 30-Mar-23\CM_0Q 30-3-2023\CM_0Q Page 10 of 15
Smp: Parabenes Runtime: 30/3/23 11:05:39 AM

JDIONEX

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category|Report Variable Peak Name Status

Peak Calibration Residual for Cal.Point X |[Methyiparabene ok
Residual for Cal.Point X Ethylparabene ok
Residual for Cal.Point X Propylparabene ok
Calibration Point Status Methylparabene ok
Calibration Point Status Ethylparabene ok
Calibration Point Status Propylparabene ok
Amount Methylparabene ok
Amount Ethylparabene ok
Amount Propylparabene ok

Peak Table Peak Tab. Cal.Type Methylparabene ok
Peak Tab. Peak Type Methylparabene ok
Peak Tab. Left Limit Methylparabene ok
Peak Tab. Right Limit Methylparabene ok
Peak Tab. Group Methylparabene ok
Peak Tab. Resp.Factor Methylparabene ok
Peak Tab. Amount Methylparabene ok
Peak Tab. Amnt.Dim Methylparabene ok

Chromeleon (c) DIONEX 2006 CM_OQ/ Report CM_Part_2

Version 6.80 SR8 Build 2623 (156243) Printed: 30/3/23 1:22 PM



Smp: Parabenes

Variable Category

Peak Purity

Test Result:

Seq: TET\2nd Con 30-Mar-23\CM_0OQ 30-3-2023\CM_0Q

mw

DIONEX

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Page 11 of 15

Runtime: 30/3/23 11:05:39 AM

Passed

Reviewer's Signature // Date

Chromeleon (c) DIONEX 2006
Version 6.80 SR8 Build 2623 (156243)

Report Variable Peak Name Status
PPI Methylparabene ok
PPl Ethylparabene ok
PPI Propylparabene ok
RSD PPI Methylparabene ok
RSD PPI Ethylparabene ok
RSD PPI Propylparabene ok
Match Methyiparabene ok
Match Ethylparabene ok
Match Propylparabene ok
RSD Match Methylparabene ok
RSD Match Ethylparabene ok
RSD Match Propylparabene ok
Rel.Max at Methylparabene ok
Rel.Max at Ethylparabene ok
Rel.Max at Propylparabene ok

Operator's Signature // Date

CM_OQ / Report CM_Part_2
Printed: 30/3/23 1:22 PM
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Seq: TETN\2nd Con 30-Mar-23\CM_0OQ 30-3-2023\CM_0Q

Page 12 of 15

Smp: Parabenes Runtime: 30/3/23 11:05:39 AM
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| DIONEX

Chromeleon Operational Qualification, Part 3

Post-Acquisition Steps: Comparison with Expected Results

Calibration Type: LOFf

Integration Type: Area

Standard Method: External

Calibration Mode: Total

Auto Recalibrate: ON

_Channel Name Report Variable Peak Name Status

Extract UV Channel:

EXT230NM Area Methylparabene ok
Area Ethylparabene ok
Area Propylparabene ok
Height Methylparabene ok
Height Ethylparabene ok
Height Propylparabene ok

Base Peak Width  |Methylparabene ok
Base Peak Width |Ethylparabene ok
Base Peak Width  |Propylparabene ok

EXT290NM Area Methylparabene  {ok
Area Ethylparabene ok
Area Propylparabene ok
Height Methylparabene  |ok
Height Ethylparabene ok
Height Propylparabene ok

Base Peak Width  [Methylparabene ok
Base Peak Width  |Ethylparabene ok
Base Peak Width  |Propylparabene ok

Smooth Data:

UV_VIS_1_MA_005_001 Noise (1.9-2.4 min) ok
UV_VIS_1_0OL_051_001 Noise (1.9-2.4 min) ok
EXT290NM_SG_005_010 Noise (1.9-2.4 min) ok
Chromeleon (c) DIONEX 2006 CM_0OQ / Report_CM_Part_3

Version 6.80 SR8 Build 2623 (156243) Printed: 30/3/23 1:22 PM



Seq: TET\2nd Con 30-Mar-23\CM_0OQ 30-3-2023\CM_0OQ
Page 13 of 15
Smp: Parabenes Runtime: 30/3/23 11:05:39 AM

DIONEX

Chromeleon Operational Qualification, Part 3

Post-Acquisition Steps: Comparison with Expected Results

mw

Channel Name Report Variable Peak Name Status
Arith. Comb. of Channels:

ADD_UV_VIS_1_UV_VIS_1 |Area Methylparabene ok
ADD_UV_VIS_1_UV_VIS_1 |Area Ethylparabene ok
ADD_UV _VIS_1_UV VIS _1 |Area Propylparabene ok
MUL_UV_VIS_1_UV_VIS_1 |Area Methylparabene ok
MUL_UV_VIS_1_UV_VIS_1 |Area Ethylparabene ok
MUL_UV_VIS_1_UV_VIS_1 |Area Propylparabene ok
Test Result: Passed

Reviewer's Signature // Date Operator's Signature // Date

Chromeleon (c) DIONEX 2006 CM_OQ/ Report_ CM_Part_3
Version 6.80 SR8 Build 2623 (156243) Printed: 30/3/23 1:22 PM
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Seq: TETI\2nd Con 30-Mar-23\CM_0OQ 30-3-2023\CM_0Q

Smp: Parabenes
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{DIONEX

Page 14 of 15
Runtime: 30/3/23 11:05:39 AM

Chromeleon Operational Qualification, Part 4

System Suitability Test: Comparison with Expected Results

Calibration Type:
Integration Type:
Standard Method:
Calibration Mode:
Auto Recalibrate:

Variable Category
SST

Test Result:

LOff

Area

External

Total

ON

| Report Variable Status
Test No. ok
Test Name ok
Sample Condition ok
Sample Condition Result ok
Test Condition ok
Peak Condition ok
Aggregate Condition ok
Compare Operator ok
Compare Value ok
Result of Compare Value ok
Channel ok
Aggregated Samples ok
List of Aggr. Smp. ok
Result List for Aggr. Smp. ok
Result of Test Condition or Aggregate ok
N.A. ok
Test Result ok
Fail-Action ok
Passed

Reviewer's Signature // Date

Chromeleon (c) DIONEX 2006

Version 6.80 SR8 Build 2623 (156243)

Operator's Signature // Date

CM_OQ / Report CM_Part_4
Printed: 30/3/23 1:22 PM
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Seq: TETI\2nd Con 30-Mar-23\CM_0OQ 30-3-2023\CM_0Q
Page 15 of 15

Smp: Parabenes Runtime: 30/3/23 11:05:39 AM
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DIONEX

Chromeleon Operational Qualification, Part 5

Fraction Collection: Comparison with Expected Results

Calibration Type: LOff

Integration Type: Area

Standard Method: External

Calibration Mode: Total

Auto Recalibrate: ON

Variable Category __|Report Variable Status

Fraction Report Fract. No. ok
Fract. Starttime *) ok
Fract. Endtime *) ok
No. of Tubes ok
Position ok
Peak Name ok
No. of Peaks ok

Tube Report Position ok
Tube Starttime *) ok
Tube Endtime *) ok
Max.Tube Volume ok
Peak Name ok
No. of Peaks ok
Fract. No. ok
Fract. Starttime *) ok
Fract. Endtime *) ok
No. of Tubes ok
No. of Peaks ok

Test Result: Passed

Reviewer's Signature // Date

Chromeleon (c) DIONEX 2006
Version 6.80 SR8 Build 2623 (156243)

Operator's Signature // Date

CM_0OQ / Report CM_Part_5
Printed: 30/3/23 1:22 PM
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Performance Qualification



Sequence: PQ_IC_WARM_UP

Sample: Water_WU

e Instruments

—
—
f——
[ —
—_—
|- m——
e —
—
—

DIONEX

Performance Qualification Rev. 6.10

Page 1 of 2
Date: 30/3/2023

, , Moduleware

Instrument Name Model Supplier Serial Number Version
Pump ICS-1100 Dionex 10010987 1.1.0
Detector ICS-1100 Dionex 10010987 1.1.0
Autosampler AS-DV Dionex 10010912 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
Chromeleon 6.80 SR8 Build 2623 (156243) Dionex 16347 n.a.

» Accessories

Name Description Lot/ Serial Exp. Date
Backpressure Tubing (()sigl;nm (0.005) ID PEEK, 13 m n.a. n.a. n.a.

Blank Water n.a. n.a. n.a.
Sample 1 Nitrate, 5 ppm Thermo 220701 Jul-2023
Sample 2 Nitrate, 10 ppm Thermo 220701 Jul-2023
Sample 3 Nitrate, 25 ppm Thermo 220701 Jul-2023
Sample 4 Nitrate, 50 ppm Thermo 220701 Jul-2023
Sample 5 Nitrate, 100 ppm Thermo 220701 Jul-2023
Sample 6 Nitrate, 1000 ppm Thermo 220701 Jul-2023
Eluent Water Water n.a. n.a.
Autosampler Reservoir A |Water Water n.a. n.a.
Balance Mettler Toledo AB204 1116392227 |n.a.
Temperature Probe - - - -

IC Validation Test Box - }
Ammeter / Multimeter _ _
Customer Signature Date Executor Signature Date

Chromeleon (c) DIONEX 2011

Version 6.80 SR8 Build 2623 (156243)

OQ_PQ_Integrated_Validation / Specification

Printed: 30/3/2023 1:23 PM
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Sequence: PQ_IC_WARM_UP Page 2 of 2

Sample: Water_WU Date: 30/3/2023
e Limits
Test Customized Limits | Dionex Recommended Limits
ICS-1100 Conductivity Noise (nS) <=2.0 <=2.0
ICS-1100 Conductivity Drift (nS/hr) <=20 <=20
Injector Precision (Area %RSD) <=1.0 <=1.0
Injector Carryover (Area %) <=0.1 <=0.1
ICS-1100 Detector Linearity (Corr.) >=(.999 >=(0.999
ICS-1100 Detector Linearity (%RSD) <=5.0 <=5.0
ICS-1100 Pump Flow Rate Accuracy (mL/min) <=0.05 <=0.05
ICS-1100 Pump Flow Rate Precision (%RSD) <=2.0 <=2.0

* Additional Information

Customer/Company: Khun.Ketsarin / Thai Environmental Technic Co,.Ltd Date:|30-Mar-2023

Qualification . . . e

Executor/Company: Mr. Nutdanai / Archemica Period between Qualifications:| 6 months
Next Qualification:| Sep-2023

Customer Signature Date

Chromeleon (c) DIONEX 2011 OQ_PQ_Integrated_Validation / Specification
Version 6.80 SR8 Build 2623 (156243) Printed: 30/3/2023 1:23 PM
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Sequence: PQ_IC_NOISE_DRIFT

Sample: Water_ND
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DIONEX

Detector Noise and Drift:

Performance Qualification Rev. 6.10

Page 10of 3
Date: 30/3/2023

e Instruments

. ; Moduleware

Instrument Name Model Supplier Serial Number Version
Pump ICS-1100 Dionex 10010987 1.1.0
Detector ICS-1100 Dionex 10010987 1.1.0
Autosampler AS-DV Dionex 01234567 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
» Accessories
Name Description Lot/ Serial

. 0.13 mm (0.005") ID PEEK, 13
Backpressure Tubing m (512" n.a.
Eluent Water n.a.
* Additional Information
Customer/Company: Khun.Ketsarin / Thai Environmental Technic Co,.L Date:| 30-Mar-2023
Qualification . . e
Executor/Company: Mr. Nutdanai / Archemica Next Qualification: Sep-2023

» Test Results Summary

(nS/hr)

Test Result
1CS-1100 Conductivity

Noise (nS) PASS
ICS-1100 Conductivity Drift PASS

Customer Signature

Chromeleon (c) DIONEX 2006

Date

Version 6.80 SR8 Build 2623 (156243)

Executor

Signature Date

OQ_PQ_Integrated_Validation / Detector Noise and Drift
Printed: 30/3/2023 1:23 PM
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Sequence: PQ_IC_NOISE_DRIFT Page 2 of 3
Sample: Water_ND Date: 30/3/2023

* Data for detector noise

Segment number Noise, nS

1 1.21

2 0.68

3 1.38

4 0.93

5 1.02

6 0.78

7 0.59

8 0.20

9 0.55

10 0.47

11 0.55

12 0.44

13 0.57

14 0.23

15 0.30

16 0.45

17 0.19

18 3.55

19 3.84

20 3.45
Average, nS 1.1
Limit, nS 2.0

Result PASS

» Data for detector drift

20 Minute drift, nS Drift, nS/hr Limit, nS/hr Result
54 16.2 20.0 PASS

Customer Signature Date Executor Signature Date

Chromeleon (c) DIONEX 2006 0OQ_PQ_Integrated_Validation / Detector Noise and Drift
Version 6.80 SR8 Build 2623 (156243) Printed: 30/3/2023 1:23 PM
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Sequence: PQ_IC_NOISE_DRIFT Page 3 of 3
Sample: Water_ND Date: 30/3/2023

° Chromatogram of Detector Noise and Drift

050 BS il

PQ_IC_NOISE_DRIFT #1 __Water_ND ] ECD_1

-0.070-———

Customer Signature Date te

Chromeleon (c) DIONEX 2011 0Q_PQ_lIntegrated_Validation / Detector Noise and Drift
Version 6.80 SR8 Build 2623 (156243) Printed: 30/3/2023 1:23 PM
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Sequence: PQ_IC_AS-DV_INJ_PRECISION

Sample: Inj Precision_1
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DIONEX

Injector Precision:

Performance Qualification Rev. 6.10

Page 1 of 2
Date: 30/3/2023

* Instruments

, , Moduleware

Instrument Name Model Supplier Serial Numben Version
Pump ICS-1100 Dionex 10010987 1.1.0
Detector ICS-1100 Dionex 10010987 1.1.0
Autosampler AS-DV Dionex 10010912 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
* Accessories
Name Description Lot/ Serial

0.13 mm (0.005") ID PEEK, 13 m
Backpressure Tubing (512" n.a.
Sample 4 Nitrate, 50 ppm 220701
Eluent Water n.a.
* Additional Information
Customer/Company: Khun.Ketsarin / Thai Environmental Technic Co,.Ltd Date:] 30-Mar-2023
Qualification Mr. Nutdanai / Archemica Next Qualification: Sep-2023
Executor/Company: : : p

» Test Results Summary

Test Result
Injector Precision (Area
%RSD) PASS

Customer Signature

Chromeleon (c) DIONEX 2011

Date

Version 6.80 SR8 Build 2623 (156243)

Executor Signature

Date

OQ_PQ_integrated_Validation / Injector Precision
Printed: 30/3/2023 1:23 PM
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Sequence: PQ_IC_AS-DV_INJ_PRECISION
Sample: Inj Precision_1

» Data for Injector Precision test

Name Area
uS*min
Nitrate
ECD_1
Inj Precision_1 3.148
Inj Precision_2 3.199
Inj Precision_3 3.210
Inj Precision_4 3.200
Inj Precision_5 3.209
Inj Precision_6 3.237
Inj Precision_7 3.221
Inj Precision_8 3.208
Inj Precision_9 3.202
Inj Precision_10 3.202
Average: 3.204
Std. Dev: 0.023
% RSD: 0.7
Limit (%) 1.0
Result: PASS
Customer Signature Date

Chromeleon (c) DIONEX 2011
Version 6.80 SR8 Build 2623 (156243)

Page 2 of 2
Date: 30/3/2023

OQ_PQ_Integrated_Validation / Injector Precision
Printed: 30/3/2023 1:23 PM
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Sequence: PQ_IC_AS-DV_INJ_CARRYOVER Page 1 0of 2
Sample: Carryover Date: 30/3/2023

DIONEX

Performance Qualification Rev. 6.10

Injector Carryover:

e Instruments

. . Moduleware

Instrument Name Model Supplier Serial Numbern Version
Pump ICS-1100 Dionex 10010987 1.1.0
Detector ICS-1100 Dionex 10010987 1.1.0
Autosampler AS-DV Dionex 10010912 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
* Accessories
Name Description Lot/ Serial

. 0.13 mm (0.005") ID PEEK, 13
Backpressure Tubing m (512" n.a.
Sample 6 Nitrate, 1000 ppm 220701
Blank Water n.a.
Eluent Water n.a.
» Additional Information
Customer/Company: Khun.Ketsarin / Thai Environmental Technic Co,.Ltc Date:| 30-Mar-2023
Qualification . . e
Executor/Company: Mr. Nutdanai / Archemica Next Qualification: Sep-2023

» Test Results Summary

Test Result
Lnjector Carryover (Area PASS
%)
Customer Signature Date
Chromeleon (c) DIONEX 2011 0OQ_PQ_Integrated_Validation / Injector Carryover

Version 6.80 SR8 Build 2623 (156243) Printed: 30/3/2023 1:23 PM
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Sequence: PQ_IC_AS-DV_INJ_CARRYOVER Page 2 of 2
Sample: Carryover Date: 30/3/2023

e Chromatogram for Carryover test

4.00_PQIC_AS-DV_INJ_CARRYOVER #2 Carryover ECD 1
. S — ; : . i ; b
2,50
1.25-] -
4 ate - 0.170-
0.00-k
g0l B SR i
0.000 0.050 0.100 0.150 0.200 0.250 0.300 0.350 0.400 0.450

» Data for Carryover test

Name Ret.Time (detected) Area
min uS*min
Nitrate Nitrate
ECD_1 ECD_1
High Level 0.17 63.377
Carryover 0.17 0.057
Water 0.18 0.137
Carryover (%): Not Detected
Limit (%): 0.100
Result: PASS
ACHBMI_ LAR
Customer Signature Date
Chromeleon (c) DIONEX 2011 0OQ_PQ_Integrated_Validation / injector Carryover

Version 6.80 SR8 Build 2623 (156243) Printed: 30/3/2023 1:23 PM
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Sequence: PQ_IC_AS-DV_LINEARITY

Sample: Detector linearity_1

ADIONEY

Performance Qualification Rev. 6.10

Detector Linearity:

Page 1 of 2
Date: 30/3/2023

e Instruments:

. . Moduleware

Instrument Name Model Supplier Serial Number| Version
Pump ICS-1100 Dionex 10010987 1.1.0
Detector ICS-1100 Dionex 10010987 1.1.0
Autosampler AS-DV Dionex 10010912 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
* Accessories
Name Description Lot/ Serial

) 0.13 mm (0.005") ID PEEK,
Backpressure Tubing 13 m (512" n.a.
Sample 1 Nitrate, 5 ppm 220701
Sample 2 Nitrate, 10 ppm 220701
Sample 3 Nitrate, 25 ppm 220701
Sample 4 Nitrate, 50 ppm 220701
Sample 5 Nitrate, 100 ppm 220701
Eluent Water n.a.

