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THAL ENWRGFM%NTAL TECHNIC LIMITED
Usun InauAdvioadouling o1da

CONTROL UNIT CALIBRATION

( Metric units , mm )

Date 5-Feb-25 Initial  Final Average
Barometric press, Pb | 758.7 | 758.8 758.8 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data

Console No. M50-01 Serial No. 913428
Metering System 1D Model S-110
DGM Number 8005333 Correction factor(Yr) 0.9983

DGM Model SK 25 Last Calibration Dataj 08-Feb-24

Orifice Ref . | DGM Temperature (' C) oM
manometer DMG |Volume | Ref Dry Gas Meter Time AH@
Correction
setting AH | Volume | V_ |DGM | Inlet |Outlet | Avg min mm H,0
factor (Y)
mm H20 |V Liters| Liters T, T T, T
15.00 100.00 | 99.90 | 28.30{ 29.00 | 28.00 | 28.50 8.03 0.99109 46.9746
25.00 100.00 | 99.01 | 28.00| 29.00 | 29.00 | 29.00 6.32 0.99348 46.6924
50.00 100.00 | 99.11 | 28.00 | 29.00 | 29.00 | 29.00 4.47 0.99212 46.8218
80.00 100.00 | 99.78 | 28.00{ 30.00 | 29.00 | 29.50 3.51 0.99391 46.8400
100.00 100.00 | 99.96 | 28.00] 30.00 | 29.00 | 29.50 3.16 0.99019 45.6834
Averagel  0.9922 46.6024
Dued Date of Calibrate 6-Feb-26

Calibrated by : %/;%m—\ .
voov

Approved : 6))@&’;%@1 /{Q

Note: For Calibration Factor Y., the ratio of the reading of the calibration meter to the dry gas meter, acceptable tolerance of individual values from the average is +-0.0%

Note: For AH@, Orifice pressure differential that equates to 0.75¢fm (0.0212m’/min) at standard temperature and pressure, acceptable tolerance of individual values fi

the averge is +-0.2inches (5. 1lmm)H,,.

Thai Envirenmental Technic Limited

@ Tel : +66(0)2373-7799(Auto) Fax :+66(0)2373-7979 @ admin@tet1995.com @ www.ter1995.com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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udun inaldndvuoaadsulng 917a

CONTROL UNIT CALIBRATION

( Metric units , mm )

Date 5-Feb-25 Initial ~ Final Average
Barometric press, Pb | 758.8 | 758.3 758.6 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data

Console No. M50-03 Serial No.} 913428

Metering System ID Model. S-110

DGM Number 1169 Correction factor(Yr) 0.9983

DGM Model SK25EX Last Calibration Data] 08-Feb-24
Orifice Ref . | DGM Temperature (C)
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time AH@
Correction
setting AH | Volume V,, |PGM | Inlet |Outlet | Avg min mm H,0
. factor (Y)
mm H20 |V Liters| Liters T, T, T, T,
15.00 100.00 99.22 | 30.00 | 29.00 | 29.00 | 29.00 8.17 0.9923 46.5849
25.00 100.00 99.25 | 30.00 | 29.00 | 29.00 | 29.00 6.32 0.9915 46.5055
50.00 100.00 99.98 | 30.00 | 29.00 | 29.00 | 29.00 4.47 0.9917 46.6405
80.00 100.00 | 99.54 | 30.00 | 29.00 | 29.00 | 29.00 3.52 0.9913 46.4097
100.00 100.00 99.25 | 30.00 | 29.00 | 29.00 | 29.00 3.14 0.9918 46.2517
Average 0.9917 46.4785
Dued Date of Calibrate 6-Feb-26

Calibrated by : % (;[//L,hﬂ—-—«\ Approved : (Qﬂf‘/’ﬁm / Ml

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter. acceptable tolerance of individual values from the average is +-0.02.

3
Note: For AH@, Orifice pressure differential that equates to 0.75cfm (0.0212m /min) at standard temperature and pressure, acceptable tolerance of individual values fron

the averge is +-0.2inches (3. Imm)H,,.

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

® Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 © admin@tet1995.com @ www.tet1995.com
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND—JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10230
TEL. 0-2717-3000-24 FAX. 0-2719-9484
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NSC-TiSI-TIS17025
CALIBRATION 0008

Certificate of Calibration ~ certfistoNo-: 2671080

Equipment : Humidity/Barometer/Temp.
Manufacturer: Lutron This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Modet : PHB-318 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: B011412
ID No.: NO.5

Condition As-Received: Used ltem

Received Date: 20 March 2025
Calibration Date: 21 March 2025
Reference: 2503-0666DSC Submitted by: Thai Environmental Technic Limited

Ambient Temperature: (23 £ 2) °C
(60 + 15 ) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Relative Humidity: =
Bangkok 10240

Atmospheric Pressure: 1012 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer . DP1142 1422505046 MP-0133-24 15 May 2025

2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 7.50062 mmHg

4.This result of calibration instrument was in absolute pressure,

5.This instrument was used clean air as pressure media.

6.This instrument was installed in vertical orientation and center of the device was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Kaerkpon Saivichai Approved Signatory : / )7 7@0} P
Issue Date : 24 March 2025 [ ]Phalinee Prabpaipal

[ ]8ura Suwannasri

[v/] Attapol Panurach




Resuit of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 730 mmHg to 770 mmHg

Resolution : 0.1 mmHg

Applied Pressure (mmHg) | 729.73 | 739.73 | 749.73 | 759.73 | 769.73
UUC* Indication (mmHg) 730.4 7404 750.4 760.4 770.4
Error (mmHg) 0.67 0.67 0.67 0.67 0.87

Decreasing Pressure

Applied Pressure (mmHg) | 769.73 | 759.73 | 749.73 | 739.73 | 729.73
UUC* Indication (mmHg) 770.4 760.4 750.4 740.4 730.4
Error (mmHg) 0.67 0.67 0.67 0.67 0.67

_The uncertainty of measurement was + 0.12 mmHg
*UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor 4= 2, providing a level of confidence of approximately 95 %.

-000-

Cert.No.: 25P1080
Page: 2 of 2




Equipment :
Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:
Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAN D-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250

S,

R

e,

i

NS

oy

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

CALIBRATION 0008

Certificate No. : 2471371
Page: 10of 2

Certificate of Calibration

Digital Thermometer With Sensor

This certificate may not be reproduced other than in full,

Digicon
except with the prior written approval of the head of
DP-52 Corporate Services 3: Equipment Calibration and Testing Services.
1.382059
No.9
Used ltem
06 August 2024

08 August 2024
to 13 August 2024
2408-0175DSC

(25 £3) °C

Submitted by: Thai Environmental Technic Limited

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

(50 x20) %

Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with

Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller and comparison
with Standard Thermocouple (Type R/S) into high temperature furnace.

The temperature scale used was based on [TS-90.

Condition of this result of calibration

1.Reference standards instruments :

1) Digital Thermometer

2) Industrial Platinum Resistance Thermometer

3) Digital Thermometer

4) Industrial Platinum Resistance Thermometer

5) Standard Thermocouple Probe (Type S)

Instrument Model Serial No. Certificate No. Due Date
1528 A7AB09 2311245 19 Oct 2024
5627-12 555541 2311245 19 Oct 2024
1528 A4B760 2311123 21 Sep 2024
5627 824302 2311123 21 Sep 2024
TCS TCS-001 TT-0004-24 08 Jan 2025
DMMB500 4587716 E1U2303190 30 Oct 2024

8) Digital Multimeter

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
-National Institute of Metrology Thailand (NIMT)
-NA Caltechnologies Co.,Ltd., ANAB Accredited No. Calibration AC-2658

Calibrated by :
Issue Date :

Sataporn Mulkammee
14 August 2024

Approved Signatory :

[ 1] Phalined Prabpaipal
[ ]Chatchawan Khunpiluek
[v/] Wanlop Larpkern




Cert. No.: 2471371
Page.: 2 of 2

Result of Calibration:- Without Adjustment _
Function: Temperature measurement  for Channel T1
This equipment was connected with Thermocouple Type K ID No. No.9

Dimension of probe : Diameter 8 mm., Length 1030 mm. Sheath material : Stainless Steel

Immersion Standard uuc* Uncertainty
Depth Temperature Reading Error of Measurement
(- mm.) (°C) (°c) (°C) (°C)

180 200.0007 199.9 -0.1007 0.72
180 399.9982 399.2 -0.7982 1.4
180 600.00 602.1 2.10 3.1

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

-ofo-




Thai Environmental Technic Limited
USHY inadagunadanling sine

O

Portable Gas Calibration Report

Date of Calibration: 3-Jan-25

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
Instrument ID : 2 Barometer (mmHg): 759.5 mmHg

Standard gas References

Oxygen (O,) 36232 Linde June 26, 2031
D824463 Linde June 5, 2026
Nitric Oxide(NO)
D824524 Linde August 22, 2025
D621725 Linde October 4, 2032
Sulfer Dioxide (S0;)
D025783 Linde October 4, 2032
D621725 Linde October 4, 2032
Carbon Monoxide(CO)
D025783 Linde October 4, 2032