* Additional Information

Customer/Company: Khun.Ketsarin / Thai Environmental Technic Co,.L! Date:{ 30-Mar-2023
Qualification : . e
Executor/Company: Mr. Nutdanai / Archemica Next Qualification: Sep-2023

» Test Results Summary

(%RSD)

Test Result
1CS-1100 Detector Linearity

(Corr.) PASS
ICS-1100 Detector Linearity PASS

Customer Signature

Chromeleon (c) DIONEX 2011

Date

Version 6.80 SR8 Build 2623 (156243)

Executor Signature

0Q_PQ_Integrated_Validation / Detector Linearity
Printed: 30/3/2023 1:23 PM
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Sequence: PQ_IC_AS-DV_LINEARITY

Sample: Detector linearity_1

» Data for Detector Linearity

Name Amount Height
ppm us
Nitrate Nitrate
ECD_1 ECD_1
Detector linearity_1 5.000 7.936
Detector linearity_2 10.000 13.479
Detector linearity_3 25.000 31.576
Detector linearity_4 50.000 64.733
Detector linearity_5 100.000 124.951
* Linearity Plot
Nitrate External ECD 1
140 Height [uS]
e —— .- .
0 13 38 50 75 100 120
Calibration Type Number of Points Offset Slope
LOff 5 1.435 1.239
Correlation Coefficient % RSD
Linearity: 1.000 2.0
Limit: 0.999 5.0
Result: PASS PASS

Customer Signature

Chromeleon (c) DIONEX 2011

Date

Version 6.80 SR8 Build 2623 (156243)

ARCHEMICALRE

Executor Signature

OQ_PQ_lIntegrated_Validation / Detector Linearity
Printed: 30/3/2023 1:23 PM

Date: 30/3/2023
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Sequence: PQ_IC_FLOW_RATE

Sample: Water_FR

Pump Flow Rate Accuracy and Precision Test:

EID0NEY

Performance Qualification Rev. 6.10

Page 1 of 2
Date: 30/3/2023

° Instruments

. Serial Moduleware
Instrument Name Model Supplier Number Version
Pump [CS-1100 Dionex 10010987 1.1.0
Detector ICS-1100 Dionex 10010987 1.1.0
Autosampler AS-DV Dionex 10010912 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
» Accessories
Name Description Lot/ Serial
Backpressure Tubing 0.13 mm (0.005") ID PEEK, 13 m (512") n.a.
Eluent Water n.a.
Balance AB 204 Mettler Toledo 1116392227
* Additional Information
Customer/Company: Khun.Ketsarin / Thai Environmental Technic Co,. Date: 30-Mar-2023
Qualification . . e
Executor/Company: Mr. Nutdanai / Archemica Next Qualification: Sep-2023

e Test Results Summary

Test Result
ICS-1100 Pump Flow Rate
Accuracy (mL/min) PASS
ICS-1100 Pump Flow Rate
Precision (%RSD) PASS

Customer Signature

Chromeleon (c) DIONEX 2011

Date

Version 6.80 SR8 Build 2623 (156243)

OQ_PQ_integrated_Validation / Pump Flow Rate
Printed: 30/3/2023 1:23 PM
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Sequence: PQ_IC_FLOW_RATE Page 2 of 2
Sample: Water_FR Date: 30/3/2023

* Data for Pump Flow Rate Accuracy and Precision Test

Ambient Temperature (°C) 25
Calculated Eluent| Deviation
Segment Measured Eluent Weight (g) Flow Rate from 1.00 | Limit (mL/min)| Result
(mL/min) mL/min
0 116.822 - - - -
1 121.665 0.971 0.029 0.05 PASS
2 126.559 0.982 0.018 0.05 PASS
3 131.426 0.976 0.024 0.05 PASS
4 136.279 0.973 0.027 0.05 PASS
5 141.140 0.975 0.025 0.05 PASS
Average 0.976 Overall PASS
Standard Deviation 0.004
% RSD 0.4
Limit (%) 2.0
Result PASS
Customer Signature Date Executor Signature
Chromeleon (c) DIONEX 2011 OQ_PQ_Integrated_Validation / Pump Flow Rate

Version 6.80 SR8 Build 2623 (156243) Printed: 30/3/2023 1:23 PM
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Certificate

Certificate of Standards and
instruments for Qualification



Dionex Nitrate OQ/PQ IC Standards Kit
{Set of 6)

Product Number 060254
Certificate of Analysis

Lot Number 220701

Expiration of Certification
July 2023

The Dionex Nitrate Standard was developed to aid the analysis of anions by Ion Chromatography
(IC). The single-ion standard was prepared by the dissolution of high-purity salt in >18.2
megohm deionized water, which was tested by IC for ionic contaminants. The bottle label states
the nominal concentration value of the ionic component for informational purposes only. The
actual ion concentration value was determined by Ion Chromatography. The IC system was
standardized using the National Institute of Standards & Technology (NIST), Standard Reference
Material, SRM 3185 (Nitrate Standard Solution). Actual concentration values determined for the
single-ion is listed below.

Dionex Nitrate Standard

Vial # Concentration
(mg/L)
1 502 +£0.02
2 9,86 +£0.05
3 2502 £0.11 /|
4 50.54 + (.29 i 8":‘&?1‘3:‘1"} sy jhﬁ’ﬁ
5 100.0 +1
6 1014 +5

The concentration value is based a proven reliable method of analysis. The estimated
uncertainties are two standard deviations of the concentration value. The concentration value is
warranted to be stable for one vear from the date of manufacture.

The preparation and analyses of the Dionex Nitrate Standard was performed with extreme care

by Thermo Scientific Corporation Consumables Manufacturing Department in Sunnyvale
California.

Document No. 078690-01 20-Dec-2011

thermosdcientific.com/dionex

Thermo Fisher Scientific
1228 Than Way

P.0. Box 3603

Sunnyvale, CA 84088-3603
KXZUH49-EN 02158 03131810 (408} 737-0760 L2

Thermo Fisher Scientific,
Bunnyvale, CA USA s
A 1509001 Cardifind.
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Fram tosight 1 Ducome

Agilent CrosslLab Start Up Services

Agiient 7890 Gas Chromatograph
D

aintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure
reliable operation and the accuracy of vour resulis.

Defivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventive Maintenarice provides everything you need to reduce unplanned downtime and keep your systerns
operating at their peak. This checklist will be completed at the end of the service and provided to you ag & record
of the preventive maintenance activities.

&v e B
L5 Agilent
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Introduction

Customer information

¢ Customers should provide all necessary operating supplies upon request of the engineer.

e A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

o Any parts, notinciuded in the Parts Lists section of this document, are not part of the
recommended Preventive Maintenance service, nor are they included in the price of this service.

¢ |f a systemn requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Cusfomer Web Links

e Formore information about Agilent Technologies services, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crossiab-nstrument-services/service-repalr

e The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit htipsi//community.agilent.com/welcome.

= Toaccess Agilent University, visit hitpy/ Avww sgllent.com/orossiab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

o Ausefu] Agilent Resource Center web page Is available, which includes short videos on maintenance,
quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page here; hitps//www.agilent.com/enus/agilentresources,

e Need technical support, FAQs, supplies? - visit our Support Home page
htipy//www.agilent com/searchfsupport.

= Videos about specific preparation requirements for your instrument can be found by searching the
Aglient YouTube channel at hilps://www.youtube.cam/user/agifent,

e« 78%0B Manuals are also available on Agilent.com:
o SBafety
hitps//www agilent com/as/library/usermanuals/public/78208_Safely pdf
o Installation and First Startup
hitpsy/fwwwagilent.com/es/libraryfusenmeanuals/Publin/ 78008 _instaliation.pdf
o Operation Manual
hitps./Awww agilent.comyes/ibrary/usermanuals/Public/7890B._Operation.pdf
o Maintaining Your GO
hitpsy/ fveww agilent.corn/os/library/usermanuals/public/G3430-
90052%207890B Maintalning 20Guide pdf

Revision: 2.07, tssued: Septeriber 15, 2021 .

Agile Document Number: DO013618 2 .

DE number: 44166.7597222222 Page 4 of 4 =55 Agilent
© Agilent Technologies, Inc. 2021 B
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Service Engineer's Responsibilities

Contact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit.

Only select those pages that relate to the system or module being serviced.

s Complete empty flelds with the relevant information.

e Complete the relevant checkboxes in the checklist using efther a “X* or tick mark “v*.

¢ Check "Section not applicabie” check boxes to indicate services/tasks not delivered, as appropriate.
s Compiete the Preventive Maintenance service in the order of the tasks listed.

= Complete the Service Review section together with the customer.

¢ Complete the fields for page numbers at the foot of each selected page

¢ Compiete the total number of pages field in the Service Completion section

Ask the customer to sign the Service Completion section including the customer’s and your
signature.

a@

L3

Additional Instruction Notes

= Check for any active service notes for this unit. If there are any applicable “Safety” or “Modificatio
Recommended” Service notes, plan to implement the changes on this unit before doing any
qualification service.

¢ Do not implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument controf software.

Revision: 2.01, {ssued: September 15, 2021 \

Agite Document Number: D0013618 % q e b .

DE nurmber; 44166.7597222222 page & of __ il Agilent
© Agilent Technologies, inc. 2021 I
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System Information

@/’Check this box if an instrument configuration report is attached instead of completing the table
below.

Instrument Syster Name and ID G AE0 B CN {}934%9%9
s el
It System ie and. - TeT Lobgoratory

( ilst the Serial Nuinbersg of eacﬁ

. List System COmpanent Product Numbers . cgmponent

Gmer N pBeOORD
GA912A | (NI oL

Genk  Cumelt

t
i
+ f

LN e oA W w

k.

Preparation

' Discuss any specific issties with the customer before starting.
& Review the instrument foghook for recorded probiems and comments.

g?i-" [ - Fpesd mth] ofe sypdie
B Baveinstrument control SCLuﬂgo sefore stertin ] the pfacﬁdﬁra

Perform a general inspection of the system for cleanliness.
Check for proper installation of parts, assembilies, sensors elc.
~ Check system for required installation of components, settings as defined by current Service Notes.
E:{ Check for required firmware updates and verify with customers if they would like them installed.

i{ Before starting the following procedures, record the Detector Signal Quiput(s) in the results table. If
the GC is turned OFF or in a service mode, comparing the detector outputs before and atfter the
service is not possible.

Revisior: 2.0, Issued; September 15, 2021

Agile Document Number: DO013618 a e
DE number: 44166.7597222222 Page A of 4 ~ii- Agilent

© Agilent Technologies, Inc. 2021
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Bl Unplug power cord from the power source.

o Open 6C covers and vacuum/remove any dust/debris. Pay pariicular attention to cooling fans.

o Inspect internal connectors for proper contact and placement,

a Reconnect Power to the 6C. Power the GC on and verify the power on self-test passed.

g Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
& Verify operation of all other fans - the inlet and EPC cooling fans.

G/ Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable re
*-:( For the inlets installed, perform inlet maintenance as defined in the 7890 manua! - “Maintaining Your
GC” - for the inlet{s) installed.

E’.{ Replace the split vent trap cariridge filter on units with these inlets: Split/Splitiess Capillary (SSL),
ulti-Mode inlet (MM}, Programmed Temperature Vaporizer (PTV), Volatiles interface (V1).

. M
Ei/ if the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
ihe indet and Tlush or replace the tubing between the inlet and the split vent trap.
E!/ If the GC includes a Flame lonization Detector {FID), replace the Jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castie assemblies for

contamination - clean as necessary.

s and Leak test

‘ero Sensor

§

&’ Zero all pressure sensors per the procedure in the 7830 "Advanced User Guide”.
= Perform inlet pressure decay test(s) as defined in the 7890 “Troubleshooting Manual’.
If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
_ within that protocol can be used for the PM,

Record if test passed or failed in the resulis table.

Revision: 2.01, lssued; September 15, 2021 )
Agile Document Nurnber: DR013618 A

DE number: 44166.7597222222 Page }9/ of ﬂ_ el AQ![EM‘
© Agillent Technologies, inc. 2021 o
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ALS Maintenance

U Section NOT applicable

L¥" Check all cabling and configuration settings between GG, tray, and injectors.
@ Vacuum or remave any dust, especially around fans.

E{ Check operation of all fans.

E’.lﬁ -Check syringe for smooth plunger operation.

L‘(Cheek for smooth operation of the needle support - clean if necessary

lestore Instrument

@ Restore the normai operating conditions ot customer method using the Data System.

fQ/ Purge the system with carrier flow for 15 minutes

&’ Bake outthe system, then restore the normal operating conditions

& After equilibration, check and record the post PM detector signal output values.
Resuits should be similar or lower than the detector outputs recorded prior to PM.

& Perform a chemical checkout. If this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

Note: if the PM Service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Revision: 2.01, issued: September 15, 2021
Agile Document Number: D0013618 Sy
DE number: 44166.7597222222 Page o o ﬂ__ TR Ag
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Signature Page

Service Review

{3 Attach available reports/printouts of ail tests to this documentation.
Record the Preventive Maintenance service activity in the custorner's records/loghook.

CE/ Update/reset instrument maintenance counters as appropriate.

Q/ Affix the PM sticker to the system or instrument logbook based on the customer's request.
Csmp ete the Service Enginesr Comments section if there are additiona! comments.

GE{/ Review with the customer this service, parts replaced, and test resulis obtained.

If the instrument firmware was updated, recard the details of the change in the Service Engineer's
» Comments box or if necessary, in the customer's 1 records.

Supply the customer with a copy of the Smart Alerts flyer.

0 Describe Smart Alerts to the customer.
{1 Install Smart Alerts if requested.

7890 GC Test Results Table

Aas;L ot
oo
[O8S

Fiom

Detector Signal Outputs

Before PM Service

| After PM Service

Front detector output

NA

nF

Back detector output

Back inlet pressure decay test

AUX detector output N/ A 2—’% 1‘3’2 b
Pressure decay test Expecied testresult | Acfual test result. |
- e . o Poan
Front infet pressure decay test Tess ;;;z; 55

Pass

o5

Revision: 2.01, lssued: Septernber 15, 2027
Agile Doct.*ﬁem Number: 0013618

DE number: 44166.7567222222
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7890 Parts List Table

The following kits are recommended for capillary and purged packed in
custormner has a preferred set of consumables, you may use the customer's consumables.

&g:ient

Et m.n}%?

lets. if this is a genera! PM and the

| Productor
o : e i model# where Quantnty
F’art descnptmn Part number used | consumed
881 Capillary Inlet PM kit n;nm ase 5188-5407 ?gggjxjg {
SSL Capillary inlet PM kit, eplit 5188-6496 7880A/8B }
SSL Capillary Ultra Inert Infet Gold Seal with 5190-6144 7890A/B '\
Washer N/4
8SL Capiliary Ulra Inert Inlet Splitless Liner - 5180-2293 7880A/B
Single taper with Glass Wool , ; N !{4
SSL Capiilary Ulira Inert Inlet Low Pressure Drop | 5190-2295 7890A/B
Split Liner - N /@
with Glass Wool
PP Inlet PM kit 5188-6498 7890A/B N/a
Splitvent trap PM kit, single cartridge {for MM, | 5188-6495 7B90A/B i A
PV & Vi) N/
MM Cleaning Kit $53510-60820 7890A/B H/A.
PTV Septumless Head Rebuild Kit 5182-9747 7890A/8 N/A-
PTV Septumiess Head Teflon Guide 5182-8748 F890A/B N /’4
fgnitor (glow plug) assermbly with O-ring 1923160680 | 7890A/8 f
| FID Collector Rebuild/Cleaning Kit G1831-67000 7BO0A/B N/A
Standard .01 t-inch FID Jet for capillary FID base | 61531-80560 7830A/B p /’ér
High Temperature .078-inch FID Jet for capillary | $1531-80620 7890A/B ,[»I
FiD base ; / A
Standard 018-inch FID Jet for packed column 18710-20110 7E20A/R .
with packed FiD base ; , N(/I’ﬁ
Standard .011-inch FID Jet for capillary column | 19244-805860 7890A/B T'!
with packed/adapiable FID base @
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/B N
column with packed/adaptable FID base /’3‘
ND Jer, universal fit, 011-meh iD - G1534-80580 1 7890A/8 W A
NPD Jet, universal fit, .01 T-inch ID Extended G1534-80590 | 7890A/8 N //%
tip , ;
SSL Capillary Ulira inert inlet Gold Seal with 5180-6144 { 7890A/B N 5’4’
Washer
| SSL Caplilary Uitra Inert inlet Spiitiess Liner - 5150-2298 7890A/B 7
Single taper with Glass Wool i\3//!%
*HD Collector Replacement Kit, if ﬁeeded G1531-67001 7890A/B N /-Q’
Revision: 2.07, issued: September 15, 2021 »
Agile Document Number: D0013618 g e .
DE number: 44166.7567222222 Page of e Agilent
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Service Engineer Comments

¢ Ifthere are any specific points you wish 1o note as part of performing the service or other items of
- interest for the customer, please write include them in this box,

f\’ﬁ&o? ‘{0 (’ma{}f‘{x&»« VE'CD (fzc}s/ !/773& @?\f*‘[n’{ﬁ'

e jéﬂf\f@ﬁ Nexame ..

Service Completion
Service reguest number _ éQO %Y{% 6{7

Agilent signature

b g@;p Y027

Date service completed

Customer signature

Total number of pages in this document A ?ﬁgrd

Revision: 2.01, Issued: September 15, 2021

Agile Docurment Number: DOG13618 9 4 T
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Environmental

RECALIBRATION
DUE DATE:

November 19, 2022

Calibration Certification Information
Cal. Date: November 19, 2021 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 763.5 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 0068
Vol. Init Vol. Final AVol. ATime Ap AH
Run {m3) (m3) (m3) (min) {mm Hg) (in H20)
1 1 2 1 1.4160 3.2 2.00
2 3 4 1 0.9970 6.4 4.00
3 5 6 1 0.8890 7.8 5.00
4 7 8 1 0.8490 8.7 5.50
5 9 10 1 0.6990 12.8 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/ AH( Pstd/\ Ta Qa AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va {x-axis) (y-axis)
1.0140 0.7161 1.4271 0.9958 0.7033 0.8776
1.0098 1.0128 2.0182 0.9916 0.9946 1.2411
1.0079 1.1337 2.2564 0.9898 1.1134 1.3875
1.0067 1.1858 2.3666 0.9886 1.1644 1.4553
1.0012 1.4324 2.8542 0.9832 1.4066 1.7551
m= 1.99331 m= 1.24818
QSTD b= -0.00049 QA b= -0.00030
r= 0.99999 r= 0.99999
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va={AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa={Va/ATime
For subsequent flow rate calculations:
- Pa Tstd - :
Qstd= 1/m << JAH (,,__.._P <td )("'"""Ta ))-b) Qa= 1/m <( AH(Ta/Pa)> b>
Standard Conditions
Tstd: 298.15 o RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (k) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com

TOLL FREE: (877)263-7610

FAX: {513)467-9009
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 1-Aug-22
ITEM : Tsp Serial No: (No.26 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760. 0
Temperature (°C) : 25.0 Temperature (deg K) : 298. 0
Average Press. (mmHg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.8 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 11.80 1.724 60.0 60. 00 Slope : 35.5364
2 9.00 1.505 54.0 54. 00 Intercept: 0.2642
3 7.00 1.328 50.0 50. 00 Corr, Coeff: 0.9909
4 5.00 1.122 40.0 40. 00
5 3.00 0. 869 30.0 30. 00 f of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:

1/m((T)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

e OOl lEE———————— P —————————————eesceemra

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com ¢ www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 1-Aug-22

ITEM : TSP Serial No: (No.27 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) ! -
Average Temp (°C) :32.1 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049

Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope: 324.5708
2 9.40 1.538 54.0 54.00 Intercept: 1.0693
3 7.20 1.346 50.0 50.00 Corr. Coeff: 0.9926
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
= actual chart response
m = calibrator Qstd slope Calibrate By

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:

1/m((1)[Sart(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com s www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 1-Aug-22

ITEM : TSP Serial No: (No.12 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.8 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope: 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqgrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By

= calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg Approve By
For subsequent calculation of sampler flow:
1/m{(D)[Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auta) Fax : +66(0)2373-7979 e admin@tet1995.com ¢ www.tet1995.com
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Certificate Of Analysis

Special Gases Mixture

Customer Details
Name:

Thai Environmental Technic Ltd.

Address:

Customer Tag No.:

1/6 Soi Ramkhamhaeng 145,
Saphansoong, Saphansoong , Bangkok

10240
Certificate Details
Number: 3367/19 Date of Issue: 19-Sep-2019 Expiry date: 18-Sep-2023
Material Details
Production Order: 90155812 Material Code: 608400-5K-44 Cylinder No.: 118310
Gas content: 5.520 M’ Filling pressure: 145.0 bar Valve: (GA660SS
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 40.01L
Laboratory Report
Analytical Result
Component Normma; Analysis Result” Uncertainty” Method of Analysis® Assay Date
Concentration .
Sulphur Dioxide 40.0 ppm 41.4 ppm + 10 relative (6)1-PB-352 10-Sep & 19-5ep-19
In Nitrogen ‘ : :
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date
Sulphur Dioxide 1138235G 25.50+0.25 ppm 7-Mar-2021
In Nitrogen
Analytical Instruments used in Assay
Instrument,/Make /Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50 FTIR-502 10-Sep-2019

Recommend usage condition ‘
Minimum utilization: 5% of actual content or before expire date whichever comes first.
Storage condition: Keep in well ventilation and secure area.

Comments

When reordering, please quote the material number

Note:

1. All results expressed in thiis report are on mole/mole basis, unfess otherwise specified. The Assay of this Standard has been performed in
accordance with the EP£ Traceability Protocal EPA-600/R-12/531 for the Assay and Certification of Gaseous Calibration Standaids using procedure G1

2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing @ level of confidence of approximately 95%.
The measurement of this material is traceable to the S through the reference gas standaid which is traceable to Swiss National Standard of Mass of

other recognised naticnal metrology institutes.

3.{1) Gas Chromalagraphy, (2) Paramagnetic Oxygen Analyzer, (3) Electiochemical Oxygen Analyzer, (4) tlectrochemical Moisture Analyzer,
(53 Total Hydrocarbon Analyzer, (6) Other - Specified

Sukanya Parinyasoontorn
Signatory for and on behalf of Lind

page 10i1

0., Ltd.
This report shall 1ot be reproduced exceptin full PB-002/F006

Iss:H/2, 01 March 2018

uSen awd (Us:mAlng) 9vin (UnasLY)

IedinsSSnaTERE 0107537000725

§u 15 UTOUIN0IRe5 19 2/3 i 14 GUULIDUTASIA NU. 6.5 AU
2.UWWE D.aUNSUSINS 10540 Insewri (66) 2338-6100  Insans (66) 2338-6333
Isovutoalnss : 105 wy 5 auwalas a.uwU:Ny a:BINST 24180

Insfwn (66) 38.570-479-93 Insas (66) 38.570-323

Linde (Thailand) Public Company Limited

PLC. Registration no 0107537000785

15" Floor, Bangna Tawer A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew
Bangplee, Samutgrakarn 10540, Tel (66)2338-6100 Fax (66) 2338-6333
wellgrow Plant : 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323
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Analyzer Calibration Report
Calibrate Date 10-May-23 Temperature (°C ) 25°c
Analyzer Type S0, Barometer (mmHg) : 760.0 .
Brand : APT Humidity (50£15%): 50.0 %RH
Model : 100E Dilutor : API M700 S/N 625
Serial Number 11488 (No.13) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 2.3 0.0 0.0
Span 400.0 394.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Qutput le‘ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 99.8 -0.2 0.00 0.20
200.0 198.7 -1.3 -0.01 0.65
400.0 400.1 0.1 0.00 0.03
Average Diff (%) 0.29
Multi Point Calibration
450.0
y =0.9993x - 0.12
4000 g
— 350.0
2
£ 3000 e
& 2500 /
8 /
5 2000 A
= 1500
<
< 1000 /
50.0
0.0 c:/ : ,, ; : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: Approved by :

ufluased : 00

Thai Environmental Technic Limited

Fuitewsia 02/09/15

avAtuuvesy : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com o www.tet1995.com
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Analyzer Calibration Report
Calibrate Date :l6-May-23 Temperature (°C ) 25°¢C
Analyzer Type S0, . Barometer (mmHg) : 758.2
Brand : Teledyne Humidity (50£15%): 52.0 %RH
Model : 100 E Dilutor . API M700 S/N 625
Serial Number ;062 (No.23) Zero Air API M701 S/N 1926
Range : 500 ppm . Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.8 0.0 0.0
Span 400.0 381.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) { Analyzer Disp.(ppb) - Qutput Dlt.‘ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 98.7 -0.3 0.00 0.30
200.0 199.4 -0.6 0.00 0.30
400.0 401.2 1.2 06.00 0.30
Average Diff (%) 0.25
Multi Point Calibration
450.0
: y =1.0024x - 0.24
400.0 - a |
R?=1 i
< 3500 - /
& 2500 -
a :
5 200.0 - /n/
;: 150.0
< 100.0 -
50.0 -
0.0 rz/ : : S .
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb) %
Calibrate by: Approved by :

ud luasaf : 00

Thai Environmental Technic Limited

Tuieudf 02/09/15

@yfinuuesy : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com
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Thai Environmental Technic Limited
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Calibrate Date
Analyzer Type
Brand
Model

Serial Number

Analyzer Calibration Report

:11-May-23

so,

. Teledyne

. 100 E

1341 (No.20)

Temperature (°C )
Barometer (mmHg) :
Humidity (5015 %) :
Dilutor :
Zero Air

25°C

760.0

50.0 %RH

API M700 S/N 625

API M701 S/N 1926

Range . 500 ppm Standard gas 118310 i
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 2.3 0.0 0.0
Span 400.0 411.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Output D1f.ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 89.7 -0.3 0.00 0.30
200.0 203.1 3.1 0.02 1.55
400.0 401.8 1.8 0.00 0.45
Average Diff (%) 0.58
Multi Point Calibration
450.0
y=1.0052x+0.32 _
400.0 R7=0,5885_~"
= 3500
2 /
2 300.0 /
g 250.0
5 2000 /r./
% 150.0
z /
< 100.0 s
50.0 —
0.0 &z ; : T r :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: Approved by :

iuf luasad : 00

Tufteuiia 02/09/15

Thai Environmental Technic Limited
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com

uiuuues : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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Analyzer Calibration Report
Calibrate Date :11-May-23 Temperature (°C ) 25°C
Analyzer Type S0, Barometer (mmHg) : 760.0 N
Brand : Thermo Humidity (50+£15%): 50.0 %RH
Model 43¢ Dilutor . API M700 S/N 625
Serial Number 43073374373 (No.10) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.7 0.0 0.0
Span 400.0 391.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Output Dlrtference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 99.5 -0.5 -0.01 0.50
200.0 1%8.9 -1.1 -0.01 0.55
400.0 398.8 -1.2 0.00 0.30
Average Diff (%) 0.36
Multi Point Calibration
450.0
y =0.9962x + 0.06 -
400.0 we A
— 350.0
2 e
8 3000
g 250.0 ~
a ’ /
= 200.0
N /
£ 1500 /
c
< 100.0 /u
50.0
0.0 rz/ , . , ‘ ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by Approved by :

uflunsad : 00

Thai Environmental Technic Limited

Tueusa 02/09/15

vAituuesy : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com ¢ www.tet1995,com
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Certificate Of Analysis
Special Gases Mixture
Customer Delalls
Name: Address: Lustomer Tag Mo
Tha! Environenental Technic timited /6 Soi Remkhamhaeng 45, Khet
Saphansoong, Bangkok 10240
Certificate Details
Number: 3450/2% Bate of Issue: 18-Aug-2021 Expity date. 18-Aug-2023
Haterial Detaiks
Production Ordes. 167125 Waterigl Code. 6403005144 Cylinder Ho.: ADO9EISK
Gas content: 5528 Filling pressuce: 145.0 bat valve: CGA 66058
Cylinde: Qwner LINDE Oylinder Material: Specla seal Cylindes Size: 401
Laboratory Beport
Analytical Result
Component Noimina! analysis Result’ Uncedanty’ Hethod of Analysis® hssay Date
Concentration ’ . S .
Mitng Oride 400 0pm 392 ppm + 1% relative {6)1-P8-352 Ti-ARg B 18-Aug21
Gthe: M0z imputity Lessthan 1 9 ppm
n Mitrogen
#eference Stondord used In Assay
Relerence Standard Cylinder number Concentiation Exgity date:
Wi Oxide 278E1SG §1.5820.41 ppm 25-0c1-2022
i Hilrngen
Anglytical instruments used i Assoy
inshrumend /Mizke /Model Analytical Principle Last Multipoint Calibration
FYR Specirometers Nicslet 1550 FTIR-NO $-Aug-2021
Recommend sisge condition
Minimem utilzation: 5% of actual content or before expire date whichever comes first.

Siotace condition:

Been inwell ventiation and secure area, .