Calibration Results

0, (%vol) : : : +0.2 % vol PASS
14.0 14.0 0.0
0.0 0.0 0.0
NO (ppm) 198.0 197.0 -1.0 PASS
392.0 393.0 1.0
0.0 0.0 0.0 %5.0 ppm 0...100
SO, (ppm) 404.0 405.0 1.0 p;i/r:':esz/ . leaS%%rgd PASS
792.0 790.0 -2.0 ppm
0.0 0.0 0.0
CO (ppm) 406.0 407.0 1.0 PASS
788.0 790.0 2.0
Calibrato by 7/’/ ed by g;i’\m ( 4
alibrate by: /% ;}f Dy~ - Approved by: A

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel: +66{0)2373-7799{Auto) Fax:+66(0)2373-79 79 & admin@tet1995.com @ www.tet1995.com



Personal Pump Calibration Report

Equipment Type Personal Pump/Parameter

Equipment Range 0.1-7.0 I/min

Calibration Range 0.1-4.0 /min

Calibration Type Drycal

Calibration S/N 4491

Personal Pump | Hi Flow/Low L L o L
Item SN Flow AN 1 AN 2 ATIN 3 Average | Uncertainty

1. 20080703009 0.2 0.1967 0.1941 0.1926 0.1945 +0.0021
2 20140605001 0.2 0.1981 0.1965 0.1945 0.1964 +0.0018
3, 20151002108 0.2 0.1980 0.0176 0.1976 0.1977 +0.1040
4. 20140605017 0.2 0.1952 0.0145 0.1996 0.1964 +0.1056
5, 20111203067 0.2 0.1959 0.0186 0.1941 0.1962 +0.1018
6. 20140706029 0.2 0.1925 | 0.01931 0.1938 0.1931 +0.1004
7. 20151102093 0.2 0.1976 0.1938 0.1961 0.1958 +0.0019
8. 20151003019 0.2 0.1974 0.1939 0.1975 0.1963 +0.0021

Calibration Date__ 02/ 02 / 68

Calibration By ,;Iglw wod

Remark : Uncertainty Type A = o = SD

SD
X

Jn

Standard deviation

Mean




Equipment Type

Personal Pump Calibration Report

Personal Pump/Parameter

Equipment Range 0.1-7.0 /min
Calibration Range 0.1-4.0 V/min
Calibration Type Drycal
Calibration S/N 4491
Personal Pump | Hi Flow/Low L4 L4 L 4
Item N Flow AN 1 ATIN 2 AN 3 Average | Uncertainty
1. 20151002106 25 2.4950 2.4980 2.4970 2.4970 +0.0015
2. 20110605018 20 1.9980 1.9990 1.9970 1.9980 +0.0010
3. 20110505110 2.0 1.9940 1.9960 1.9980 1.9960 +0.0020
a. 20110803042 15 1.4980 1.4930 1.4950 1.4950 +0.0025
5, 20140505074 05 0.4949 0.4986 0.4965 0.4966 +0.0019
Calibration Date__18/ 02 / 68
Calibration By ,ggoamo(-
Remark : Uncertainty Type A = c = SD
Jn
SD = Standard deviation
X = Mean




Personal Pump Calibration Report

Equipment Type Personal Pump/Parameter

Equipment Range 0.1-7.0 U/min

Calibration Range 0.1-4.0 I/min

Calibration Type Drycal

Calibration /N 4491

Personal Pump | Hi Flow/Low L4 v L4
Item N Flow AN 1 ATIN 2 AN 3 Average | Uncertainty

1. 20080703017 0.2 0.1983 0.1994 0.1993 0.1990 +0.0006
2 101148 0.2 0.1994 0.1996 0.1991 0.1994 +0.0003
3. 20111203058 0.2 0.1997 2.004 0.1993 0.1998 +1.0418
4. 20151002111 0.2 0.1992 0.1987 0.1963 0.1983 +0.0016

Calibration Date__19/ 05 / 68

Calibration By /41\1;07/ ool

Remark : Uncertainty Type A = c = SD

SD
X

Jn

Standard deviation

1]

Mean




Personal Pump Calibration Report

Equipment Type Personal Pump/Parameter
Equipment Range 0.1-7.0 V/min
Calibration Range 0.1-4.0 V/min
Calibration Type Drycal
Calibration S/N 4491
Personal Pump | Hi Flow/Low P b & 4
Item ATIn 1 ATIN 2 A 3 Average | Uncertainty
S/N Flow
1. 20140505073 2.0 1.9960 1.9970 1.9980 1.9970 +0.0010
Calibration Date__ 23/ 05 / 68
o

Calibration By fg“ e OE/J
Remark : Uncertainty Type A = g = SD

SD
X

Jn

= Standard deviation

= Mean




Personal Pump Calibration Report

Equipment Type Personal Pump/Parameter
Equipment Range 0.1-7.0 /min
Calibration Range 0.1-4.0 /min
Calibration Type Drycal
Calibration S/N 4491
Personal Pump | Hi Flow/Low Y4 - ¥
Iltem SN Flow AT 1 AN 2 ATIN 3 Average | Uncertainty
1. 20140706029 1.5 0.4989 0.4992 0.4995 0.4992 +0.0003
2. 20110505116 1.5 1.9870 1.9890 1.9900 1.9890 +0.0015
3. 20031009020 1.5 1.9950 1.9950 1.9950 1.9950 +0.0000
4. 101151 1.5 1.4950 1.4970 1.4980 1.4970 +0.0015
5. 101153 1.5 2.4950 2.4950 2.4950 2.4950 +0.0000
Calibration Date__26 / 05 / 68
/~
Calibration By ’T{W“”‘a d
Remark : Uncertainty Type A = o = SD

SD
X

Jr

= Standard deviation

= Mean




BRI E RN R o

Certificate of Calibration

ICS-1100 : Anion (ID#377)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co.,Ltd.

[€S-1100  S/N: 10010987

AS-DV S/N : 10010912

LRy

Date: Sep 20, 2024

Operator Signature !
{Mr. Channarong Khiao-Un}

Test Engineser

RN DS AN (A A7 AR

lof
IS
o
(




Qualification Report

PM Check list , CM_OQ and PQ
ICS-1100 : Anion (ID#377)

For
Thai Environmental Technic Co., Ltd.
(2" Contract)




Preventive Maintenance
Check List



Checklist ICS Preventive Maintenance

ARGHEMICA

Dionex lon Chromatography
Preventive Maintenance Report

| Thai Environmental Technic Co.,Ltd (2nd Contract)

20-8ep-2024

¥k wizrtaldun piston pum piston rinse seal vy pump head edwne 24

e System gan Column ﬁﬁba;;m. Fendld

Archemica

Custorner

Date ' ! Date




BRCREWICA

Checklist ICS Preventive Maintenance

General ICS Maintenance Checklist

No.

Description

Result

w)

Instrument connection

Vi

X
X
liebudt ihjéctlon valve 6 pbrt ) ] .D
4 - Rotor seal D @ D
5 - Stator face | X i Ll
6 Rebuilt auxiliary valve - port ] L] []
7 - Rotor seal ] L] [] X
Ll O L X
9 Inlet check valve assembly ] h L] L]
10 Outlet check valve assembly X ] L] ]
X L]

2o

73

pump head N ] |

13 Piston seal in primary pump head 1 X ] ]
14 Piston in primary pump head 1 X (] ]
15 Piston rinse seal in secondary pump head 1 ] ]
16 Piston seal in secondary pump head N X ] ]
17 Piston in secondary pump head ] ™ ]

;?eff
Waste valve X 1 ]
Priming valve X O ]

f;

Z?

20 Check conductivity cell N O

21 Check electrochemical cell ] i ]

22 - Working electrode ] ] ]

23 - Reference electrode ] 1 |

24 - QGasket n ] []

25 - Cell body ] ] ]
a

Sample Loop Size 25 Ul 1 ]
27 End-line filter - ]
28 Leak sensor X 1 ]

N

29 Lubricate pump mechanic ] Lubated -
30 Reconnected liquid lines to the valve X - -
31 Reconnected liquid lines to pump heads X - -
32 Primed pump X - -
33 Checked pump for leaks X - -
34 Checked gas for leaks - -

I I e D e e




ARCHEIICA

Checklist Sampler Preventive Maintenance

AS-DV Autosampler Preventive Maintenance Checklist

AS-DV

10010987

Description

AS-DV power on

Result

AS-DV connection

Sampling needle O B O O
Sampling tubing (Transfer line) O X [ O
5. | Reconnect sampling needle & tubing X - - O

valve

8. | Check carousel movement X - - O
7. | Check needle movement X - - []
. - <]
8. | Lubricate needle drive O Lubricated - O
9. | AS-DV cover | O O
10. | High pressure valve Port O O O X
11. - Rotor seal O O O X
12. - Stator face O O O
13, - Reconnected liquid line to the 0 0 O 5




oQ

Chromeleon
Operation Qualification



Seq: CHANFOCUSJEAB_loca\TET\2nd Con 20-Sep-24\CM_OQ 9-20-2024\CM_0Q
. Page 1 of 1
Smp; Parabenes Runtime: 9/20/2024 9:47:10 AM