Lomments

Whenrepdering, plesse quote the materizl number

Hote

| ABrevlis expeessed o s veport ate oo mole/male basss, ueless sherwse speciied. The Asiay of this

been

ac%@mg warth Bie EPA Sacsabilty Proingdl ERA-G0/0-12/53) for the Assay ang Costification of Gaseous Cabbation Standbicds ussyg ;xm@w 61

based of & standand shceripinty maltiphed by 5 coverage faclor ke 3, providing s bevel of conlidence of sppiamimstely 5%

T o B % &ﬁ&% o the % Buough the selmente gas stenddand which & aceabie 1o Yedss Hatlona! Sandad ol sass e
{7} Gas L {21 Pe Oonygen Anfvre, 13 B sl Unpgen Ansivzer, 14) Bl Haistue
5] tutai grerievi
Sukatiys Parinyesoomioin .
Fage Yof ¥ Signatory for g on berall of Linde

mw

e TR R 1 b e e e e 65 Tl

sirmet

v ihan heded (01 Sasenite  Vewe ) 3039y
W ¢ svels somers afew 14NS

bt feg) 3041003 Bars e s yens

#5002 /5006
Linde (Thalland) Public Company Umited nux/s o iy B2
18” flasy, Bangne Towr A, 1/3 Moo 14, Bingss Tnd i &5 Besd Banghaces

Sangiee, Sommtpraiarn 18540, 10 () 1080 e {64) TXRSHI33
Webps aal WAL S, %53 # Wi
aiand, Tei {68} 38.570-479-53 e 1941 IRV ELY
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Analyzer Calibration Report

Calibrate Date : 10-May-23 Temperature (°C) 25°C
Analyzer Type : NOx Barometer (mmHg) : 759.9
Brand APT Humidity (50£15 %) : 50.0%RH
Model 200 A Dilutor . API M700 S/N 625
Serial Number : 777 (No.25) Zero Air APT M701 S/N 1926
Range 500 ppb Standard gas AQ00962 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
PPy PP Sor [ mo | WO, | wox | No | o, | % i
Zero 0.0 3.5 3.1 0.4 0.0 0.0 0.0
Span 400.0 387.0 382.0 5.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y : p-(ppb) : Outpflt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.8 0.4 0.4 0.40 0.001 0.10
100.0 101.3 101.5 -0.2 1.50 0.015 1.50
200.0 199.8 199.6 0.2 -0.40 -0.002 0.20
400.0 399.4 399.1 0.3 -0.90 -0.002 0.22
Average Diff (%) 0.51
Multi Point Calibration
450.0
4000 y = 0.9955x + 0.94
e RE=1
— 350.0
2 pd
£ 3000 o
& 250.0
a /
§ 200.0 /u
2 1500
c /
< 100.0 /..
50.0 >
0.0 T : ¥ : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate Approved by :

uflunsai : 0o

Thai Environmental Technic Limited

- Fufiouia 02/09/15

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com ¢ www.tet1995.com

mvAuuuredy : QF-QP16-06
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Analyzer Calibration Report

Calibrate Date : 12-May-23 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 760.0
Brand . Teledyne Humidity (50+15 %) : 50.0%RH
Model - 200 E Dilutor . API M700 S/N 625
Serial Number : 2789 (No.36) Zero Air : API M701 S/N 1926
Range : 500 ppb Standard gas . AC0962 SK
Calibration of Span
Supply Gas Ref Value(ppb) N O]iefore O;S(;)an.(ppl;)l o NOXAﬁer ofigan.(ppb)N 0, Y% diff of Span
Zero 0.0 0.3 0.1 0.2 0.0 0.0 0.0 0.0
Span 400.0 387.0 382.0 5.0 400.0 400.0 0.0 0.0

Multi Point Calibration

Analyzer Disp.(ppb) Output Difference
Ref Value(ppb) - - -
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.4 0.1 0.40 0.001 0.10
100.0 89%8.8 99.7 0.1 -0.30 -0.003 0.30
200.0 199.8 199.5 0.2 -0.50 -0.003 0.25
400.0 3%8.7 398.5 0.2 -1.50 -0.004 0.38
Average Diff (%) 0.26
Multi Point Calibration
2000 y=0.9955x+032 _
—g 350.0
g_, 300.0
& 2500 -
a
5 2000
—g 150.0
< 100.0 /
50.0
0.0 L‘/

0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

Calibrate by: Approved by

ndluase® - oo Fuiteid 02/09/15 avfinyudedy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com & www.tet1995.com
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Analyzer Calibration Report

Thai Environmental Technic Limited
USUn madlindunadeulng sina

Calibrate Date : 10-May-23 Temperature (°C ) 25°C 3
Analyzer Type : NOx Barometer (mmHg) : 759.9
Brand APL Humidity (50£15 %) : 50.0%RH
Model 200 E Dilutor API M700 S/N 625
Serial Number : 393 (No.19) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas A00962 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) .
Supply Gas Ref Value(ppb - % diff of Span
ppR @) T ox T o | No. | o NO No, | P
Zero 0.0 0.5 0.1 0.4 0.0 0.0 0.0
Span 400.0 387.0 384.0 3.0 400.0 400.0 0.0 .0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y. p.(ppb) _ Outpflt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.2 0.2 0.20 0.001 0.05
100.0 99.8 8.8 1.0 -1.20 -0.012 1.20
200.0 199.7 198.5 1.2 -1.50 -0.008 0.75
400.0 401.0 388.5 1.5 -0.50 -0.001 0.13
Average Diff (%) 0.53
Multi Point Calibration
450.0
y =0.9989x-0.56
400.0 BRI
—~ 350.0
2 e
& 3000 -
,§ 250.0
% 2000 /
s
2 150.0
é:: 100.0 /'3/
50.0
0.0 &/ , , ; , ,
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: Approved by :

uftluned : 00

Thai Environmental Technic Limited

TuRoudd 02/09/15

mviinuuvlesy | QF-QP16-06

e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com & www.tet1995.com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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_ THE LINDE GROUP.

CERTIFICATE OF ANALYSIS

Customer Detail:

Thai Environmental Technic Ltd

Cylinder Description:

Production Order Number: 90130878
Material Number: 533100-AL-44
Certification Date:01-Sep-2015
Expiry Date: 01-Sep-2023

The measurement of thi
Blass, The As
Certification
specified. The reported un
approdmately 958%,

Staundard of
te Assan and

Certificate Number:

3064/15

Cylinder Number:

D824408

Analyst:

Nominal Cyvlinder Content:

6.900 M?

Nominal Pressure:

145.0 Bar

Approve:

Yalve Gutiet:

CGA 350 Brass

To Re-Crder Please Quote:

533100-AL-44

Comment:

{ contents or should not be used when its gas

shall be report i1t is more 3

uSGn Autd (Ustinalng) e (W)
ilaasBie s seat 0107537000785
GU 15 UGS 18 2/3 i) 14 NUULIBUN-RSTA DL 6.5 RUDIT
oUW 0.auNsUSYNS 10540 InsAwrt (66) 2338-6100  Tnsans (66) 2338-6333
Tsoprwsalnss: 105 vy 5 ruwadns auatkny anBoinst 24180
InsAiur (66) 38.570-479-93 Tnsans (66) 38.570-323

Linde (Thailand) Public Company Limited

PLL Regiolration no 0107537050785

15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew

Sangplee, Samutprakarn 10540, Tel {(66) 2338-6100 Fax (66) 2338-6333

weligrow Plant : 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180
Thailand, Tef (66) 38.570-479-93 Fax (66) 38.57G-323
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CERTIFICATE OF ANALYSIS

Arnalytical Result

In Nitrogen

Component Request Certified Certified Method Assav Date
Concentration Concentration Uncertainty
Carbon Monoxide 80.0 ppm 80.9 ppm + 1 % relative (6) 1-PB-352 31-Aug-2015

Reference Standard used irAssay

Reference Culinder Mo,

J.Standard R
Carbon Monoxide 103090SG

In Nitrogen

Concentration Expired Date

50.02 £ 0.25 ppm 26-Nov-2019

Analytical Instruments used it Assay

InstrumentMake/Mode]

Digi LAB Excalibur HE Series

Analytical Prine

Jast Multipoint Calibration

FTIR-CO 03-Aug-2015

Method of Anslyas

}
2
3

4
3, Tetal Hydrocwbon Analyser
&

ther speeified

Cyvlinder NumberD824408
Production Order Number90130878

Certifeation Date: 01-Sep-2015
Expiration Date: 01-Sep-2023

uSsn A (Ustinalng) Faia {umsy)
RO R O10TSIINNTE
U 15 UUMDIDS 19 2/3 Wi 14 GULLIUT-RSIA DU, 6.5 nUwnid
a.uowd o.aunsusanns 10540 Tnsiwd (66) 2338-6100  Tnsans (66) 2338-6333
Tsovownaalnsd: 105 ) 5 muwalns euoknn wiBons 24180
InsAwri (66) 38.570-479-93 Insans (66) 28.570-323

Page 2ol 2

Linde (Thailand) Public Company Limited

PLL Regsliaton no 0107537000785

15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew

Bangplee, Samutprakain 10546, Tel (66) 2338-6100 Fax (66) 2338-6333

wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsae 24180
Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323



CERTIFICATE OF ANALYSIS

Customer Detail:

Thai Environmental Technic Ltd

Cylinder Description:
Aluminum 47 L

Production Order Number: 99130852
Material Number: 433000-AK-44
Certification Dme:m-gep-zms
Expiry Date: 01-Sep-2023

The measurement of this referes
%1 i of this S

nttan of G

i

specific
approxin

tainds muliiplied by cover

seh the reference standard which is
cith the EPA ahifiiy Pro
The v are evpressed o a s

o TRetet

I

6.480 M3

Certificate Number: Analyst:
3063/15

Cyvlinder Number:

ND24989

Nominal Cylinder Content: Approve:

Nominal Pressure:

145.0 Bar

Vabve Outlet:

CGA 350 Brass

To Re-Order Please Quote:

433000-AK-44

Comment: : P
pressure is below 1350psi

® Other impurities th
winimum minor component.
& Heep and use inw

e
at d

flated and sec

® It is recommended that this product be not used below 5% of actu

cteet by analytical condition of this mi

U

a

| comtents or shoutd not be used when its gas

report if it is more than 10% of

e areq.

uSen aud (UstnaTne) 9arie (Unnuu)
ks AT TITEIT007ES
Bu 15 URUIMReS 19 2/3 Y 14 GUUUMUL-ASA DU, 6.5 AUMLA
p.urowd o.aunsUs s 10540 Tsdni (66) 2338-6100  Tnsans (66) 2338-6333
Isoounoalnes: 105 wd 5 Ruwadns suakno ouBUINsT 24180
st (66) 38.570-479-93 Tnsans (66) 38.570-323

Linde (Thailand) Public Company Limited

PUL. Regubration no 0167537000785

15" Flaor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Banigkaew

Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333

wellgrow Plant: 105 Moo 5, T.Bangsamak. A.Bangpakong, Chachoengszo 24180
Thailand, Tel (66) 38.570-479-93 Fax {66) 38.570-323
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CERTIFICATE OF ANALYSIS

Analytical Result

Component Request Certified Certified Method Assay Date
Concentration Concentration Uncertainty
Carbon Monoxide 40.0 ppm 41.1 ppm +1 % relative (6) 1-PB-352 31-Aug-2015

In Nitrogen

Reference Standard used it Assay

Reference  Culinder No. Concentration Expired Date
1 Standarg
Carbon Monoxide 1030908G 50.02 + 0.25 ppm 26-Nov-2019

In Nitrogen

Analyvtical Instruments used ir4ssay

InstrumenyMake/ Model Last ;‘Jiu!zim;’i’x”n Calibration
Digi LAB Excalibur HE Series FTIR-CO 03-Aug-2015

chemmcat Moisture Analyser

1 Fydroo

bon Analvser

Cy linder Numbe rND24989 Certifeation Date: 01-Sep-2015
Production Order Mumber90130852 Expiration Date:01-Sep-2023
Page 2 of 2

ustn awd (Us:inAlng) $9AR (UML) tinde (Thailand) Public Company Limited
rednEdTeReis] 0IDVEITHNTES PC Regstation 5. 0102337000785
Gu 15 UINNO0eS 18 2/3 i 14 AUUUUIASIA NU. 6.5 AU 15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew
o.uowd 9.aunsUsIS 10540 InsAur (66) 2338-6100  Tnsans (66) 2336-6333 Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333
Tsoounaalnss: 105 ny 5 auwadas e.uwlng JuBINST 24180 wellgrow Plant: 105 Moo 5, 1.Bangsamak, A.Bangpakong, Chachoengsao 24180

TnsAuri (66) 36.570-479-93 Insans (66) 38.570-323 Thailand, Tel (66) 38.576-479-93 Fax (66) 38.570-323



Thai Environmental Technic Limited
USHN maltagsmndenlng a0

Analyzer Calibration Report

Calibrate Date 12-May-23 Temperature (°C) 26°C
Analyzer Type co Barometer (mmHg) : 760
Brand Horiba Humidity (50+15%): 50.0
Model APMA 360CE Dilutor - API M700 S/N625
Serial Number 42088-7001 (No.1) Zero Air API M701 S/N1926
Range 100 ppm Standard gas D824408,ND24989
Calibration of Span
Supply Gas Ref Value(ppm) Before of Span.(ppm) | After of Span.(ppm) Abs% diff of Span
Zero 0.0 0.82 0.00 0.00
Span 80.9 82.00 80.90 0.00
Multi Point Calibration
Ref Value(ppm) Analyzer Disp.(ppm) - Qutput D1fference -
Diff (ppm) Percent Diff Abs Percent Diff
0.0 0.40 0.4 0.00 0.49
41.1 41.50 0.4 0.01 0.97
80.9 81.10 0.2 0.00 0.25
Average Diff (%) 0.57
Multi Point Calibration
90.00
y = 0.9975x + 0.4333
80.00 £
R2=1
T 70.00 /_
/
£ 60,00 /
& 50.00
a n/
§ 40.00 /
= 30.00
o /
< 20.00 /
10.00
0.00 a/ : é 1 : :
0.0 20.0 40.0 60.0 80.0 100.0
Ref Value(ppm)
Calibrate by Approved by :

uflvasan - 0o

Thai Environmental Technic Limited

Tuheuia 02/09/15

vinuulesy | QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com e www.tet1995.com
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Issued By

Owner Name
Reference Number
Product Brand
Type Systematic
Battery Type

%i;)RNs

eg

Gas Detector Certificate

Sithiporn Associates Company Limited
Thai Environmental Technic Ltd.
3HONB50050

BW Technologies

Personal

Rechargeable Lithium Polymer

Calibration Date
Calibration Due
Calibration Temp.
Calibration Humidity

01-Sep-22
01-Sep-23
25°C
65%RH

Product Model
Detection Gasses
H,S (Hydrogen sulfide)
CO (Carbon Monoxide)

LEL ( Methane)
O, (Oxygen)

Gas Alert Micro Clip XT Serial Number
Measuring Range
0-100 ppm in 1 ppm increments
0-500 ppm in 1 ppm increments

0-100% LEL of CH4 in 1% LEL
0-30%in 0.1 vol. increments

KA415-1047024

Detection Principles
Electrochemical cell
Electrochemical cell

Catalytic cell
Electrochemical cell

Std Gas Mixtures Cylinder Number 1438107 Expired Date 01-Feb-23
Ultra High Purity Nitrogen Cyl No. M5281014 Expired. Date 12-Dec-24

Calibration Standard equipment

Components Concentration
Methane (CH,) 50.0 %LEL (2.5 %vol.)
Hydrogen Sulfide(H,S) 25.0 ppm
Carbon Monoxide(CO) 100.0 ppm
Oxygen (O,) 18.0 %Vol.
Calibration Result
ltem Calibration Fresh Air Standard Gas *00%T | Standard Unit
Gas Detection Before | Calibration] After Before |Calibrationf After | (second) Drift .
Hydrogen Sulfide(H,S 0 0 0 24 25 25 16 0 ppm
Carbon Monoxide(CO 0 0 0 97 100 100 14 0 ppm
Combustion(CH,) 0 0 0 48 50 50 15 0 %LEL
Oxygen (O) Y 209 20.9 20.9 17.8 18 18.0 14 0.0 %Vol.
Result of test the zero oxygen detect by Measurement Nitrogen (N, ) 99.99% : 0.1 %Vol
** O, Detector is set up Auto-Clibration on Startup, 20.9%vol.
* 90%T is respond time reading to 90% of standard gas
Gas Alarm Preset Low Alarm High Alarm TWA STEL
Hydrogen Sulfide(H,S) 10 15 10 15 ppm
Carbon Monoxide(CO) 30 200 30 200 ppm
Combustion(CH,) 10 20 N/A N/A %LEL
Oxygen (O,) 19.5 23.5 N/A N/A %Vol.
Operation Test
. Battery | Sampling 3 Gas Alarm | PC/Data Alarm Functional
Funcion Indicate | Module | > "®%| pispiay | Report |Collection| Audible | Visual | Vibration
Judgement Pass N/A Pass Pass Pass Pass Pass Pass Pass
Remarks i 4 e ypn
marks - e n B NEN
Signature Approved _

uS¥n andns usdlddiad $11n Sithiporn Associates Co., Ltd.
451-451/1 QUUESUSGS mmmau’ms, WRUNHAR OSUINN- 10700 Ins. 0-2433-8331, 0-2435-8800, 0-2434-9191 uﬂnﬁ: 0-2433-1670, 0-2434-9510
451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok 10700 Thailand Tel. (662) 433-8331, 435-8800, 434-9191 Fax: (662) 433-1679, 434-9510
EMAIL:center@sithiphorn.com  www.sithiphorn.com
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ANALYSIS CERTIFICATION

METHOD OF PREPARATION : GRAVIMETRIC / PRESSURE TRANSFILLING

METHOD OF ANALYSIS : ELECTROCHEMICAL _CELL, PARAMAGNETIC OXYGEN CELL,
GC(FID)

ACCURACY : *= 5% RELATIVE (H,S), = 2% RELATIVE (CO, CHy, 02)

LOT NO comp. 1 COMP. 2 coMP. 3 COoMP. 4 COoMP. 5 COMP. 6 Exp Dat:
& QTY H2S CO CH, 02 N2
1438107(2) 25PPM 100pPPM 2.50% 18.00% BALANCE 0z2/01/2

Gas mixtures manufactured with balances calibrated by an ISO 17025
accredited Company using NIST traceable weights and meets or exceeds
the requirements of NIST Handbook 44.

Calibration test 121088, 121097, 121091, or 121100 dated,

18th January 2019 applies.
WEIGHT SETS USED: Kit #92231, Test #2740564, Kit # 03610, Test # VA-19-11

T3 Test # VA-19-11350B, TS5 Test #VA-19-11350F, VA-19-11350E, VA-19-1135¢C
IM1966 Test VA-18-11340H

No affecting environmental conditions during analysis.
REQUESTED BY : AIR LIQUIDE
CUSTOMER PURCHASE ORDER NUMBER : P0O19379/5027165

PACKING LIST NUMBER : 20327317 ﬁ%%‘?z %%}%?ﬁ%%ﬁ%
2021 & WORK ASBOUETH o

CERTIFICATION DATE January 26

ANALYSIS BY

"We certify that all the cylinders for the Lot numbers identified herein are manufactured and tested within the requirements
of CFR 49 part 178.65 and that physical and chemical test reports are on file and copies will be furnished upon request.”

CALGAZ, a division of Airgas USA LLC
821 Chesapeake Drive, Cambridge, MD 21613-0149
Phone: (410)228-6400 Fax: (410)228-4251
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BANGKOK INDUSTRIAL GAS COQ.LTD.
11" Fioor, Rejsnakarn Building . g«g gg er&% .
3 South Sethorn Rd, Yanawa, Szthom : 1;& st %gggm s
Bangkok 12720, Thailend

Tel : {652) 685-6788 Fex: (662) 685-6780-1

CERTIFICATE OF CONFORMITY
(For Package Gases})

3

Customer Name  : Sithiporn Associates Co.,Lid.

Product Name . Nitrogen Certificate No. 1 QC15B83-4288
Date of Issue 12 DEC'21 ,Gas Content 17 M3
Lot No. 171215N201/D03300016058 * Shelf Life | : 36 months
Page no. S Cylinder Valve Type : CGA 580
Components Specification
Oxygen <2 ppm
Moisture < 3 ppm
Carbon Dioxide <1 ppm
Carbon Monoxide <1 ppm
Total Hydrocarbon as CH, . <ippm
Nirogen >08.899 %
Cylinders' Number
M5281014 13D007140

Form No. BO-F-50-01(01) ' Effective Date; July 30,2012
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TECENOCLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 , S eLTist —
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

o

NN
I//"Il r(u\\‘\\\

Cert.No.: 22CHO410:
Page.: 10f2

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH1300

Serial No. : B06D0012

ID No.: -

Condition As-Received: Used ltem

Received Date : 11 July 2022

Calibration Date : 11 July 2022

Reference : 2207-02430C-7

Submitted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Calibration Place : Laboratory (Thai Environment Technic Limited)
Ambient Temperature : (25.2 - 25.4) °C

Relative Humidity : (50.8 - 51.3) %

Calibration Procedure : In - house method :

- CP-OCH2 by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)

Calibrated by : Krisda Malee

) Approved by : -

Approved Signatory

G

q

R

@, e

( /) Malee Butkruea
() Saithip Meangmai

Issue Date : 19 July 2022
The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

TE Qg el 3 ettiesm B9 ETIINED G ST
P e, V. TR Yhetele & iy Y, -
ERESL e NN s N 5N
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Cert. No.: 22CHO0O410
Page.: 20f 2
Condition of this calibration result
1. Reference Standard Instrument : -

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 21E3245 07 Oct 2022
2) Digital Thermometer - 130RC112 2172118 16 Nov 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT .
2. Certified Reference Materials : The measurement resuits are traceable to SI through CPA chem Lid.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 1.681 CPA chem 754027 ' 28 Jun 2023
pH 4.008 CPA chem v 794120 14 Feb 2024
pH 6.866 CPA chem 754029 28 Jun 2023
pH 9.181 CPA chem 766823 04 Sep 2022
*pH 12.44 Hach Lenge GmbH 4 C02796 15 Dec 2022

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (1.68,4,7,10)

Unit Under Nominal | Standard , Uncertainty of Coverage
Calibration Value Voltage Actual Reading Measurement factor o
Input (fmV) k
pH mV mV pH
pH Meter 1.680 . 314.73 314.7 1.694 0.058 2.00
S/N.: BOBD0012 4.000 177.48 177.5 4.008 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.0 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.188 0.058 2.00
10.000 -177.48 -177.4 10.011 0.058 . 2.00

Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (1.68,4,7,9)

Unit Under Standard pH Actual pH [Actual mV | Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
' (mV) (¥ k
pH Electrode 1.681 1.681 295.6 0.0050 2.00 .
S/N.: 9X8M0055 4.008 4.007 159.9 0.0047 2.00 -
6.866 6.866 -6.9 0.0084 2.00
9.181 9.181 -139.9 0.014 2.00
*12.44 12.440 -314.5 0.056 2.00

Remark: *: Not NSC-ONSC Accredited

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-

a 1nanQcn
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Certificate of Calibration

NSC-TISI-TIS 17025
Latibration 0087

Equipment: SPECTROPHOTOMETER Certificate No.: C06230177
Model: Spectroquant Prove 100 Issued Date: 02 May 2023
Serial No. (or ID.): 1618111041 Job No.: KSPR2306590
Manufacturer: Merck Page: 1 0of 3
Condition: In Condition

Customer: Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sug,
Khet Saphan Sung, Bangkok 10240 Thailand

Environment Condition: Temperature 277 °C + 0.3 °C
Humidity 595  %RH * 1.7 %RH
Calibration Place: Thai Environmental Technic Limited ( Laboratory )

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sug,
Khet Saphan Sung, Bangkok 10240 Thailand

Calibration By: Mr.Siwapan Srijan

Calibration Date: 02 May 2023

The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 105931 and 105898
The standard for Photometric Certificate No. 105940
The standard for Stray light Certificate No. 101040

(Mr. Siwapan Srijan)

(Mr. Nitinun Srihawan)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to international or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty muitiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

Y5 fitaadiay wmaTulal d4nfa

DKSH Technology Limited

2533 QUUAYLNIN LDNUWIN LEaNSETIUY AFIMNWEKTUAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth ~ in Asia and Beyond. CAL-FM-CO06-15: 12 Sep 2022


1244
Highlight

1244
Highlight


Calibration Results:
Without Adjustment

Certificate No.: C06230177

Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm

Page 2 of 3

Standard Wavelength Unit Under Calibration Correction Uncertainty
418.48 418.9 -0.42 0.13
536.90 536.8 0.10 0.13
637.94 638.1 -0.16 0.13
748.28 748.3 -0.02 0.13
807.16 807.0 0.16 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5890 0.591 -0.0020 0.0045
420 nm
0.7604 0.762 -0.0016 0.0045
1.0241 1.028 -0.0039 0.0045
0.0000 0.000 0.0000 0.0045
0.5782 0.579 -0.0008 0.0045
440 nm
0.7430 0.745 -0.0020 0.0045
1.0016 1.005 -0.0034 0.0045
0.0000 0.000 0.0000 0.0045
0.5283 0.530 -0.0017 0.0045
465 nm
0.6854 0.688 -0.0026 0.0045
0.9509 0.953 -0.0021 0.0045
0.0000 0.000 0.0000 0.0045
0.5457 0.545 0.0007 0.0045
546.1 nm
0.6944 0.694 0.0004 0.0045
0.9965 0.996 0.0005 0.0045
0.0000 0.000 0.0000 0.0045
0.5837 0.582 0.0017 0.0045
590 nm
0.7223 0.721 0.0013 0.0045
1.0935 1.091 0.0025 0.0045
0.0000 0.000 0.0000 0.0045
0.5675 0.565 0.0025 0.0045
635 nm
0.6900 0.689 0.0010 0.0045
1.0862 1.085 0.0012 0.0045

U3 faadiay maTulad 41dn
DKSH Technology Limited

2533 aUUFIN LB WUWIN [wensE T ngamnEnILas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-15: 12 Sep 2022



Certificate No.: C06230177 Page 3 of 3

Calibration Results:

Without Adjustment
Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance (A)
391.94 +/-0.11 nm 391.9 1.13 1.947

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

The End of Certificate

U3 fiaadiey waTulal drda

DKSH Technology Limited

2533 QUUARNIN LUIUWITN [wenst T ngavnuIuAs 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com ~ Website: www.dksh.com/scientific-thailand

Delivering Growth ~ In Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022
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Delivering Growth ~ in Asia and Beyond. ‘ CAL-FM-R31-03: 20 Jul 2022



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

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

TEL.0-2717-3000-24 ~ FAX.0-2719-9484

Cert.No.: 22CH1490

° - . Page.:
Certificate of Calibration age-: 1 of 2

Equipment : Turbidity Meter
Manufacturer : Thermo Scientific
Model : EUTECH TN-100
Serial No. : 2655003
ID. No. : -
Condition As-Received: Used ltem
Received Date : 27 October 2022
Calibration Date : 31 October 2022
Reference : 2210-0875WSC-3
Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240
Ambient Temperature : (256 £ 2.5) °C
Relative Humidity : (50 = 20) %
Calibration Procedure : In - house method : CP-CH11

based on direct measurement by

using Formazin standard solution
Calibrated by : Walalak Sirithean

Approved Signatory
(/)Malee Butkruea

() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date : 1 November 2022

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

This certificate may not be reproduced other than in full, except with the prior writien

approval of the head of Calibration and Testing Equipment Services.

A 00099339
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Condition of this calibration result

1. Reference Standard Instruments :

Cert.No.: 22CH1490

This certification is traceable to the International System of unit (S| unit) through
Technology Promotion Association (Thailand-Japan).

Instruments Serial No.
1) Thermo-Hygrograph 1103328
2) Electronic Balance B134206712

2. Standard Material : The Formazin suspension has been prepared gravimetric from

Material
1) Hexamethylenetetramine
2) Hydrazinium Sulfate

ID No.
130EC010
140RCO007

Manufacturer
HIMEDIA
HIMEDIA

Certificate No.

22H1313
22MM181

Lot No.
0000493947
0000522014

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

Calibration result

Page.: 20of 2
Due date
12 June 2023
22 Feb 2023
Assay
99.65%
99.40%

Performing three - Formazin suspension standard curve by using 20,100,800 NTU
Turbidity Meter Serial Number : 2655003

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU) (NTU) (£ NTU) k
0.1 0.18 0.026 2.08
20 20.1 0.39 2.00
100 100 0.74 2.00
800 799 2.1 2.00
Remark = UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

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-

a 1133333
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Certificate of Calibration

Certificate Number © SPR23010143-5 Page: 1 of 3

Customer © That Environmental Technic Limited.
1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thalland.

Equipment Name : DO Meter
Manufacturer : Horiba
Modsl : OM-71G
Serial Nufnber © D75J0012
iD. Number : Ne.07

Environmental Conditions

Ambient Temperature ©23°CT 2°C Received Date © 13 Jan 2023
Relative Humidity D 50% T15% Calibration Date s 14 Jan 2023
Locatlion of Calibration > In-Lab Recommend Due Date D14 Jan 2024
Calibration Procedure . In-House Methed Date of Issue © 15Jan 2023

’ Method of Calibration

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

requirerment of ISOAEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibraticn 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.

All calibrations are performed within manufacture's specifications. The calibration ceriificate shall not be

reproduced except in full without written approval of SP Matrology System {Thailand).

Calibrated by : Mr.Kija Visitsilp Approved by : l

Calipration Officer { Ms.Bussakorn Chaikaew )

Autharized Signatory

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

Certificate Number @ SPR22010143-5 Page 12 of 3

Reference Standards

- Equipment Name Model Serial No, Certificate No. | Dus. Date
Zero Oxygen Solution Hi7040L Lot. S0066/21 01B24 31 Jan 2027
Electronic Balance N/A 14248789 SPR22110015-7 | 10 Nov 2023
Standard Weight Sat Class E2 B746971865 002221802 16 Sep 2022
Traceability

‘ Thig certification g tracesble 1o the ntermational System of Unit maintained at

HANNA - Hanna Instruments (Thailand) Ltd.

;;; SP Metrology - SP Metrology system (Thailand) Co.Ltd.

o SPC - SPC Calibration Center Co;Lid.
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Result of Calibration

Certificate No.:  SPR23010143-5 Page : 3 0f 3
Funclion : Dissolved Oxygen Permanance Test Unit - ma/L
3 Actual - ) ) Uncerteinty
Hange UUC. Feading Brror
Standard (%)
0.3 0.22 -0.08 0.13
040
8.3 8.18 =0.11 0.13
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

:i the standard uncertainty with the coverage factor k = 2.00, providing a leve} of confidence approximately 95%

P - End of Certificate ~
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TECHNOLOGY PROMOTION ASSOQCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISITIS17025

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

Q3

)

7 NN
“hnf, fil n\“\S\

Cert.No.: 23MM160
Page.: 10of 3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Model : AB204

Serial No. : 1116392227

IDNo.: TET.LAB.BALO1

Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Location ; Balance Room

Received order : 10 April 2023

Calibration Date : 11 April 2023

Ambient Temperature : 15 °C 1o 40 °C

Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachai

Approved by :

Ap
( yPomthippa Tameyakul

( ¥) Malee Butkruea

( ) Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties ave 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 0053464
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Equipment : Electronic Balance Cert.No.: 23MM160
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2304-01460C-12
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration

1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date

1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment (* ) After Adjustment by External Calibration
Range capacity : 0 g to 210 g Resolution 0.0001 g
Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(9) (g9) (g) (tmg) (k)
100 99.9982 +0.0018 0.18 2.00

200 199.0965 +0.0035 0.29 2.00

After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00007
200 0.00007

a 1158499
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- Equipment : Electronic Balance Cert.No.: 23MM160

. Condition As-Received : Used item Page: 3 of 3
. Reference : 2304-01460C-12
" Resuit of calibration 3 3 3 3
. 2. Effect of off center loading ! ! DI®
: A mass of 100 g was placed to various position on the pan. 2 < S < @0
. The weighing machine reading error obtained is given in the table Front Front Front
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (g) (g9) (g) (9) (g9)
-0.0002 -0.0002 -0.0003 -0.0003 -0.0002 0.0001
- 3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g9) (xmg) (k)
Unload 0.0000 0.0000 0.14 2.11
0.01 0.0100 0.0000 0.14 2.1
0.1 0.1001 -0.0001 0.14 2.11
0.5 0.5000 0.0000 0.14 2.1
1 1.0001 -0.0001 0.14 2.1
5 5.0000 0.0000 0.14 2.11
10 9.9999 +0.0001 0.14 2.1
25 24.9998 +0.0002 0.15 2.07
50 49.9998 +0.0002 0.16 2.05
100 99.9999 +0.0001 0.18 2.00
200 200.0000 0.0000 0.29 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
' factor k , providing a leve! of confidence of approximately 95 %.

~-000-

a 1158498
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-20 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TMB73

) ' Page: 10of3
& @ K
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : Accuplus
Model : - i250
Serial No. : 0408-0115-0008
ID No. : TET.LAB.BODO5
Submitted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240
Location : Laboratory (Thai Environmental Technic Limited)
Received Order : 10 April 2023
Calibration Date : 11 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : " (50+£30)%
Calibrated by : Khit Ruttanaprapachai

Approved by :

( ),Pornthippa Tameyakul
( /) Malee Butkruea
() Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the priot written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0053455
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- Equipment : BOD Incubator Cert. No.: 23TMB73
_ Condition As-Received :  Used ltem Page: 20f3
- Reference : 2304-01460C-2
- Procedure Used :- v
' Calibration were conducted using calibration procedure CP-OTO02 according to direct measurement
- method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-80.
. Condition of this result of calibration

- 1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date

1) Data Acquisition 34972A MY57013711 221 M83 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment

Temperature Source
Not Available Environment during calibration

Beginning Finished
25 , 26

REL.Humid. ( % ) 51 54

AC Supply ( Volt ) 221 221

Ref. Std.
1D No.:
18-18RTD-01
18-18RTD-02
18-18RTD-03
18-18RTD-04
18-18RTD-05
18-18RTD-06
18-18RTD-07
22-18RTD-08
18-18RTD-09

Position :

Probe Installation Details : Dimension of Chamber :
10 com D= 048 m
10 cm W= 0.50 m
10 cm H= 1.1 m
Capacity = 026 m

a 1158205
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* Equipment : BOD Incubator Cert. No.: 23TMB73

Condition As-Received : Used ltem Page: 30of 3
Reference : 2304-01460C-2
Result of Calibration :- {*) Without Adjustment
Function of UUC* : ‘ Temperature Source
Fresh air setting : Not Available
Calibration| UUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°¢) (°c) | (°c) (£°C) (°C) (°c) k
20.0 19.8 19.7 0.54 0.37 1.1 2
Calibration Measured Temperature ( °C ) .
. — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (z°C)
20.0 20.121 | 20.227 | 19.983 | 20.098 | 18.992 | 19.953 | 19.936 | 19.914 | 20.048 0.72

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 %.