DIONEX

Chromeleon Operational Qualification

General Information

Computer Name (Server): USERICU
Computer Name (Client): USERICU
Version Number: 6.80 SR8 Build 2623 (156243)

Operator: : Mr.Channarong Khiao-Un
General System Suitability Test: Test passed

Comparison Formats:

All Parameters: | Significant Digits:
(Exeptions see below) (They must match exactly)

Time Related Frac. Coll, Parariieters: |Max. Devia mﬁ:
[The parameters are marked with )] _

Reviewer's Signature // Date Operator's Signatute # Date

Chromeieon {¢) DIONEX 2006 CM_0Q / General Information
v.6.80 SR8 Build 2623 (156243) Printed: 9/23/2024 9:43 AM




Seq: CHANFOCUSJEAB_Joca\TET\2nd Con 20-Sep-24\CM_0Q 9-20-2024\CM_OQ
Page 1 0of 3

Smp: Parabenes Runtime: 9/20/2024 9:47:10 AM

DIONEX

Chromeleon Operational Qualification, Part 1
Verification of Selected Resuilts

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
v.6.80 SR8 Build 2623 (156243)

CM_0Q / Report Formula_Part_1
Printed: 9/23/2024 9:44 AM



Seq: CHANFOCUSJEAB_loca\TET\2nd Con 20-Sep-24\CM_OQ 9-20-2024\CM_0Q

Smp: Parabenes

Page 2 of 3
Runtime; 9/20/2024 9:47:10 AM

Chromeleon Operational Qualification, Part 1

Verification of Selected Results

Report Variable

Peak Name

Calibration Point X

Calibration Point Y

Amount [ng]

Resolution (EP)

Resolution (USP)

Peak Asymmetry
(EP/USP)

Peak Asymmetry
(AIA)

Chromeleon (c) DIONEX 2006
v.6.80 SR8 Build 2623 (156243)

Methylparabene
Ethylparabene
Propylparabene

Methylparabene
Ethylparabene
Propylparabene

Methylparabene
Ethylparabene
Propylparabene

Methylparabene
Ethylparabene

Methylparabene
Ethylparabene

Methylparabene
Ethylparabene
Propylparabene

Methylparabene
Ethylparabene
Propylparabene

ok
ok
ok

ok
ok
ok

ok
ok

ok
ok

ok
ok
ok

ok
ok
ok

CM_0Q / Report Formula_Part_1
Printed: 5/23/2024 9:44 AM



Seq: CHANFOCUSJEAB_locaNTET\2nd Con 20-Sep-24\CM_0Q 9-20-2024\CV_0Q
Page 30f3
Smp: Parabenes Runtime: 9/20/2024 9:47:10 AM

DIONEX

Chromeleon Operational Qualification, Part 1
Verification of Selected Resulis

Report Variable Peak Name Status
Theoretical Plates Methylparahene ok
{EP) Ethylparabene ok
Propyiparabene ok
Theovetical Plates Methylparabene ok
(USP) Ethylparabene ok
Propylparabene ok
Theoretical Plates Methylparabene ok
(JP) Ethylparabene ok
Propylparabene ok

Test Result: Passed
e

e .

39 oAl waw S

ARCHEMICA T £ fhes, LT0

75/ Yoot 20pr 6 Lol p/éggy_\
Reviewer's Signature // Date Operator's Signature / Date
Chromeleon (c) DIONEX 2008 CM_OQ / Report Formuia_Part_1

v.6.80 SR8 Build 2623 (156243) Printed: 9/23/2024 9:44 AM




Seq: CHANFOCUSJEAB_loca\TET\2nd Con 20-Sep-24\CM_0Q 9-20-2024\CM_0Q

Page 1 of 7
Smp: Parabenes Runtime; 9/20/2024 9:47:10 AM-
Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results
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 o
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
Chromeleon (c) DIONEX 2006 CM_0OQ/ Report CM_Part_2

v.6.80 SR8 Build 2623 (156243) Printed: 9/23/2024 10:02 AM




Seq: CHANFOCUSJEAB_loca\TET2nd Con 20-Sep-24\CM_0Q 9-20-2024\CM_0OQ

Smp: Parabenes

Page 2 of 7

Runtime: 9/20/2024 9:47:10 AM

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category

Peak Results

Chromeleon (c) DIONEX 2006
v.6.80 SR8 Build 2623 (156243)

|Report Variable Peak Name Status
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 Ethyiparabene 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 g
Peak Width (5%) Propylparabene ok
Peak Width (10%) Methylparabene ok
Peak Width (10%) Ethylparabene ok
Peak Width (10%) Propylparabene ok

CM_0OQ / Report CM_Part_2
Printed: 9/23/2024 10:02 AM



Seq: CHANFOCUSJEAB_local\TET\2nd Con 20-Sep-24\CM_0Q 9-20-2024\CM_0OQ

Smp: Parabenes

DIONEX

Page 3 of 7

Runtime: 8/20/2024 9:47:10 AM

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Catego
Peak Results

Chromeleon (c) DIONEX 2006
v.6.80 SR8 Build 2623 (156243)

Repoit Variable

Peak Width (50%)
Peak Width (50%)
Peak Width (50%)
Left Width (0%)

Left Width (0%)

Left Width (0%)
Right Width (0%)
Right Width (0%)
Right Width (0%)
Peak Start

Peak Start

Peak Start

Peak Stop

Peak Stop

Peak Stop

Peak Start Value
Peak Start Value
Peak Start Value
Peak Stop Value
Peak Stop Value
Peak Stop Value
BL-Value Peak Start
BL-Value Peak Start
BL-Value Peak Start
BL-Value Peak Stop
BL-Value Peak Stop
BL-Value Peak Stop
Type

Type

Type
Resolution(EP)
Resolution(EP)
Resolution(USP)
Resolution{USP)
Asymmetry(EP)
Asymmetry(EP)

Asymmetry(EP)

Peak Name Status
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabgne ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methyiparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok
Methylparabene ok
Ethylparabene ok
Methylparabene ok
Ethylparabene ok
Methylparabene ok
Ethylparabene ok
Propylparabene ok

CM_0OQ /Report CM_Part_2
Printed: 9/23/2024 10:02 AM



Seq: CHANFOCUSJEAB_local\TET\2nd Con 20-Sep-24\CM_0Q 9-20-2024\CM_0OQ

Smp: Parabenes

IDIONEX

Page 4 of 7

Runtime: 9/20/2024 9:47:10 AM

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category

Peak Results

Peak Calibration

Chromeleon (c) DIONEX 2006
v.6.80 SR8 Build 2623 (156243)

Report Variable Peak Name Status
Asymmetry(AlA) Methylparabene ok
Asymmetry(AIA) 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
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

CM_0OQ / Report CM_Part_2
Printed: 9/23/2024 10:02 AM



Seq: CHANFOCUSJEAB_loca\TET\2nd Con 20-Sep-24\CM_0OQ 9-20-2024\CM_0Q
Page 5 of 7

Smp: Parabenes Runtime: 9/20/2024 9:47:10 AM

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 Methylparahene 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
v.6.80 SR8 Build 2623 (156243)

CM_OQ / Report CM_Part_2
Printed: 9/23/2024 10:02 AM




Seq: CHANFOCUSJEAB_local\TET\2nd Con 20-Sep-24\CM_0Q 9-20-2024\CM_0Q

Smp: Parahenes

Page 6 of 7

Runtime: 8/20/2024 9:47:10 AM

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category
Peak Calibration

Peak Table

Chromeleon (c) DIONEX 2006
v.6.80 SR8 Build 2623 (1566243)

Report Variable Peak Name  Status
Residual for Cal.Point X Methylparabene ok
Residuali 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 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

CM_OQ / Report CM_Part_2
Printed: 9/23/2024 10:02 AM



Seq: CHANFOCUSJEAB_Joca\TET\2nd Con 20-Sep-24\CM_0Q 9-20-2024\CiM_0Q

Smp; Parabenes

DIONEX

Page 7 of 7

Runtime: 9/20/2024 9:47:10 AM

Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Resulis

garg_‘abie Cateqory
Peak Purity

Re 201t Variabie

Peak Name

PPI
PPl
PP!
RSD PP

|RSD PPI
RSD PP

ch

Test Resuit:

Passed

‘Reviewer's Signature // Date

Chromelgon (c) DIONEX 2008.
v.6.80 SR8 Build 2623 (156243)

| Methylparabene

Ethylparabene
Propylparabene
Methylparabene
Ethylparabene

Propylparabene
Methylparabene
Ethylparabene

ok
ok

ok

ok

1ok
0k
ok
ok

ok

ok
ok
ok
ok
ok
ok

CM_0OQ / Report CM_Part_2
Printed: 9/23/2024 10:02 AM




Smp: Parabenes

Seq: CHANFOCUSJEAB_local\TET\2nd Con 20-Sep-24\CM_0Q 9-20-2024\CM_0Q

DIONEX

Page 1 of 2

Runtime: 9/20/2024 9:47:10 AM

Chromeleon Operational Qualification, Part 3

Post-Acquisition Steps: Comparison with Expected Results

Chromeleon (c) DIONEX 2006
v.6.80 SR8 Build 2623 (166243)