-000-

a 1158204
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3%\\\

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 il
TEL.0-2717-3000-29 FAX.(0-2719-0484

=

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 23TM604
Page: 1 0of 3

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order:
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

( /) Pornthippa Tameyakul
“)

Malee Butkruea
{ ) Suwit Imjai

Issue Date :

Incubator
Memmert

INE 500
E505.0595
TET.LAB.INC 01

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory {Thai Environmental Technic Limited)

10 April 2023
10 April 2023
(26+10)°C
(50 +30) %

Man Pattanapongpaiboon

Approved Signatory

25 April 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 0053457
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.. Equipment : Incubator Cert. No.: 23TM604
. Condition As-Received : Used ltem Page: 20of 3
* Reference : 2304-01460C-4
“+ Procedure Used :-
; Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
) The temperature scale used was based on ITS-90.
- Condition of this result of calibration
“= 1, Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY41021843 « 221 M172 27 Dec 2023
" 2. This certificate is valid only to the item calibrated on date and place of calibration.

T 3. This certification is traceable to the International System of Unit.

-« Result of Calibration :- (*) Without Adjustment
' " Function of UUC* : Temperature Source
N Fresh air setting : Close Environment during calibration
: Beginning Finished
Temp. (°C) 25 25
f REL.Humid. ( % ) 54 57
2 4 AC Supply ( Volt ) 223 219
o <)
1 S n° Position : }igf.NStc.{.
H 1 H/2 0.
S 8 1 18-04RTD-01
s J; 7 2 18-04RTD-02
Wiz :b,zjt_ o/ / 3 18-04RTD-03
“ jeom— 4 18-04RTD-04
- - > 5 18-04RTD-05
6 18-04RTD-06
7 18-04RTD-07
Probe Installation Details : Dimension of Chamber : 8 18-04RTD-08
- 9 (ref.) 18-04RTD-09
a= 5.0 cm = 0.40 m
b= 5.0 cm = 0.56 m
c= 5.0 cm = 0.48 m
Capacity = 0.11 m®

a 1158197
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. Equipment :

Incubator Cert. No.: 23TMB04
. Condition As-Received : Used ltem Page: 30of3
* Reference : 2304-01460C-4
- Result of Calibration :- (™) Without Adjustment
-+ Function of UUC* : Temperature Source
. Fresh air setting : Close
| Calibration| uUUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°¢) | (°¢) | () (£°C) (°C) (c)| k
35.0 35.0 35.0 0.065 0.32 0.67 2
41.5 415 41.5 0.032 0.49 0.63 2
445 44.5 445 0.086 0.60 0.86 2
[ Calibration Measured Temperature ( °C ) .
, . — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
35.0 34.870 | 34.847 | 34.722 | 34.860 | 34.744 | 35.047 | 34.842 | 35.288 | 35.026 0.30
41.5 41.625 | 41.612 | 41.461 | 41.733 | 41.300 | 41.428 | 41.418 | 41.874 | 41.758 0.30
44.5 44,744 | 44,708 | 44553 | 44.862 | 44.205 | 44.476 | 44.352 | 44.931 | 44.778 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 femperatures 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 85 %.

-000-
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ITTISTR NSC-TISITIS 17025

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0197 MTC No. EEL. BP. 60/0166

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkok 10240.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23 +3)°C
Manufacturer : Tenmars Relative Humidity : (50 + 15) %

Model : TM-100 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 181203570

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 10 Jan. 2023

Date of Calibration : 16 Jan. 2023 1/3 )

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited untess written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

5 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. {66) 0 2579 8592

E-mail : rumpai@tisir.orth Website:www.tistr.orth E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.th
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0197 MTC No. EEL. BP. 60/0166
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.26 0.26 +0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 989.3 -10.7 +1.5 +2.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) 1IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.20 +0.50 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration : 16 Jan. 2023 2/ ﬁ/

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khiong Ha. Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurnthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websiternwwwy tistr.orth E-mail : mic@tistr.or.th E-mail : sumalee@tistr.orth




IITISTR NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0197 MTC No. EEL. BP.  60/0166

Nominal Output of Unit Under Test =114 dB re 20pPa at 1000 Hz
Acoustic Qutput in dB re 20tPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
172 inch Bruel&Kjaer 4180 113.96 =004 00 1075 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 985.1 -14.9 +1.5 +2.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.60 +0.60 +4.0%

Note : 1. No adjustment,

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

Electrical and Ele ards Laboratory

Date of Calibration ;16 Jan. 2023 Industrial Metrology and Testing Service Centre

Date of Issue ;18 Jan. 2023 Ref:2011266011000062001
End of Certificate 3/3

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66} 0 2323 9165 Fax. (66) 0 2579 8592

E-rail : rumpai@tistr.orth Websiterww tistr.orth E-mail : mtc@tistr.orth E-mail : sumalee@tistr.orth
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Thai Environmental Technic Limited
YSHN maldagunadeuing ane

O

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date © 24-May-2023
Calibrator : SCARLET ST-120 Barometric pressure (mmHg) ©  759.0 mmHg
Standard (IEC 60942:2017 CLASSI Temperature (233)°C .25 °C
Accuracy :94.0 £0.3 dB and 114.0£0.5 dB Relative Humidity(50+15 %) : 500 %RH
Frequency 1at 1,000 Hz 1% Dued Date of Calibrate © 30-June-2023
Calibrator Serial NO. : ST120C0263E
Instrument Czilibratéd ' ’ Reference Before Adjust After Adjust Deviation Result
Item = = =
Brand | Model |SerialNO.| Acoustic dB | n3efil |nSwi2|aSan3| waw | +dB +dB | Calibrate
94.0 940 | 940 | 940 | 940
78 SCARLET | ST-11D| 820390 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.0 94.0 94.0 94.0
79 SCARLET | ST-11D | 820391 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
84.0 93.9 93.9 93.9 93.9
80 SCARLET | ST-11D| 820392 94.0 0.1 PASS
114.0 113.9 113.8 | 113.9 | 1139
94.0 94.0 94.0 94.0 94.0
81 SCARLET | ST-11D| 820393 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
82 /’! SCARLET | ST-11D| 820394 94.0 0.1 PASS
114.0 114.1 1141 1141 114.1
94.0 94.1 94.1 94.1 94.1
83 SCARLET | ST-11D| 820877 94.0 0.1 PASS
114.0 114.1 1141 114.1 1141
94.0 94.0 94.0 94.0 94.0
84 SCARLET | ST-11D| 820878 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.0 94.0 94.0 94.0
85 SCARLET | ST-11D| 820879 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140

Calibration By

Approve by

o peomerm—— cocrmmzremcs o

That Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com
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Certificate of Calibration

Certificate Number

Customer

+ SPR23010143-7

. Thai Environmental Technic Limited.

 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

STy,

SN
Sa=—"% A :
T are
-3 ACCREDITED
AN
Y
KZTRReS CALIBRATION ARD
" DIMENSIONAL MEASUREMENT
ACT - 2050
Page: 1 of 3

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan

Sung, Bangkok 10240, Thailand.

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions
Ambient Temperature

Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

Rion
NL-21
0048767’6’

No0.23

23°Ct 3°C
50% T 15 %
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

13 Jan 2023
17 Jan 2023
17 Jan 2024

18 Jan 2023

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

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

this 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.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

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

Calibrated by

Mr.Karoon Pengsalung

Calibration Officer

Approved by

( Ms.Bussakorn Chaikaew )

Authorized Signatory

SP-FM-04-15 rev.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
2 pfan
T o S
Calibration Report
Certificate Number : SPR23010143-7 Page : 2 of 3
Reference Standards
~ Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2023

Traceability
This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

el { puepeyl ) 02121 eyIUNYlEd BUBNSUOPR) 1SBUOD T 00 62/69
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SP-FM-04-15 rev.0
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Certificate No. :  SPR23010143-7 Page : 30f 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (=)
94 941 941 0.1 0.1 0.15
114 114.2 114.2 0.2 0.2 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.3 94.3 0.3 0.3 0.15
114 114.2 114.2 0.2 0.2 0.15
Select F Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 841 941 0.1 0.1 0.15
114 114.2 114.2 0.2 0.2 0.15

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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SCARLET | TE(H

Calibrution Laburstary

3519

CERTIFICATE OF CALIBRATION

NO. 20230113118

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820878
Specification: Class 1
Conclusion: Pass

Date of calibration: 2023-02-01
Due Date: 2024-01-31

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal IS09001 procedures and meets all specification given in the
Manual(s} or respectively surpass then, and applies only to the unit identified above.
1. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-55310 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings {Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level {reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency [Hz A c 7 frequency fHz A c z
10 -71.2 -14.3 -0.4 1000 0.0 0.0 -0.1
20 -50.1 -6.3 -0.2 2000 1.3 -0.1 -0.1
315 -39.2 2.7 -0.1 4000 1.1 -0.8 -0.1
63 -26.2 -0.5 -0.1 8000 -1.0 -3.1 0.0
125 -16.2 -0.1 0.0 12500 -11.7 -13.7 0.0
250 -8.6 0.2 -0.1 16000 -11.5 -13.6 0.1
500 -3.2 0.0 -0.1 20000 -23.8 -25.8 -0.1
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Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.2 dB (k=2)

Environment conditions:
Air temperature:  _20 °C
“Relative-humidity: 50 %
Static pressure: 101.8 kPa

Reference equipment used in the calibration:

Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Multi function sound calibrator B&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPRE!

Test specifications:

1. Allscarlet’s Sound level Meter has been calibrated in accordance with the requirements as specified in 1SO 17025 and the lab calibration
procedure SMTP004-CA-152.

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an
equivalent capacitance within a tolerance of +20%.

3. The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the

free-field and pressure responses of the Sound Level Meter.

References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests



Name of Product:
Model:

Serial Number:
Specification:
Conclusion:

Date of calibration:

Due Date:

P
g‘g’

Calibration Labosatory

3519

CERTIFICATE OF CALIBRATION

NO. 20230113119

Sound Level Meter

ST-11D

820879

Class 1

Pass

2023-02-01

2024-01-31

Calibrated by:

N This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection:

2. Type & serial No. of Microphone:

3. Adjustments to indicated sound levels:

OK

Type of Calibrator_B&K 4231

Sound Pressure Level_94.0 dB

AWA14425-16240 4, Measuring up limit: _140 dBA

5. Frequency weightings {Acoustic signal tests for Z weighting, other
electric signal tests. )

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A c 7
10 -71.2 -14.3 -0.3 1000 0.0 0.0 0.1
20 -50.2 -6.3 -0.1 2000 1.3 -0.1 -01
315 -39.2 2.7 -0.1 4000 1.1 -0.8 0.1
63 -26.2 0.4 0.1 8000 -1.0 -3.1 0.0
125 -16.2 -0.1 0.0 12500 -11.7 -13.7 0.0
250 -8.6 0.1 -0.1 16000 -11.5 -13.6 0.1
500 -3.2 0.0 -0.1 20000 -23.8 -25.9 -0.1
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Theoretical calculated
items Measured value/dB Error/dB
value/dB
LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
Lso 76.9 76.8 0.1
LS5 75.0 74.9 0.1
Uncertainty of measurement results: 0.1 dB (k=2)
Environment conditions:
Air temperature: 20 °C
Relative humidity: 50 %
Static pressure: 101.8 kPa
Reference equipment used in the calibration:
Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Multi function sound calibrator B&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPREI

Test specifications:

1. Al Scarlet’s Sound level Meter has been calibrated in accordance with the requirementsas specified in ISO 17025 and the lab calibration

procedure SMTP0O04-CA-152.

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an

equivalent capacitance within a tolerance of £20%.

3. The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the

free-field and pressure responses of the Sound Level Meter.

References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
<O g

KOO
Certificate of Calibration
B Certificate Number : SPR23010143-8 Page : 1 of 3

Customer : Thai Environmental Technic Limited.
1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name © Noise Dose Meter
& Manufacturer - SOUNDTEK
= Model : ST-130
% Serial Number - - 170400177
ié ID. Number © No.22

Environmental Conditions

i Ambient Temperature . 23°Cct 3°C Received Date © 13 Jan 2023
;: Relative Humidity D 50% T 15 % Calibration Date ¢ 17 Jan 2023
i«i Location of Calibration t In-Lab Recommend Due Date © 17 Jan 2024
— Calibration Procedure . SP-CPE-04-01 Date of Issue . 18 Jan 2023

3]
§

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

jelebe
Gor L

Qcd

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

Pt

pLEld g

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

reproduced except in full,without written approval of SP Metrology System (Thailand).
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=
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=
=
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Calibrated by : Mr.Karoon Pengsalung Approved by

Calibration Officer

Authorized Signatory

LoD

SP-FM-04-15 rev.0
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Certificate Number : SPR23010143-8

Calibration Report

Reference Standards

N ‘.

i

M AHS! Bations] Atcreddation Boars
"X ANS! hational Acciedutation Boara

B s N~
>3 ACCREDITED
2 ///Q\ e ZACORECTORY
AR CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACT - 2050

Page : 2 of 3

. Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-642 B014059 EEL.BP. 34/1264 | 22 Dec 2023
Traceability

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

SP-FM-04-15 rev.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

vy,
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ACCREDITED

Result of Calibration " %%
Certificate No. :  SPR23010143-8 Page : 30f 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit - dB
Slandard UUC Reading Error Unicet Lainty
Setting Fast Slow Fast Slow (+)
94 94.0 84.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C B Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select  Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 113.8 113.8 -0.2 -0.2 0.15
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



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration

Certificate Number . SPR23030020-5 Page : 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan

Sung, Bangkok 10240, Thailand.

Equipment Name © Noise Dose Meter

Manufacturer © SOUNDTEK
= Model . ST-130
E‘t Serial Number . 170800207
=] ID. Number © No.26
:ﬁ Environmental Conditions
. Ambient Temperature : 23°CT 3°C Received Date o 01 Mar 2023
Relative Humidity D 50% T15% Calibration Date © 07 Mar 2023
= Location of Calibration © In-Lab Recommend Due Date . 07 Mar 2024
=i Calibration Procedure . SP-CPE-04-01 Date of Issue . 08 Mar 2023

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

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

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

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

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

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

Calibrated by : Mr.Karoon Pengsalung Approved by

Calibration Officer (Mr.

Authorized Signatory

o
o

SP-FM-04-15 rev.0
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CALIBRATION AND
DIENSIONAL MEASUREMENT
ACT - 2080

Calibration Report

Certificate Number : SPR23030020-5 Page :2 of 3

Reference Standards

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

Traceability

?’ Sound Level Calibrator ST-120 211203773 EEL.BP. 114/0166] 17 Jan 2024
;i This certification is traceable to the International System of Unit maintained at

TISTR - Thailand Institute of Scientific and Technological Research
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SP-FM-04-15 rev.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibrati Ko
Certificate No. :  SPR23030020-5 Page : 3 0f 3
Range : 94 114  dB Function : @1kHz
Select A Unit - dB
Standard UUC Reading Liot Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 ~0.1 0.15
Select Unit : dR
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 84.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 84.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
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
Certificate Number : SPR23030020-1 Page : 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name Noise Dose Meter

Manufacturer SOUNDTEK

Model © 8T-130

Serial Number 220100056

ID. Number © No.36

Envirecnmental Conditions

Ambient Temperature 23°CT 3°C Received Date 01 Mar 2023
Relative Humidity 50% T 15 % Calibration Date 07 Mar 2023
Location of Calibration * In-Lab Recommend Due Date 07 Mar 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 08 Mar 2023

Method of Calibration

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reporied 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 resulis meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

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

Calibrated by : Mr.Karoon Pengsalung Approved by

Calibration Officer ( Mr.

Authorized Signatory

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

.