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 Propyiparabene ok

Smooth Data:

Uv_VIS_1_MA_005_001 Noise (1.9-2.4 min) ok

uUv_Vis_1_OL_051_001 Noise (1.9-2.4 min) ok

EXT290NM_SG_005_010 Noise (1.9-2.4 min) ok

CM_0Q / Report_CM_Part_3
Printed: 9/23/2024 9:45 AM



Seq: CHANFOCUSJEAB_joca\TET\2nd Con 20-Sep-24CM_0OQ 9-20-2024\CM_0Q
Page 20f2
8mp; Parabenes Runtime; 9/20/2024 9:47:10 AM

DIONEX

Chromeleon Operational Qualification, Part 3
Post-Acquisition Steps: Comparison with Expected Results

Channef 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 jArea 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

Reviewsr's Sighature // Date

Ghromeleon (c) DIONEX 2006 CM_OQ/ Repori_CM_Part 3
v.6.80 SR8 Build 2623 (156243) Printed: 9/23/2024 §:45 AM




Seq: CHANFOCUSJEAB_localiTET\2nd Con 20-Sep-24\CM_0Q 9-20-2024\CM_0Q

Smp: Parabenes

DIONEX

Page 1 of 1
Runtime: 9/20/2024 9:47:10 AM

Chromeleon Operational Qualification, Part 4
System Suifability Test: Comparison with Expected Results

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

Test Result:

v | Report Variable

LOFF
Area
External
Total
ON

Status

Test No.

Test Name

Sample Condition
Sample Condition Result
Test Condition

Peak Condition
Aggregate Condition
Compare Operator
Compare Value

Result of Compare Value
Channel

Aggregated Samples

List of Agar. Smp.

Result List for Agar. Smp.
Resuit of Test Condition or Aggregate
N.A.

Test Resuit

Fail-Action

Passed

BB &
e v

o

ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok

.
Ltk ayy

Lotpor 2o borg

Reviewer's Signature // Date

Chromeleon (¢) DIONEX 2006
v.6.80 SR8 Build 2623 (156243)

Operator's

Signature // Date

CM_OQ / Report CM_Part 4
Printed: 9/23/2024 9:45 AM




Seq: CHANFOCUSJEAB_locakTET\2nd Con 20-Sep-24\CM_OQ 9-20-2024\CM_0Q

Smp: Parabenes

DIONEX

Page 1 of 1
Runtime: 9/20/2024 9:47:10 AM

Chromeleon Operational Qualification, Part 5
Fraction Collection: Comparison with Expected Results

Calibration Type:
Integration Type:

Standard Methad;
Calibration Mode:

Auto Regalibrate:

Tube Report

Test Result:

Varjable Cateqory.
Fraction Report

_Report Variable

LOff
Area
External
Total
ON

F A
Fract. Starttime *)
Fract. Endtime *)
No. of Tubes
Position

Peak Name

No. of Peaks

Reviewsr's Sighature // Date

‘Chremetleon (¢) DIONEX 2006
v.B.80 SR8 Build 2623 (156243)
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PQ

Performance Qualification



Sequence: PQ_IC_WARM_UP Page 10of2
Sample: Water_WU Date: 9/23/2024

=1DIONE)

Performance Qualification Rev. 6.10

o Instruments

v , . ' I Moduleware
Instrument Name Model $u;;pﬂer Serial Numbetfy .. oo

Pump 1CS-1100 | Dionex 10010987 | 1.1.0
Detector 1CS-1100 Dionex 10010987 | 1.1.0
Autosampler | EAS-DV . Dionex _ 1001-@91 2 1150

Efueni éen‘érétqr »E'GZID with n.a. Qiohex o 10010987 1.1.0

{Chromeléon 6.80.SR8 Build 2623 (156243)  |Dionex 62483 {na.

¢ Accessories

| Lot/ Serlal | Exp.Date |

in.a.

.8, o
._iDeca2024-, ]

2ofsep/oossp

Customer Signature Date Executor S;gnature Date

Chromeleon {(¢) DIONEX 2011 OQ_PQ_Integrated_Validation f Specification
v.6.80 SR8 Build 2623 (15624 Printed: 972312024 9:48 AM




Sequence: PQ_IC_WARM_UP
Sample: Water WU

Page 2 of 2
Date: 9/23/2024

Customer Signature

Chromeieon {c) DIONEX 2011
v.6.80 SR8 Build 2623 {15624

Date

° Limits
Test Customized Limits | Dionex Recommended Limits

1CS-1100 Conductivity Noise (nS) <= 20 <=2.0

1CS-1100 Conductivity Drift (nS/hr} <= 20 <= 20

fnjector Precision (Area %RSD) <=1.0 <= 10

injector Carryover (Area %) <= (.1 <= 0.1

1C8-1100 Detector Linearity (Corr.) >= .999 >=(.899

{CS-1100 Detector Linearity (%R3D) <= 5.0 <= 5.0

{C8-1100 Pump Flow Rate Accuracy (mL/min) <= 0,05 <= (.05

ICS-1100 Pump Flow Rate Precision (%RS8D) <= 2.0 <=2.0

o Additional Information

Customer/Company: Khun.Ketsarin/Thai Environmental Technic Co, Ltd Date:|20-Sep-2024

g;:ggfoﬁgg mpany: Mr. Channarong / Archemica Period between Qualifications:| 8 months
Next Qualification:| Mar-2025

Lgnas
LAB COLLYE,
/éf{,g Gl Bl 5?&‘»?’7/2925@
Executor Signature Date

0Q_PQ_Integrated_Validation / Specification
Printed: 9/23/2024 9:48 AM




Sequence: PQ_IC_NOISE_DRIFT
Sample: Water_ND

Page 10f3
Date: 9/23/2024

=1DIONEX

Performance Qualification Rev. 6.10

Detector Noise and Drift:

s Instrumenis

Instrument Name Model

Moduleware

Supplir | Serial Number| o

Pump : 11Cs-1100

Dionex 10010987 1.1.0

Detector 1CS-1100

Dionex 10010987 1.1.0

Autosampler AS-DV

Diohex | 10010812 |1.5.0

Eluent Generator EG40 with n.a.

Dionex 10070887 | 1.1.0

* A¢cessories

Name ' | Description

Lot/ Serial

Backpressure Tubing. 0m1{51n2!f§ (0.0057) ID PEEK, 13

n.a.

« Additional Information

Gustomer/Cormpany: KhuriKetsarin/Thai Envirorimental Technic Co,Ltd : Dafe:| 20-Sep-2024

M. Channgrpnfg._l‘);rch' lica |

Mar ‘325 '

Custemer Signhature Date

Chromeleon {c) DIONEX 2011
v.6.80 SR8 Build 2623 {15624

St arsieliin uay Sl
BECHEMICA LAB CO.LID.

/éﬂfz? b fOONE iﬁf?{;/{?ag‘;@

Executor Signature ‘Date

0Q_PQ_Integrated_Validation / Detecter Noise and Drift
Printed: 9/23/2024 9:50 AM




Sequence: PQ_IC_NOCISE_DRIFT

Sample: Water ND

e Data for detfector noise

Segment number Nofse, nS

1 0.37

2 0.28

3 0.32

4 0.31

5 0.28

6 0.31

7 0.27

8 0.30

9 0.31

10 0.29

11 0.29

12 0.33

13 0.30

14 0.80

15 0.33

16 1.20

17 0.89

18 0.89

19 1.06

20 0.79

Average, nS 0.5

Limit, nS 20

Result PASS
» Data for defector drift

20 Minute drift, nS Drift, nS/hr Limit, nS/hr Result
-4.8 13.8 20.0 PASS

Customer Signature

Chromeleon {c) DIONEX 2011
v.6.80 SR8 Build 2623 (15624

Date

Page20of 3
Date: 9/23/2024

xgzs; ’
&xgﬁmﬁ’“& asz% & if/*"‘
2 Gra~dvagovy: 20
Executor Signature Date

0Q_PQ_|ntegrated_Validation / Detector Noise and Drift
Printed: 9/23/2024 9:50 AM

J%@z R %:;




Sequence: PQ_IC_NOISE_DRIFT
Sample: Water_ND

o Chromatogram of Detector Noise and Drift

Page 3 of 3
Date: 972872024

PQ_IC_NOI

0.00100

us -

SE_DRIFT #1

Water, ND

-0.00400

-0.00800

0.