I OO 62/69

Certificate Number : SPR23030020-1

Reference Standards

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 114/0166

17 Jan 2024
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Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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& Certificate No. :  SPR23030020-1 Page : 3 0of 3
E Range : 94 to 114  dB Function : @1kHz
3 Select A Unit : d8
o "
= Standard UUC Reading Error Uncertainty
S Seiting Fast Slow Fast Slow (£)
i 94 94.0 94.0 0.0 0.0 0.15
- 114 113.9 113.9 -0.1 -0.1 0.15
= Select G Unit : dB
{:}«} -
= Standard UUC Reading Error Uncertainty
i Setting Fast Slow Fast Slow (+)
. 94 94.0 94.0 0.0 0.0 0.15
z 114 114.0 114.0 0.0 0.0 0.15
- Select 7 Unit : dB
j Standard UUC Reading Error Uncertainty
f Setting Fast Slow Fast Slow ()
= 94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
2. Note:

9
g

BILE

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

o

=
o
5l
=
=
e,
[
o
fai

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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 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number

Customer

- SPR23020460-8

. Thai Environmental Technic Limited.

(5
wr e,

NN 7
\:\\///

AHSE Hational
ACCH =]
CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACT = 2050

\

)

3y 2
( Y
2
I

N
Ry
B
z
%
%!

Page : 1 of 3

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saghan

Sung, Bangkok 10240, Thailand.

Equipment Name
Manufacturer
Model

Serial Number

iD. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Noise Dose Meter

SOUNDTEK
ST-130
220100051

"No.31

23°CT 3°C
50% t15%
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

24 Feb 2023
25 Feb 2023
25 Feb 2024

26 Feb 2023

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

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

this 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 nesds.

All calibrations are performed within manufacture's specifications.The czlibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thai

Calibrated by

Mr.Karoon Pengsalung

Calibration Officer

Approved by

Authorized Signatory

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

Certificate Number :  SPR23020460-8

Reference Standards

s METROLOGY SYSTEM ( THAILAND ) (‘0.,]!1‘])

AR ca ALIBRAT 10N AND
DIMENSIONAL MEASUREMENT
ACT- 2050

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 114/0166

17 Jan 2024

BLEMHLELEEIN
A g =

Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) (‘QD.,LTD
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4, “(“\\\\ CALIBRATION AND

Result of Calibration

62169

Certificate No. :  SPR23020460-8 Page : 3 0f 3

T OO

Range : 94 to 114  dB Function: @1kHz
:%“ Select A Unit - dB
- Standard UG Reading Error Uncertainty
;f; Setting Fast Slow Fast Slow ()
3 94 94.0 94.0 0.0 0.0 0.15
- 114 114.1 114.1 0.1 0.1 0.15
= Select__C Unit : 48
= Standard UUC Reading Error Uncertainty
g Setting Fast Slow Fast Slow (£)
:; 94 94.0 94.0 0.0 0.0 0.15
% 114 114.0 114.0 0.0 0.0 0.15
i: Select 7 Unit : dB
f Standard UUC Reading Error Uncertainty
2 Setting Fast Slow Fast Slow ()
- 94 94.0 94.0 0.0 0.0 0.15
:ﬂw 114 114.0 114.0 0.0 0.0 0.15
e 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%.

=
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- End of Certificate -

GO 8

SP-FM—-04-15 REV.0



CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES IEC=MRA
S34/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %720\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 il

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) \S\\\;//’}';:

CALIBRATION 0008

Certificate of Calibration Certificate No. : 23H926

Page: 1of 2

Equipment : Heat Stress Monitor
Manufacturer: DELTA OHM This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model : HD 32.2 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 22004309
ID No.: HD 12
Condition As-Received: Used ltem
Received Date: 25 April 2023
Calibration Date: 02 May 2023
Reference: 2304-0600DSC Submitted by: Thai Environmental Technic Limited

Ambient Temperature: ( 25 £ 3) °C
(50 + 20 ) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Relative Humidity:

Procedure used: Calibration were conducted using in-house calibration procedure CP-H03 according to comparison with
standard temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained through:-

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Viporn Tantiyawutti Approved Signatory :
Issue Date : 05 May 2023

[ ]Pornthippa Tameyakul

[ 1Viporn Tantiyawutti

B 0313362
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Cert. No.: 23H926

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
This instrument was connected with temperature probe.
Mecasurement | Model of Serial of Standard uuc Uncertainty
. Temperature Reading Error of Measurement
Function Sensor Sensor C) ¢C) C) (*°C)
19,998 20.1 0.102 0.42
25013 25.0 0.013 042
Tn HP3201.2 | 22015697 |  29.978 299 - 0078 0.42
34964 | 349 | -0.064 042
39.997 | 398 - 0.197 0.42
19.998 20.2 0.202 0.42
25013 | 252 0.187 0.42
Tg TP3276.2 | 22014925 29978 30.2 0222 | 042
34964 | 351 | 0136 | = 042
39997 | 4041 | 0103 0.42
19.988 20.1 0.102 0.42
25013 254 | 0087 042
T TP3276.2 | 22015197 29.978 209 -0.078 0.42
34.964 349 -0.064 042
© 39.997 398 -0.197 0.42

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o-

a 1159758
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Equipment :
Manufacturer:
Model :

Serlal No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Armbient Temperature.

Relative Humidity:

uu
SN

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) SN=%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M&% : e,
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’/@C S\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 e NSC-TISLTIS17025

CALIBRATION 0008

Certificate of Calibration Cerificate :g"éf 2e00

Thermal Environment Monitor

This certificate may not be reproduced other than in full,

Quest
except with the prior written approval of the head of
QUESTemp 34 Corporate Services 3: Equipment Calibration and Testing Services.
TEKOB000V9
No.1
Used ltem

10 January 2023
12 January 2023

2301-0236DSC Submitted by: Thai Environmental Technic Limited
(26 +3) °C
(50 + 20 ) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Procedure used: Calibration were conducted using in-house calibration procedure CP-H03 according to comparison with
standard temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date

1) Handheld Thermometer With Sensor 1523 3240076 221249 02 Mar 2023

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Surasit Phansudnoi Approved Signatory :
Issue Date : 17 January 2023

[ v]Chakrit W
[ ]Pornthippa Tameyakul
[ ]Viporn Tantiyawutti
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Result of Calibration:- Without Adjustment
Function: Temperature Measurement for WET
Standard Uuc*
Temperature Reading Error
<) °0) (°C)
19.997 20.3 0.3
29.994 30.5 0.5
40.024 40.6 0.6
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for DRY
Standard uuc*
Temperature Reading Error
°C) (°C) °C)
19.997 20.2 0.2
29.994 303 0.3
40.024 40.5 0.5
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for GLOBE
Standard uucr
Temperature Reading Error
(*C) (°C) (°C)
19.097 20.1 0.1
29.994 30.2 0.2
40.024 40.3 0.3

UUC* : Unit Under Calibration

Cert. No.: 23H56
Page.: 2 of 2

Uncertainty
of Measurement
="C)
0.42
0.42
0.42

Uncertainty
of Measurement
(x°C)
0.42
0.42
0.42

Uncertainty
of Measurement
°C)
0.42
0.42
0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-000-

a 1143807
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

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

Cert.No.: 23CH44
Page.: 1 of 2

Certificate of Calibration

Equipment : Conductivity Meter

Manufacturer : Horiba

Model : ES-71

Serial No. : D66G0003

ID No. : No.3

Condition As-Received: Used ltem

Received Date : 10 January 2023

Calibration Date : 11 January 2023

Reference : 2301-0236DSC-1

Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung, Bangkok 10240

Ambient Temperature : (25 +25) C
Relative Humidity : (50 + 15) %
Calibration Procedure: In -house method :

- CP-CHS6 : based on direct measurement by
using reference material (RM)

Calibrated by : Warakorn Lerngagtrakul

Approved by :

Approved Signatory
(/) Malee Butkruea

() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date : 16 January 2023

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

This certificate may not be reproduced other than in full. except with the prior written

approval of the head of Calibration and Testing Equipment Services.

A 0010357
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Cert.No.: 23CH44
Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878  130RC095 2211140 12 Sep 2023
This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :-
- Conductivity calibration solution, Thermo Scientific (traceable to NIST)
Conductivity Solution Manufacturer Lot No. Exp. date
84 puS/icm Thermo Scientific 152/02 14 Apr 2023
1.413 mS/cm Thermo Scientific 132/02 01 Apr 2025
12.88 mS/cm Thermo Scientific 041/01 29 Jan 2024
- Control Conductivity calibration solution temperature by Water bath (25£0.1) okC
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustment at 1.413 mS/cm
Conductivity Electrode Serial No.: 9C6E0212
Standard Before Adjustment After Adjustment Uncertainty Coverage U/
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor |
(%) k
84 uS/cm 86.7 uS/cm 87.6 uS/cm 4.3 uS/cm 2.00
1.413 mS/cm 1.395 mS/cm 1.413 mS/cm 0.015 mS/cm 2.00
12.88 mS/cm 12.30 mS/cm 12.69 mS/cm 0.14 mS/cm 2.00

Remark - UUC* = Unit Under Calibration

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

-000-

a 1142763
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NSC-TISI-TIS 17025
CALIBRATION 0015

FITISTR

Request No. : 22-65 /0634

Nomenclature : Digital Lux Meter

Maker : DIGICON

Customer :

Address :

Date of receipt :
Date of calibration :
Place of calibration :

Basis of calibration :

Condition of calibration :

Reference Standard :

Traceability :

Support Equipment :

Calibration Procedure :

/\

~ N

y

!

A\
S &

.

C

B

MTC No. : PSL-P 166 / 65

CERTIFICATE OF CALIBRATION

Serial No. : AC.76003
Model : LX-50

THAI ENVIRONMENTAL TECHNIC LIMITED
1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung, Bangkok 10240

14 June 2022

28 June 2022

Photometry and Temperature Standards Laboratory, MTC. (Bangpoo)
calibration at 0 ~ 5000 lux.
- Ambient temperature : (25 £ 2) °c

- Relative humidity : (60 = 20) %

Working Standard Luminous Intensity Lamp, Serial No.: FEL003 and 3501,

can be traceable to international system of units (SI), through calibration certificate

MTC No. PSL-P 132/65 and PSL-P 133/65, date of calibration 12 May 2022.

This certificate is traceable to SI units through the National Institute of Metrology (Thailand).
calibration certificate No. TP-1003-21, TP-1004-21 and TP-1005-21

1. Photometric bench , 3.0 meter long

2. DC power supply, Serial No.: BC - 341006035007/2

3. Digital Multimeter , Model : R 6551 , S/N : 92041186 and 92041192

The measurement was done in accordance with WI.CP.10.

The reported uncertainty is based on a standard uncertainty multiplied by a coverage

factor £ =2, providing a level of confidence of approximately 95 %.

page 1 of 2

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

The resutts relate only to the items tested/calibrated or value assigned.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. {66) 0 2577 9000
Fax. {66} 0 2577 9009

E-mail : rumpai@tistr.or.th Website:waw tistr.or.th

FM.BL.MTC.002 Rev.4

Office/Laboratory Office
Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe tMuang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.orth

Thailand

Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217



WVTISTR S

Request No. : 22-65 / 0634 MTC No. : PSL-P 166/ 65

Serial No. : AC.76003

Results :
UucC Standard *UUC Reading Uncertainty of
Range (lux) (lux) (lux) Measurement =+ (lux)
100 94 3.0
500 465 11
2000 1000 923 22
1500 1380 33
1900 1747 42
2000 1900 50
3000 2850 70
20000
4000 3800 90
5000 4730 110

Note : ¥*UUC = Unit Under Calibration.
...end of certificate...

Calibrated by :

Photometry and Teﬁlpera‘tufe

vS!fa:nkgi{ards Laboratory

Ref. £ 2012265061402661001
Issued date : 29 June 2022
page 2 of 2

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the eovernor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tarnbon Khlong Ha, Amphoe Khtong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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Seut dsuany . 8RR
1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
3 | Barium | 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
4 OL-BHC ' Liquid-Liquid Extraction, Gas Chromatographic Method!®
5 Y-BHC | Liquid-Liquid Extraction, Gas Chromatographic Method®
6 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method™
7 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!
3) Digestion, Inductively Coupled Plasma Method™
8 Chemical Oxygen Demand Closed Reflux, Titrimetric Method™
9 Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
10 Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method®
11 Color ADMI Weighted-Ordinate Spectrophotometric
Method™ _
12| Copper _ 1) Digestion, Direct Air-Acetylene Flame Method™
' 2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
13 Cyanide Distillation, Colorimetric Method™
14 | 4,4-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
15 4,4'-DDT Liquid-Liquid Extraction, Gas Chromatographic Method®
16 Dieldrin Liquid-Liquid Extraction, Gas Chromatogaphic Method™
ral)

17 Endosulfan |...
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17 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
18 | Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic Method!™®
19 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
20 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
21 Formaldehyde Distillation, Colorimetric Method®
22 | Free Chlorine DPD Ferrous Titrimetric Method™
23 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
24 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method!
25 Hexavalent Chromium Colorimetric Method!
26 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma Method™
27 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
28 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
29 Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
30 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™
31 | pH Electrometric Method™
32 | Phenols Distillation, Direct Photometric Method™
33 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
34 | Sulfide 1) lodometric Method™
2) Methylene Blue Method™
35 | Temperature Laboratory and Field Methods™
36 | Total Dissolved Solids Dried at 180 °Ct®
37 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
38 Total Suspended Solids

Dried at 103-105 °C %/W?J
4 /

39 Trivalent Chromium...
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39 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®
40 Zinc 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

Wrldfu 1wy 122 518013
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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 Method™

a4 Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

5 Antimony 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method!

6 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™

7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic Method™

8 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method!®

9 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

10 Benzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

11 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

12 Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

Sl

13 Benzoic acid...
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13 Benzoic acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

14 Benzo(a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

15 Benzol(g,h,)perylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

16 Beryllium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

17 Bis(2-chloroethyl)ether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

18 Bis(2-ethylhexyUphthalate 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 Method™

21 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

22 Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

23 Cadmium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method!

24 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic Method®

25 Carbon disulfide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

26 Carbon tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method

27 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method!®

28 | p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic Method™

29 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

30 Chlorodibromomethane Purge and Trap Gas Chromatographic/

' Mass Spectrometric Method!™
31 Chloroform Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™ %}‘ﬁ“}\)

¢

32 Chromium...
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32 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
33 Chromium (1lf) 1) Digestion, Direct Air-Acetylene Flame Method;

34
35

36
37 .
38
39
40
41

4z
43
aq
45
46
a7
48

49

Chromium (V1)
Chrysene

Cyanide
2,4-D
DDD
DDE
DDT

Dibenz(a,h)anthracene
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3—Dichtorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene

cis-1,2-Dichloroethylene

Colorimetric Method; Calculation™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Colorimetric Method;
Calculation®

3) Digestion, Inductively Coupled Plasma Method:;
Colorimetric Method; Calculation®™

Colorimetric Method™®

Liquid-Liquid Extraction, Gas Chromatographic/

‘Mass Spectrometric Method™

Distillation, Colorimetric Method®

Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™ |

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method!

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/ ‘

Mass Spectrometric Method™ %\/\[\rﬁj

50 trans-1,2-Dichloroethylene...
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50 trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
51 1,2-Dichloropropane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method®
52 1,3-Dichloropropane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
53 1,3-Dichloropropene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
54 | Dieldrin } Liquid-Liquid Extraction, Gas Chromatographic Method!®
55 Diethyl phthalate | Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™ ‘
56 | 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic Method!
57 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic Method!®
58 | 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic Method™
59 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic Method™
60 Di-n-Octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!™
61 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method™
62 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method!®
63 Ethylbenzene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
64 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
65 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
66 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
67 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
68 Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method!™
69 n-Hexane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™
70 | OL-HCH Liquid-Liquid Extraction, Gas Chromatographic Method™
71 B-HCH Liquid-Liquid Extraction, Gas Chromatographic Method™®
72 | Y-HCH Liquid-Liquid Extraction, Gas Chromatographic Method!¥
73 Hexachlorocyclopentadiene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™ ‘} ,
?{Y’N)

74 Hexachloroethane...
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74 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

75 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

76 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

77 Lead 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

78 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®™
3) Digestion, Inductively Coupled Plasma Method™

79 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

80 Methanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

81 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™

82 Methyl bromide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

83 Methylene chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

84 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

85 2-Methylnaphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

86 Methyl tert-butyl ether Purge and Trap Gas Chromatographic/

‘ Mass Spectrometric Method™

87 Naphthalene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

88 Nickel 1) Digestion, Electrothermal Atomic Absorption
‘Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

89 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

90 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

N,

91 N-Nitrosodi-n-propylamine...




Feui dsuany BRI
91 N-Nitrosodi-n-propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
92 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic Method™
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
93 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method™
94 | pH Flectrometric Method™
95 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
96 Phenol 1) Distillation, Direct Photometric Method™
2) Liquid-Liquid Extraction, Gas Chromatographic
Method™
97 Pyrene Liquid-Liguid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
98 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
99 Silver 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!
3) Digestion, Inductively Coupled Plasma Method™
100 Styrene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
101 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
102 Tetrachloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
103 | Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
104 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method™
105 | TPH (C5-Cy) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!2?2 %N‘{\Q\
'

106 TPH (Cog-Cyg)...
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106 TPH (C,5-Cy6) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®#?
107 | TPH (Cy14-Css) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method™®??
108 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
109 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
« , Mass Spectrometric Method®
110 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
111 Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
112 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method™
113 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Ch‘romatograph'ic Method™
114 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!
115 Vanadium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method
116 Vinyl acetate Purge and Trap Gas Chromatographic/
Mass Spectrometric Method!™
117 Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
118 m-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
119 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
120 p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
121 Xylene (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
122 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method®

2) Digestion, Inductively Coupled Plasma Me:chod[‘”
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10
11

12

13
14

Antimony

Arsenic

Carbon monoxide
Chlorine

Copper

Cresol

Dioxins/Furans

Hydrogen Chloride
Hydrogen Fluoride
Hydrogen Sulfide
Lead

Mercury

Opacity

Oxides of Nitrogen

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

2) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method"!

3) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™

Isokinetic Sampling, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™
Instrumental Analyzer Method™ |
Absorption Sampling, lon Chromatographic Method™
1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™

2) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®!

Adsorption Sampling, Gas Chromatographic Method™
Isokinetic Sampling, Analysis by ISO/IEC 17025
Accredited Laboratory or Analysis by Department of
Industrial Works Registered Laboratory
(Dioxins/Furans Analysis Approved)®

Absorption Sampling, lon Chromatographic Method!
Absorption Sampling, lon Chrbmatographic Method®
Absorption Sampling, lodometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

2) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method"!

3) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method®
Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

Ringelmann’s Method?

1) Absorption Sampling, Phenoldisulfonic acid Method®

2) Instrumental Analyzer Method™ %@A‘Q

15 Suquf dioxide...
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15 Sulfur dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method®
2) Instrumental Analyzer Method™
16 Sulfuric acid Isokinetic Sampling, Barium-Thorin Titrimetric Method™
17 Total Suspended Particulate Isokinetic Sampling, Gravimetric Method™
18 Xylene Adsorption Sampling, Gas Chromatographic Method!
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Aldrin

Antimony

Arsenic

Barium

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method!1024

| 2) Solid-Phase Extraction, Gas Chromatographic

Method!024

3) Soxhlet Extraction, Gas Chromatographic

Method124

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method!61]

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method!:6:16]

3) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!614

4) Digestion, Flame Atomic Absorption Spectrometric

Method!"t?] |

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method!™¢!

6) Digestion, Inductively Coupled Plasma Method™:1¥

1) Waste Extraction, Digestion, Hydride Generation/

Atomic Absorption Spectrometric Method617)

2) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method!!7"

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method! 615!

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method! 616!

3) Waste Extraction, Digestion, Inductively Coupled
[1,6,14]

Plasma Method 3{\/@)

4) Digestion...
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Beryllium

Cadmium

Chlordane

Chromium

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"13]

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!:®

6) Digestion, Inductively Coupled Plasma Method!%!
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method1%!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!1¢!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!614

4) Digestion, Flame Atomic Absorption Spectrometric
Method!%!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"¢!

6) Digestion, Inductively Coupled Plasma Method!14
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!1%!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!1¢!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method14

4) Digestion, Flame Atomic Absorption Spectrometric
Method!*?!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!*¢!

6) Digestion, Inductively Coupled Plasma Method!1%

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method!024

2) Solid-Phase Extraction, Gas Chromatographic
Method[10'24]

3) Soxhlet Extraction, Gas Chromatographic
Method!!24

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!»61°]

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method%}%@

&
+

3) Waste Extraction...
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Chromium (Il

Chromium (V1)

Cobalt

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method614

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"*%]

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"¢!

6) Digestion, Inductively Coupled Plasma Method4
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,
Colorimetric Method; Calculation(®6:1518]

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation(t6:16:18]
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation!t6141€]

4) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method:;
Calculationl”81518)

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method: Calculation!”16.18]

6) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation("81418] ‘

1) Waste Extraction, Colorimetric Method!®:18]

2) Alkaline Digestion, Colorimetric Method!®18)

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!61%)

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!616!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method61]

| 4) Digestion, Flame Atomic Absorption Spectrometric

Method[lm
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!!¢

6) Digestion, Inductively Coupled Plasma Method!%
[

12 Cop'per...
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16

17

Copper

2,4-D

bDD

DDE

DOT

Dieldrin

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 61!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!!6:16]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!614

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"1%!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"¢!

6) Digestion, Inductively Coupled Plasma Method("1

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!24
2) Soxhlet Extraction, Gas Chromatographic
Method24

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method!®1024

2) Solid-Phase Extraction, Gas Chromatographic
Method!t0:24]

3) Soxhlet Extraction, Gas Chromatographic
Meth'od[ll,zﬂf]

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method!10:24

2) Solid-Phase Extraction, Gas Chromatographic
Methodflo,zll]

3) Soxhlet Extraction, Gas Chromatographic
Method[11,24]

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method!1024

2) Solid-Phase Extraction, Gas Chromatographic
Method(t024

3) Soxhlet Extraction, Gas Chromatographic
Method[11,24]

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method!!10:24

2) Solid-Phase Extraction, Gas Chromatographic
Method[lo,%ﬂ

3) Soxhlet Extraction, Gas Chromatographic

Method!!124 %/ﬁ\}%

18 Endrin...
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19

20

21

22

23

Endrin

Heptachlor

Lead

Lindane

Mercury

Methoxychlor

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1024

2) Solid-Phase Extraction, Gas Chromatographic
Method!to.24]

3) Soxhlet Extraction, Gas Chromatographic
Method!tt24

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1%2¥

2) Solid-Phase Extraction, Gas Chromatographic
Method[l(),ZQ] ’
3) Soxhlet Extraction, Gas Chromatographic
Method!24

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!»6:15)

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!6:1€]
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!614 A
4) Digestion, Flame Atomic Absorption Spectrometric
Method™1*!

5) Digestion, Graphite Fumace Atomic Absorption
Spectrometric Method!"1¢!

6) Digestion, Inductively Coupled Plasma Method["14

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method™102¥

2) Solid-Phase Extraction, Gas Chromatographic
Method0:24

3) Soxhlet Extraction, Gas Chromatographic
Methogtt:24

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!61?)

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®?”!

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method!1024

2) Solid-Phase Extraction, Gas Chromatographic

[10,24] 1
Method %m*}i

3) Soxhlet...
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24

25

26

27

Mirex

Molybdenum

Nickel

Polychlorinated Biphenyls
Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260
2,4,4"-Trichlorobiphenyl
2,2',5,5'-Tetrachlorobiphenyl

3) Soxhlet Extraction, Gas Chromatographic
Methoditi24

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™®*?4 -

2) Soxhlet Extraction, Gas Chromatographic
Method!tt24

1) Waste Extraction, Digestion, Flame Atomic
Absor'ption Spectrometric Method®61”!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™6:16!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*614

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"*!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!*®!

6) Digestion, Inductively Coupled Plasma Method!™14
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!6:15)

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!™6:1¢]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method614

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"*! ,

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"1¢

6) Digestion, Inductively Coupled Plasma Method!"
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method*2°!

2) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method1%2%!

3) Soxhlet Extraction, Gas Chromatographic

Method!*#!

2,2'4,55"..
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2,2',4,5,5"-Pentachlorobiphenyl
2,2'344'5-
Hexachlorobiphenyl
2,284,455
Hexachlorobiphenyl
2,2',3,4,4'55'-
Heptachlorobiphenyl
28 Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liquid-Liquid
' Extraction, Gas Chromatographic Method!%24
2) Soxhlet Extraction, Gas Chromatographic
Method!!24
29 Selenium 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!621]
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!:?!
30 Silver 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method®61%]
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method61€!
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®614
4) Digestion, Flame Atomic Absorption Spectrometric
Method!"13]
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"*®!
6) Digestion, Inductively Coupled Plasma Method¥
31 Thallium 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™61%

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!™616]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!614

4) Digestion, Flame Atomic Absorption Spectrometric
Method!**!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!¢!

6) Digestion, Inductively Coupled Plasma Method!"%
o)

P RRY:

32 Toxaphene...




- 6@ -

g15UaNY

BRRIT EUtaY]

33

34

35

36

Toxaphene

Trichloroethylene

Vanadium

Vinyl chloride

Zinc

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Methog!10:24

2) Solid-Phase Extraction, Gas Chromatographic
Method!1024

3) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!?"

1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric
Method!t12:26]

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'*2¢!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!615!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™®¢1¢]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method1614

4) Digestion, Flame Atomic Absorption Spectrometric
Method™**!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!®

6) Digestion, Inductively Coupled Plasma Method!**
‘Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!3%!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!%13!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!61¢!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method614

4) Digestion, Flame Atomic Absorption Spectrometric
Methodl":15]

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method®!

6) Digestion, Inductively Coupled Plasma Method!"1

»

E
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1 Acenaphthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method**?"!

2 Acetone Purge and Trap, Gas Chrbmatographic/
Mass Spectrometric Method*>%!

3 Aldrin Soxhlet Extraction, Gas Chromatographic Method!!24

il Anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2"!

5 Antimony 1) Digestion, Flame Atomic Absorption Spectrometric
Method!13!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"1¢l o
3) Digestion, Inductively Coupled Plasma Method1

6 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"

7 Atrazine Soxhlet Extraction, Gas Chromatographic Method!!24
8 Barium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!*!

2) Digestion, Gréphite Furnace Atomic Absorption
Spectrometric Method!*¢!
3) Digestion, Inductively Coupled Plasma Method!™
9 Benz(a)anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*!?7]
10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**?¢!
11 Benzo(b)fluoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*!4"]
12 Benzo(k)fluoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*?7]
13 Benzoic acid Soxhlet Extraction, Gas Chromatographic Method!2%!
14 Benzo(a)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?"]
15 Benzo(g,h,)perylene Soxhlet Extraction, Gas Chromatographic/
| Mass Spectrometric Method!**?7]
16 Beryllium 1) Digestion, Flame Atomic Absorption Spectrometric

Method!t*!

S

2) Digestion...
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2) Digestion, Graphite Furnace /—\tomfc Absorption
Spectrometric Method™1¢!
3) Digestion, Inductively Coupled Plasma Method!"4
17 Bis(2-chloroethylether Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methodt+"
18 Bis(2-ethylhexylphthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'12"]
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!32¢!
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method>2%!
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32¢!
22 Butyl benzyl phthalate ‘Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2"
23 Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"’!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"1¢!
3) Digestion, Inductively Coupled Plasma Method(™14
24 Carbazole Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!47
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!%2¢)
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'22¢!
27 Chlordane Soxhlet Extraction, Gas Chromatographic Method!'%24
28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!27
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!3?¢!
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!1%2!
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method32¢]
32 Chromium 1) Digestion, Flame Atomic Absorption Spectrometric

] Method[7’15] %}f}/\\g}

2) Digestion...
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2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"¢!
3) Digestion, Inductively Coupled Plasma Method!"1%
33 Chromium (1lt) 1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method:;
Calculation!’815:18]
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method:; Calculationt’816.18]
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method:;
Calculation!”81418]
34 Chromium (V1) Alkaline Digestion, Colorimetric Method!®®
35 Chrysene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?7
36 Cyanide 1) Extraction, Distillation, Titrimetric Method2822.30]
2) Extraction, Distillation, Colorimetric Method!2829.30]
37 2,4-D Soxhlet Extraction, Gas Chromatographic Method! 24
38 DDD - Soxhlet Extraction, Gas Chromatographic Method!124
39 DDE Soxhlet Extraction, Gas Chromatographic Method! %24
40 DDT Soxhlet Extraction, Gas Chromatographic Method!'%?4
41 Dibenz(a,h)anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**?7
42 Di-n-butyl phthatate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%2"
43 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%
a4 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%%!
45 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%%
46 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!1326)
ay 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¢!
48 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method>#1

d

49 cis-1,2-Dichloroethylene...
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49 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2%
50 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2%
51 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2!
52 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2!
53 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2%!
54 Dieldrin Soxhlet Extraction, Gas Chromatographic Method!!*?%
55 Diethyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"
56 2,4-Dimethylphenol Soxhlet Extraction, Gas Chromatographic Method!!??!
57 2,4-Dinitrophenol Soxhlet Extraction, Gas Chromatographic Method!!?!
58 | 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic Method1%3
59 2,6-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic Method*"%*!
60 Di-n-Octyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!44”
61 Endosulfan Soxhlet Extraction, Gas Chromatographic Method!**?4
62 Endrin Soxhlet Extraction, Gas Chromatographic Mefhodm’z“]
63 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2%!
64 Fluoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(*2"!
65 Fluorene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?"
66 Heptachlor Soxhlet Extraction, Gas Chromatographic Method*"2¥
67 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method!*?¥
68 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
- Mass Spectrometric Method®*2¢!
69 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*?¢!
70 OL-HCH Soxhlet Extraction, Gas Chromatographic Method* ¥
71 B-HCH Soxhlet Extraction, Gas Chromatographic Method! 124
72 | y-HCH

Soxhlet Extraction, Gas Chroma?t{?rs\r;ﬁhic Method! 124

244 7

73 Hexachlorocyclopentadiene...
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73 Hexachlorocyclopentadiene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?7
74 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1:2"
75 Indeno(1,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?"!
76 Isophorone Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*+?"]
77 Lead 1) Digestion, Flame Atomic Absorption Spectrometric
Method("*!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™1¢)
3) Digestion, Inductively Coupled Plasma Method!"1¥
78 Manganese 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"*!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!®!
3) Digestion, Inductively Coupled Plasma Method
79 Mercury Digestion, Cold-Vapor Atomic Absorption
. Spectrometric Method?”
80 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¢
81 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method!!24
82 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™>2%!
83 | Methylene chloride Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method™*2°!
84 2-Methylphenol Soxhlet Extraction, Gas Chromatographic Method!12%
85 2-Methylnaphthalene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(*?7
86 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!>2¢]
87 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method32¢]
88 Nickel 1) Digestion, Flame Atomic Absorption Spectrometric

Method!**!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"!¢!

3) Digestion, Inductively Coupled Plasma Methﬁdm‘”
T2V,

89 Nitrobenzene...
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89 Nitrobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*%27
90 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 42"
91 N-Nitrosodi-n-propylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"
92 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method!%%!
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
2,2',5,5'-Tetrachlorobiphenyl
2,2',4,5,5-Pentachlorobiphenyl
2,2',3,4.4'5'-
Hexachlorobiphenyl
2,2,4,4'55-
Hexachlorobiphenyl
2,23,44' 55"
Heptachlorobiphenyl
93 Pentachlorophenol Soxhlet Extraction, Gas Chromatographic Method!* %24
94 Phenanthrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!?7!
95 Phenol Soxhlet Extraction, Gas Chromatographic Method!?*
96 Pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?7!
97 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!?!
98 Silver 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"*%!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!!¢!
3) Digestion, Inductively Coupled Plasma Method!4
99 Styrene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!32¢!

100 1,1,2,2-Tetrachlorocethane...
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100 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!3%!
101 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32¢!
102 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32!
103 | Toxaphene Soxhlet Extraction, Gas Chromatographic Method!!24
104 | TPH (C5-Cy) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[!>?%) .
105 | TPH (C.g-Cyg) Soxhlet Extraction, Gas Chromatographic Method!122
106 | TPH (Cy16-Cas) Soxhlet Extraction, Gas Chromatographic Method!!122
107 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'32¢!
108 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¢
109 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>2%!
110 | Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>?%!
111 | 2,4,5-Trichlorophenol Soxhlet Extraction, Gas Chromatographic Method!!2?
112 2,4,6-Trichlorophenol Soxhlet Extraction, Gas Chromatographic Method%23!
113 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%¢!
114 Vanadium 1) Digestion, Flame Atomic Absorption Spectrometric
Met-hod”'“]
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"¢!
3) Digestion, Inductively Coupled Plasma Method!4
115 Vinyl acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32¢]
116 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!324]
117 m-Xylene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method!2¢]
118 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*32¢!
119 p-Xylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>2!

e

120 Xylene (Total)
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120 Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method (32
121 Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"%]

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method!"*%

3) Digestion, Inductively Coupled Plasma Method!!4
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