-0.00800-F—+— IR
0 25 5.0

_”4'0,;0

200

Customer Signature

Date

Chromeleon (¢} DIONEX 2011
v.8.80 SR8 Build 2623 (15624

£ 5 ﬁ ‘& i . 8
UTE Rk day T
SRENENBA LB 0L T

Exacutor Signature

Date

OQ_PQ_Integrated_Validation / Detector Noise and Drift

Printed: 9/23/2024 9:50 AM




Seguence: PQ_IC_AS-DV_INJ_PRECISION Page 1of 2
Sample: Inj Precision_10 Date: 9/23/2024

Performance Qualification Rev. 6.10

Injector Precision.

s [nstruments
Instrument Name Modef Suppiier Serial Number Moduleware
Version
Pump IC8-1100 Dionex 10010987 1.1, 0
Detector 1CS-1100 Dicnex 10010987 1.1.0
Autosampler AS-DV , Dionex 10010912 1.5, 0
Eluent Generator EGA40 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 231226
Eluent Water 8.
« Additional Information
Customer/Company: Khun.Ketsarin/Thai Environmental Technic Co,.Ltd Date:] 20-Sep-2024
Qualification | . e
Executor/Company: Mr. Channarong / Archemica Next Qualification: Mar-2025

s Test Results Summary

Test Result
Injector Precision {Area
%RSD) PASS

| e Gomr 53,8045 2%5‘5%&2;&
Customer Sighature Date Executor Signature Date
Chromefeon (o) DIONEX 2011 0Q_PQ_Integrated_Validation / Injector Precision

v.6.80 SR8 Build 2623 (15624 Printed: 6/23/2024 9:50 AM




Sequence: PQ_IC_AS-DV_INJ_PRECISION

Sample: Inj Precision_10

» Data for Injector Precision test

Name Area

uS*min

Nitrate

ECD 1
Inj Precision_1 3.284
Inj Precision_2 3.288
Inj Pre_cisionﬂs 3.302
Inj Precision_4 3.300
Inj Precision_5 3.299
Inj Precision_8 3290
Inj Precision_7 3.298
Inj Precision_8 3.204

Inj Precision_9

Inj Precision_10

Average:

Std. Dev:

% RSD:

Limit (%)

Result: _

Customer Signature

Chromeéleon (c) DIONEX 2011
v.6,80 SR8 Build 2623 (15624

Date

Page 2 of 2
Date: 9/23/2024

%%ﬁ%&‘*zé 1Az
Wi aiiait uay die
ARCHEMICA LaB Co, i 1o,

Executor Sighaiture Date

0Q_PQ_Infegrated_Validation / Injector Precisian
Printed: 9/23/2024 9:50 AM




Sequence: PQ_IC_AS-DV_INJ_CARRYOVER

Sample: Carryover

DIONEX

Page 1 0of 2
Date: 9/23/2024

Performance Qualification Rev. 6.10

Injector Carryover:

e Instrumernts

. . Moduleware
J

Instrument Name Model Supplier Seriat Number, Version
Pump iCS-1100 Dionex 10010987 1.1.0
Detector {CS-1100 Dionex 10010987 1.1.0
Autosampler AS-DV Dionex 110010912 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
* Accessories
Naime Deseription Lot/ Serial

. 0.13 mm {0.005") 1D PEEK, 13
Backpressure Tubing m (512%) n.a.
Sampie 6 Nitrate, 1000 ppm 231226
Blank Water n.a.
Eluent Water n.a.
- Additional Information
Customer/Company: Khun.Ketsarin/Thai Environmental Technic Co,.Ltd Date:| 20-Sep-2024
Qualification N ; e
Executor/Company: Me, Channarony / Archemica Next Qualification: Mar-2025

o Test Resufts Summary

Test Resuit
injector Carryover (Area PASS
%)

Customer Signature Date

Chromeleon {¢) DIONEX 2011
v.5.80 SR8 Build 2623 (15624

Yy 2qé§“é»z§$2;;s

Executor Signafure Date

0Q_PQ_Integrated_Validation / Injector Catryover
Printed: 9/23/2024 9:51 AM




Sequence: PQ_IC_AS-DV_INJ_CARRYOVER

Sample: Carryover

o Chromatogram for Carryover test

Page 2 of 2
Date: 8/23/2024

5.80

PQ_IC AS DV _INJ GARRYO\/ER #2

Carryover

ECD 1

o Data for Carryover z‘est

Area

Name Ret.Time (a’etected)
niin uS*min
Nitrate Nitrate
ECD_1 ECD.1
High Level 0.27 48.558
Carryover 0.28 0.035
Water 027
CarryoVer {7 % )
leit ( % }
Result,-
Customer Signature Date

Chromeleon (c) DIONEX 2011
v.6.80 SR8 Build 2623 (15624

ﬁiﬁﬁ’%&%’ "&
SBita gehalii @mﬁ f9fte
ARCHEMICA LAB COLLTE,

f @arrpznd ng%@gﬁ

Executor Signature Date

0Q_PQ_Integrated_Validation / Injector Carryover
Printed: 9/23/2024 9:51 AM




Sequence: PQ_IC_AS-DV_LINEARITY

Sample; Detector linearity_5

=1 DIONEX

Performance Qualification Rev. 6.10

Detector Linearity:

Page 1of2
Date: 9/23/2024

s [nstruments:

, , . B} . | Moduleware
Instrument Name Model Supplier Serial Number Version
Pump {C8-1100 Dicnex 10010987 1.1.0
Detector 1CS-1100 Dionex 10010887 1.1.0
Autosampler AS-DV Dionex 10010912 1.56.0
Eluent Generator EG40 with n.a. Dionex 10010887 1.1.0
° Accessories
Name Description Lot/ Serial
. 0.13 mm (0.0058") ID PEEK, 13
Backpressure Tubing m (512 na.
Sample 1 Nitrate, 5 ppm 231228
Sample 2 Nitrate, 10 ppm 231226
Sample 3 Nitrate, 25 ppm 231226
Sample 4 Nitrate, 50 ppm 231226
Sample & Nitrate, 100 ppm 231226
Eluent Water n.a.
» Additional Informaition
Customer/Company. Khun.Ketsarin/Thai Environmental Technic Co,.Ltd Date:] 20-Sep-2024
Qualification . P :
Executor/Company: iy, Channarong / Archemica Next QGualification: Mar-2025

o Test Results Summary

{%RSD)

Test Result
1CS-1100 Detector Linearity PASS
{Corr.)

1CS-1100 Detector Linearity PASS

Customer Signature

Chromeleon (c¢) DIONEX 2011
v.6.80 SR8 Build 2623 (15624

Date

Execttor Sighature

Date

OQ_PQ_Integrated_Validation / Detector Linearity
Printed: 9/23/2024 9:52 AM




Sequence: PQ_IC_AS-DV_LINEARITY Page 2 of 2
Sample: Detector linearity & Date: 9/23/2024

» Data for Detector Linearity

Name Amount Height
ppm us

Nitrate Nitrate

. ECD_1 ECD_1

Detector linearity_1 ' 5.000 B8.557

Detector linearity_2 . 10.000 11.078

Detector linearity_3 25.000 25,002

Detector linearity_4 50.000 49.317

Detector linearity_5 100.000 97.513
* Linearity Plot

q10-Nitrate External , ECD, 1
{Height [uS]

N 2 ¥ ¥ 3 l RN 9 ¥ “,5"1 T 7 ¥ ’ T T T ¥ g ¥ € ¥ 3 i K} ¥ T E f‘ LA T ¥ 13 ] ! E3 T ¥ T 3 ,‘ ¥ ¥ ¥ ' T ¥ .
6 1% 2% .8 .80 88 7% 8 100 .. Jzo

uSW aiiallih uau S
ARCHESICA LAB CO.,LTD,

" Customier Signature Date Exkecutor Signature Date
Chromeleon (¢) DIONEX 2011 0Q_PQ_Integrated._Validation / Detector Linearity

v.B.80 SR8 Build 2623 (15624 Printed: 9/23/2024 9:52 AM




Sequence: PQ_JC_FLOW_RATE
Sample: Water_FR

DIONEX

Performance Qualification Rev. 6.10

Pump Flow Rate Accuracy and Precision Test:

Page 1 of 2
Date: 9/23/2024

* Instrumentis

, . Serial Moduleware
Instrument Name Model Supplier Number Version
Pump ICS-1100 Dionex 10010987 1.1.0
Detector 1CS-1100 Dionex 10010987 1.1.0
Autosampler AS-DV Dionex 10010812 1.5.0
Eluent Generator EG40 with n.a. Dionex 10010987 1.1.0
o Accessories
Name Description Lot/ Serial
Backpressure Tubing 0.18 mm (0.005" ID PEEK, 13 m (512") n.a.
Eluent Water n.a.
Balance Mettler Toledo |XP 205 1129273885
s Additional Information
Customer/Company: Khun.Ketsarin/Thai Environmental Technic Go,.Ltd Date:}  20-Sep-2024
Qualification . e ,
Executor/Company: Mr. Channarong / Archemica Next Qualificatiort Mar-2025

o Test Results Summary

Pracision (%RSD)

Test Result
{CS-1160 Pump Flow Rate :

Acouracy (mbL/min) PASS
10S-1100 Pump Flow Rate PASS

Customer Signature

Chromeleon (c) DIONEX 2011
v.5.80 SRS Bulld 2623 (15624

Date

ARCHERIGA LAR

/Z RapreRt 2%?%} /§O 20

Executor Signature

Date

0Q_PQ_Integrated_Validation / Pump Flow Rate

Printed: 9/23/2024 9:52 AM




Sequence: PQ_IC_FLOW_RATE

Page 2 of 2

Sample: Water_FR Date: 9/23/2024
* Data for Pump Flow Rate Accuracy and Precision Test
Ambient Temperature (°C) 24
Calculated Eluent | Deviation
Segment Measured Eluent Weight (g) Flow Rate from 1.00 | Limit (mL/min)| Resuit
(mL/min) mi/min
0 34,480 . . . -
1 39.296 0.964 0.036 0.05 PASS
2 44,088 oygsé 0‘039 0.05 PASS
3 48.906 0.966 0,034 005 | PASS
’ - “osee oo | oos | pass
5 58.533 0.967 0,038 005 | PASS
|average 0964 | Overall | PASS
Standard Deviation 0003 |
lorso o3
\Lomit %) 20
ARCHRMICA AR
w58 oraailh ey $0f
ARCHEMICA LAB GO
JE (ppmicgons Z@@@/ézgﬂ
Customer Signature Date Executor Signature Date

Chromeleon (c) DIONEX 2011
v.8.80 SR8 Build 2623 (15624

OQ_PQ_integrated Validation / Pump Flow Rate
Printed: 9/23/2024 9:52 AM




Certificate

Certificate of Standards and
instruments for Qualification



Better Separations Through

E‘ﬁ@gg@ @? ﬁ%éyﬁ IS Better Chemistry

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

Product Number 060254
Certificate of Analysis

Lot Number 231226

Expiration of Certification
‘December 2024

01. ”1011 of high-punty sait in >18 2
ic cot ‘_"ts., The bottle Iabel states

‘ system was
fReference

Dionex Nitrate Standard

Vial # Concentration
| gy y
1 508 £0.03 N hty
z 1003 014  F / «
3 2516 % 0.65 gﬁ/f‘@f 4
4 5043  +0.09 '
6 1014 £17

The preparation and analyssg of the Dionex Nitiaté S’candard wag pe

by Thermo Seientific Cotporation Consumables |
California.

Document No. 078650<01 20:De6:2011

thermoscientific.com/dionex

© 2018 Thivtriio Fistier Sclefific lae, 41 fights seserved: Al traderniarks ate the  piopary of
Thermg Fisticr Soleatillc and ifs s subsivlaries, Spactticalions, terims:and priclsn dre subjost
10 ¢iunge, Notall produicis are aveliable in all counlies. Pliase &setiyour focal salos
representative for detalls:

s scientic
5,
- Atson’gﬁ lo, Gl USA 15
ECT

AX21149-EN 021858 031318410




. eousios BujAIes UJ Jopes] PUOM By |

1OUSIZ OUISL L1 Y

WwooaysyouLIs Y@ Bulurey-oun e e,
dnougy uonesysn pue -
‘Buuoyusyy ‘Buiuiel | ‘weisAg L202Z/61/AON
wewsbeueiy Bupea| - 941 »
g oy sieeh ¢ Jol PliieA
:Aq penoidde ,

puR AfJesiuonosio ponges)

ururei] 991A39S uonedIrend) ouradg-01 DY (I 9
pae|dog Ajjnjsseaons sey

u-oeIyy sucIeuuLRy)

jeu] ssuieo siy L

uonerduwon) J0 91eoynIa)




\\\\HPJ/,,/

. = Accredited calibration laboratory
JIRANATEE ASSOCIATES COLTD. ISO/IEC 17025:2017

NSC-TISI-TIS 17025 = y
iranate , CALIBRATION 0367 NSC - TISI - TIS 17025
iranatee Associates Co.,Ltd
63/14-15, 67/35-36 CALIBRATION 0367
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Flow measurement laboratory
Bangkok 10600 {Thailand) Calibration services department.

Tel: +6608680812

Mobile: +66863999453

E-mazil: jnac-calibration@jiranatee.com
Web site: www. jiranstee.com

CERTIFICATE OF CALIBRATION

Certificate No. : COF-008-66 Page 1 of 2 Pages
MEASUREMENT ITEM : Top Load Orifice Calibration procedure:

MANUFACTURER - TISCH The Orifice gas flow device was ca!;brated against
MODEL/TYPE - TE-5025A Standard Rotary Displacerignt Meter {Roots

Meter) Model GéS/IMC/WZ dp The WI—CL-OO4

SERIAL NUMBER 10068
{D NUMBER .. was used as o callbmtlon guldehne .
CONDITION AS-RECEIVED : Used item
. X P Traceubility.
CUSTOMER : Thai Environmental Technic Limited.
k This certificate provides a tra ceablhty of The
1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung, measurement ta recognized the national
Bangkok 10240 standards; and to reahzat/on of the international
system af units {SI) through the VSL (National

RECEIVED DATE : 08 Aug 2023 : Metro/agy [nstftute of Netherlands) via Certificate
MEASUREMENT DATE 117 Aug 2023 : ’number 62211901
ISSUE DATE 117 Aug 2023

Uncertczmty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to o coverage probability

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

Temperature :23.023.0 °C f approximately 95%. Th dard .
Relative Humidity .55.0415.0 %RH of approxima ey‘ - e standar uncertarmy
At heric p 1010410 hp ; o has been determined in accordance with the GUM
mospheric Fressure : = 2 E S ‘Evaluation of measurement
data - Guide to the expression of uncertainty in
measurement’
CALIBRATION CONDITION:
Preconditioning : 24 hours at ambient conditions..

Measurement Condition : The average values durmg measurement are 23 8°Cand 54.3 %RH.

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

TABULATION OF RESULTS: 5
The table on next page give the measured values.

/

/1‘

e

! )
L@ \ /
Calibrated by: 1 . g A /
lZ’Mr ‘S'tirV ¢ﬁ:hacha[ad NA« ApProved SIENATOMY! . T e reenr e caesere st crese e oo res e
[Z Miss Jittraporn Lertsomphol -~ . Mr. Parinya Booncharoen
; |

i JIRANATEE ASSOCIATES CO.,LTD. Calibration Department Manager

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



C

HRANATEE ASSOCIATES CO.LLTD.

Continuation of Certificate of Calibration Number COF-008-66 Page 2 of 2 Pages

MEASUREMENT RESULTS:

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

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice E . Standard Flow [Q,]
Plate [Pa] [Tal [Tm] ¥ G :
m’/min mmHg °c °c mmHg inH,0 0 /min

1 0.700 754,191 23.89 23.40 50.276 1.674 0.651
2 1.005 754,148 23.80 23.70 54.969 3.385 0.929
3 1,118 754.084 23.88 23.81 37.664 1058
4 1.175 754.076 23.87 23.79 27.625 1.127
5 1.420 754.047 23.89 23.81 27.348 1.363

Slope {m): 1.99045

Intercept (A): -0.00739

Carrelation coefficient (r): 0.99979

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

Tahle 2: The results of @ actual calibration data

' Flow rate Pressure Temperature - T kmééra’gqfe\ Ap_meter Ap_ Orifice Standard Flow [Q,]
Plate [pa] fral [Tm] ¥
m*/min mmHg °c; .t mmHg inH,0 o frmin

1 0.700 754,191 2389 5 23.40 £0.276 1.674 0.812 0.654
2 1.005 754148 2380 | 2370 54.969 3.395 1156 0.932
3 1118 754084 | 2388 23.81 37.664 4.407 1318 1.062
a4 1.175 754.076 23,87 23.79 27.625 5.018 1.406 1.132
5 1.420 754,047 23.81 27.348 7.362 1.703 1.368

Siope (m): 1.24671
Intercept (b):
Correlation coefficient (r):

Uncertainty (& = 2):

**+End of Certificate of Calibration***

)
NAC

HRANATEE ASSOCIATES CO.,LTD.

S




Thai Environmental Technic Limited
YSHN Mmalagaadsulng ana

High Volume TSP&PM-10 Calibration Report

Location :Thai Environmental Technic

ITEM: TSP

Barometric Pressure (mmHg) : 760.00

Temperature (°C) :.2:5 ---------------
Average Press. (mm Hg) :

Serial No: (No.13 )

Site ID : Bangkok

Date: 2-Jul-24

Calibrate By : Pipat

Site Conditions

Calibration Orifice

Corrected Pressure (mmHg) : 760.0

Temperature (deg K) : 298.0

Corrected Average (mm Hg) : -

Average Temp: (DegK) : -

Make : Tisch

Qstd Slope : 1.99045

Model : TE-5025A Qstd Intercept : -0.00789
Serial#f: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # (in H,O) (m3/min) (CFV1) (corrected) Linear Regression
1 12.80 1.801 60.0 57.00 Slope: 28.6103
2 10.00 1.583 '54.0 52.00 Intercept: 6.6833
3 7.40 1.371 50.0 48.00 Corr. Coeff: 0.9889
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b]
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta}]

Qstd = standard flow rate

IC = corrected chart response
| = actual chart response

m = calibrator Qstd slope

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

For subsequent calculation of sampler flow:
1/m{(1)[Sqrt(298/Tav)(Pav/760)]-b)

Calculations

m = sampler slope

b =sampler intercept

I =chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By —_—
i !
Approve By ﬂ?@ wiia/ ¢ 7

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



Thai Environmental Technic Limited
USUN madadunadsylng a0

Location : Thai Environmentsal Technic

High Volume TSP&PM-10 Calibration Report

Site ID : Bangkok

Date: 2-Jul-24

ITEM: TSP SerialNo: (No.37 ) Calibrate By : Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mmHg) : 760.0
Temperature (°C) : 25.0 Temperature (degK) : 258.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
AverageTemp(°C) :30.5 Average Temp: (Deg K) : -
Calibration Orifice
Make : Tisch Qstd Slope : 1.99045
Model : TE-50252 Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) {CFM) (corrected) Linear Regression
1 12,20 1.759 60.0 57.00 Slope: 30.3894
2 9.40 1.544 54.0 52.00 Intercept: 4.9419
3 7.20 1.352 50.0 48.00 Corr. Coeff: 0.9903
4 5.00 1.127 40.0 40.00
s 3.00 0.874 30.0 30.00 # of Ohservations: 5
Calculations
Qstd = 1/m[Sqrt(H20{Pa/Pstd)(Tstd/Ta))-b] m = sampler slope

IC =l[Sgrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate
IC = corrected chart response
| = actual chart response

m = calibrator Qstd slope
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
For subsequent calculation of sampler flow:

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

b =samplerintercept

| =chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By : = e\

Approve By

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

@mmmﬂ /M)

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



Certificate Of Analysis
Special Gases Mixture

Customer Details
Name:

Thai Environmental Technic Limited

Address:

1/6 Soi Ramkhamhaeng 45, Sapansoong,

Khet Saphan Sung, Bangkok 10240

Customer Tag N

Certificate Details

Number: 1734/23 Date of Issue: 5-Jul-2023
Material Details
production Order: 90178560 Material Code: 640300-5K-44
Gas content: 5.520 m* Filling pressure: 145.0. bar
Cyhinder Owner: LINDE Cylinder Material: Spectra seal
Laboratory Report ' TR
Analytical Result
Component Norminal Analysis Result’ “Uncertainty?
Concentration ¥ D ‘y’
Nitric Oxide 40.0 ppm 40.5ppm = 1%relativ
Other NOx impurity lessthan2.0ppm
in Nitrogen : o s
Reference Standard
Nitric Oxide
In Nitrogen
instrument,/Make /Model

FTIR Spectrometers Nicolet iS50

Recommend usage condition )
rinimum utilization: 5% of actual
Storage condition: Keep inwell

6.5 ALY .
Insas (66) 2338-6333
24180

Tnsaris (66) 38.570-32
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Thai Environmental Technic Limited

VSHN mAuadIuIaasy g 9106

NOx Analyzer Calibration Report

Calibrate Date :4-2pr-25 Temperature (°C ) : 25°C
Analyzer Type :NOx Barometer (mmHg) : 759.6
Brand : Teledyne Humidity (50£15 %) 61.0%RH
Model .200 E Dilutor . BPT M700 S/N 625
Serial Number 481 (No.37) Zero Air - API M701 S/N 1926
Range : 500 ppb Standard gas : £00917 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) o
Supply Gas Ref Value(ppb) Nox NO NO, Nox No NO, % diff of Span
Zero 0.0 1.1 0.6 0.5 0.0 0.0 0.0
Span 400.0 405.7 | 402.2 3.5 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) y p-(ppb) ‘ Outpl‘lt Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.2 0.1 0.18 0.000 0.05
100.0 100.6 | 100.3 0.3 0.30 0.003 0.30
200.0 200.8 | 200.5 0.3 0.50 0.003 0.25
400.0 400.3 | 399.7 0.6 ~0.30 -0.001 0.08
Average Diff (%) 0.17
Multi Point Calibration
450.0 -
400.0 y=0‘9?§8=x1+ 0.388
= 350.0
2 e
2 300.0
=3 : /
2 2500 -~
a : __~
% 200.0 - R
£ 150.0
c ._/
< 100.0 /
50.0 s
00 =@ ; : T : .
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
4 1,
Calibrate by: W d;ry—’v Approved by : } | / M
4

udluasad - 00 LU UHeTN | QF-QP16-06

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 e admin@tet1995.com e www.tet1995.com



Thai Envnronmental Technic Limited
UIVN aWﬂuﬂa@znmaamulﬂﬂ mﬂﬂ

NOx Analyzer Calibration Report

Calibrate Date :18-Apr-25 Temperature (°C) : 24°C
Analyzer Type :NOx ‘Barometer (mmHg) : 757 .6
Brand . API Humidity (5015 %) 53.5%RH
Model 200 EH Dilutor - API M700 S/N 625
Serial Number :236 (No.1) Zero Air : API M701 S/N 1926
Range : 500 ppb Standard gas :A00917 SK
Calibration of Span
Supply Gas | Ref Value(ppb) |— g:fore Oi,%)an' (ppi)oz = Ofﬂer Off]’gan'(pp b])\T g1 % it of Span
Zero 0.0 3.0 2.2 0.7 0.0 0.0 0.0
Span 400.0 416.0 | 414.7 1.3 400.0 400.0 0.0 0.0
Multi Point Calibration
Ref Value(ppb) Analyzer Disp.(ppb) : Outp\-lt Difference ‘
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.5 0.4 0.1 0.40 0.001 0.10
100.0 100.8 | 100.6 0.2 0.60 0.006 0.60
200.0 200.8 | 200.2 0.6 0.20 0.001 0.10
400.0 401.1 | 400.8 0.3 0.80 0.002 0.20
Average Diff (%) 0.25

Multi Point Calibration

y=1.0008x +0.36 _

RP=1

pd

e

e

-~

100.0

200.0

300.0

Ref Value(ppb)

400.0 500.0

Calibrate by: i 47%,—\4
74 U

Romay |
Approved by : KX TN M /)

uflupsed ;0o

Thai Environmental Technic Limited

PO S .
JUVIDUUA 02/09/15

wyRuuuvlesy : QF-QP16-06

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 o www.tet1995.com



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 19 November, 2024 Certification No. 416/24
Page : 1 of 2

Object : Wind speed and wind direction
Manufacturer : Davis Instruments Inc.
Type : Vantage VUE Model No. : #6251EU

ID No. : No.33
Serial No. : Display MT221012035 Transmitter MT231004044
Customer : Thai Environmental Technic Limited.

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.6 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.L.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATIO : Standard Ve!ocitwg@g\
Calibrated by : NG‘\U‘QRFL gg %
Mr. Watcharapol Subwat Mr. Pisood Promsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 416/24

19 November, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | Tm/Sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 2.0 0.02
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 15.1 -0.09
17.02 - - - 17.0 0.02
20.02 - - - 20.1 -0.08

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by : \\&J

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-046%

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 19 November, 2024 Certification No. 418/24

Page : 1 of 2 .
Object : Wind speed and wind direction
Manufacturer : Davis Instruments Inc.
Type : Vantage VUE Model No. : #6251EU

ID No. : No.35

Serial No. Display MT220822047 Transmitter MT231004046
Customer : Thai Environmental Technic Limited.

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

Calibration Condition : Temperature 25.1 °c Barometric Pressure 1010.0 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANXZA/N\ : Standard Velocity @; JSee
£

Calibrated by : NS\CNQTK Slgvg %

Mr. Watcharapol Subwat Mr. Pisood P omsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 418/24

19 November, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inchesH20 | m/sec m/sec m/sec
1.00 - - - 0.9 0.10
302 - - - 27 032
5.00 - - - 4.9 0.10
7.00 - - - 6.8 0.20
9.02 - - - 9.0 0.02
11.01 - - - 10.8 0.21
13.01 - - - 13.0 0.01
15.01 - - - 15.0 0.01
17.02 - - - 17.0 0.02
20.02 - - - 20.0 0.02 .
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by :
HW

Mr. Watcharapol Subwat

Mechanical Engineer




METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number : SPR24100208-5 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 . Sound Calibrator
:E Manufacturer . Scarlet Tech

= Model : ST-120

g Serial Number : ST120C0263E
g ID. Number © No.8

Environmental Conditions

. Ambient Temperature c23°CT 3°C Received Date : 11 Oct 2024
g Relative Humidity D 50% T15 % Calibration Date © 12 Oct 2024
%»3: Location of Calibration : In-Lab Recommend Due Date .12 Oct 2025
- Calibration Procedure . In-House Method Date of Issue ;13 0ct 2024

Method of Calibration

T~ 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

o: this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
fw consensus standards. The result reported herein apply only to the calibration of the item described above as
Zf;" received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

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

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

’; System (Thailand). »

Calibrated by : Mr.Nanthawat Wanasit Approved by //

Calipration Officer ( Mr.Pootthipong A.)

Authorized Signatory

SP-FM-04-15 rev.0



i

METROLOGY SYSTEM ( THAILARND ) CO.,LTD.

Calibration Report

= Certificate Number :  SPR24100208-5 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Measuring Receiver 8902A 2950A02471 E3U2401129 05 Sep 2025
AUDIO Analyzer 8903B 3011A09975 ELO2442/24 23 Jan 2025
Traceability

This certification is traceable to the International System of Unit maintained at :
NA - NA Caltechnologies Co., Ltd.

PCAL - Professional Calibration & Services Co.,Ltd

el | puepRgl

£6T (299)

Qace-

o
x

LALINEE MMM RLER ¢

ok

WOD WL OHERLEHIT

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR24100208-5 Page : 3 of 3

Function :  Sound Level Calibrator

UUC Setting Standard Reading Error Uncertainty
(+dB) (dB) (dB) (+dB)
i” 94 93.9 0.1 1.5
114 113.9 0.1 1.5

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



Thai Environmental Technic Limited
Y3uN madagunadsnlng o1na

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date : 31Jan 2025
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) © 7590 mmHg
Standard - IEC 60942 Temperature (23+3)°C 2500 °C
Accuracy :94.0 0.3 dB and 114.0x0.5 dB Relative Humidity(50£15%) . 50,0 %RH
Frequency :at [,0OOHz £1% Dued Date of Calibrate ¢ 28-Feb-2025
Calibrator Serial NO. : ST120C0263E
I Instrument Calibrated Reference Before Adjust \After Adjus{ Deviation Result
tem ) ) 9
Brand | Model | Serial NO.| Acoustic dB | a¥sfil | nSafi 2| a¥en 3| nde +dB +dB | Calibrate
94.0 94.1 941 | 941 | 94.1
46 ACO 6236 | 112029 94.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 1140
94.0 94.1 94.1 | 941 | 94.1
48 ACO 6236 | 152074 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 93.8 938 | 938 | 938
49 ACO 6236 | 152075 94.0 0.2 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 942 | 942 | 942 | o042
50 ACO 6236 | 152076 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 11441
94.0 94.1 94.1 | 941 | 94.1
51 ACO 6236 | 152077 94.0 0.1 PASS
114.0 114.0 | 1140 | 114.0 | 114.0
94.0 94.1 941 | 941 | 941
52 ACO 6226 150142 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.0 94.0 | 940 | 940
53 ACO 6226 | 160095 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 94.2 942 | 942 | 942
54 ACO 6226 | 160096 94.0 0.2 PASS
114.0 114.2 | 1142 | 1142 | 1142
94.0 94.1 941 | 941 | 941
55 ACO 6226 | 160097 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1144
" 94,0 93.9 939 | 939 | 939
56 ACO 6226 | 160098 94.0 0.1 PASS
114.0 113.9 | 1139 | 113.9 | 113.9

Calibration By : f‘/ ng/\% .
i

Approve by ﬁ%b{ﬁ{ f\/;}.

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

Thai Environmental Technic Limited
V3N madagaadanlng a1ne

Equipment Type : Sound Level Meter Calibration Date 31 Jan 2025
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (nmHg) : 7590 mmHg
Standard : IEC 60942 Temperature (23:3)°C 2500 °C
Accuracy :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(50£15 %) :  50.0 % RH
Frequency rat 1,000Hz +1% Dued Date of Calibrate 28-Feb-2025
Calibrator Serial NO. 1 ST120C0263E
Instrument Calibrated Reference Before Adjust After Adjusi Deviation Result
[tem 1 v = T A
Brand Model | Serial NO.| Acoustic dB asefil | aFsfi 2| AT 3| nde +dB +dB Calibrate
: 94.0 941 94.1 94.1 94.1
68 ACO 6236 2220386 94.0 0.1 PASS
114.0 114.1 114.1 1141 1141
94.0 94.0 94.0 94.0 94.0
69 ACO 6236 222037 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.2 94.2 94.2 94.2
70 ACO 6236 222038 94.0 0.2 PASS
114.0 114.2 1142 | 1142 | 114.2
94.0 93.9 93.9 93.9 93.9
71 ACO 6236 222039 94.0 0.1 PASS
114.0 113.9 113.9 | 113.8 | 113.9
94.0 94.0 94.0 94.0 94.0
72 ACO 6236 222040 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 94.0 94.0 94.0 94.0
74 ACO 6236 222245 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 941 94.1 94.1 94.1
75 ACO 6236 222246 94.0 0.1 PASS
114.0 1141 114.1 1141 114.1
94.0 94.0 94.0 94.0 94.0
76 ACO 6236 222247 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140

Thai Environmental Technic Limited

Calibration By

Approve by

i

e

o

Vord ¥

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

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




F'TE'r Thai Environmental Technic Limited

USEN matagunadeulng a1ne

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date : 1-May-2025
Calibrator : SCARLET ST-120 Barometric pressure (mmHg) : 7500 mmHg
Standard :TEC 60942:2017 CLASSI Temperature (23+3)°C . 2500 °C
Accuracy :94.0 £0.3 dB and 114.0£0.5 dB Relative Humidity(50+15 %) . 50.0 %RH
Frequency :at 1,000 Hz £1% Dued Date of Calibrate : 1-June-2025
Calibrator Serial NO. : ST120C0263E
| Instrument Calibrated Reference Before Adjust IAfter Adjust Deviation Result
Brand | Model |Serial NO.| Acoustic dB | a¥an1 |a¥afi 2| n¥an 3| mhe +dB +dB | Calibrate
94.0 94.1 941 | 941 | 941
21 ACO 6226 | 070049 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 938 | 938 | 938 | 93.8
23 RION NL-21 | 00487676 94.0 0.2 PASS
114.0 113.8 | 113.8 | 113.8 | 1138
94.0 ©94.1 941 | 941 | 941
25 ACO 6226 | 100098 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.1 94.1 | 941 | 941
26 ACO 6226 | 100099 94.0 0.1 PASS
114.0 114.0 | 1140 | 114.0 | 1140
94.0 942 | 942 | 942 | 942
28 ACO 6226 | 100101 94.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 942 | 942 | 942 | 942
29 ACO 6226 | 100102 94.0 0.2 PASS
114.0 1141 | 1144 | 1141 | 1141
94.0 939 | 939 | 939 | 939
30 ACO 6226 | 100106 94.0 0.1 PASS
114.0 1139 | 113.9 | 113.9 | 113.9
94.0 943 | 943 | 943 | 943
31 ACO 6226 | 110098 94.0 0.3 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 939 | 939 | 939 | 939
32 ACO 6226 | 110105 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 1138
94.0 94.1 94.1 | 941 | 941
34 ACO 6226 | 110099 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0

Calibration By : ggfﬁj/
Approve by : %@W%ﬁ{ M

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



@ TE-'— Thai Environmental Technic Limited
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 1-May-2025
Calibrator :SCARLET ST-120 Barometric pressure (mmHg) : 7590 mmHg
Standard :IEC 60942:2017 CLASS1 Temperature (233)°C : 2500 °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 : 1-June-2025
Calibrator Serial NO. : ST120C0263E
I Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
tem > ' Tz
Brand | Model | Serial NO.| Acoustic dB | a¥afl |a¥w 2| %N 3| maw +dB +dB | Calibrate
94.0 94.1 941 | 941 | 94.1
57 ACO 6226 | 160099 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.1 941 | 941 | 941
58 ACO 6226 | 160143 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.1 941 | 941 | 94.1
59 ACO | 6226 | 160203 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.2 942 | 942 | 94.2
60 ACO 6226 | 160204 94.0 0.2 PASS
114.0 114.1 | 1141 | 1144 | 1144
94.0 94.1 941 | 941 | 94.1
61 ACO 6226 | 160205 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 94.0 940 | 940 | 940
62 ACO 6226 | 160211 94.0 0.0 PASS
114.0 1140 | 114.0 | 1140 | 1140
94.0 94.0 940 | 94.0 | 940
63 ACO 6226 | 160212 94.0 0.0 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 94.0 94.0 | 94.0 | 940
64 ACO 6226 | 160213 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 93.9 939 | 939 | 939
66 ACO 6226 | 160215 94.0 0.1 PASS
114.0 1139 | 1139 | 113.9 | 1139
94.0 93.9 939 | 939 | 939
67 ACO 6226 | 160216 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
el
L /Ay
Calibration By : {'iz*; & -

Approve by = %ﬂﬁ?ﬁ’?&ﬁ’& 3(\]? .

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



m Thai Environmental Technic Limited

USHN matadunaasylng a1nn

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date : 1-May-2025
Calibrator : SCARLET ST-120 Barometric pressure (mmHg) : 7590 mmHg
Standard :IEC 60942:2017 CLASSI Temperature (23+3)°C . 2500 °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 : 1-June-2025
Calibrator Serial NO. : ST120C0263E
Instrument Calibrated Reference Before Adjust After Adjustf Deviation Result
Item v < o
Brand | Model |Serial NO.| Acoustic dB | a¥siil |aSen2|a3ani3| mae +dB +dB | Calibrate
94.0 94.0 94.0 94.0 94.0
68 ACO 6236 222036 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
69 ACO 6236 222037 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
70 ACO 6236 222038 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
71 ACO 6236 222039 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
72 ACO 6236 222040 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
74 ACO 6236 222245 g4.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
75 ACO 6236 222246 94.0 0.1 PASS
114.0 114.1 114.1 | 1141 | 1144
94.0 94.1 94.1 94.1 94.1
76 ACO 6236 222247 94.0 0.1 PASS
114.0 114.1 1141 | 1141 | 1141

|

o . / gggﬁ/(
Csalibration By {{\; § ‘
Approve by : %ﬁmi’iﬁi M‘*

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

Certificate Number . SPR25010247-2 Page: 1 of 3

Customer : Thai Environmental Technic Limited.

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

1 1SBUOP! T 00K 67/69

Y
A

a Equipment Name © Noise Dose Meter

:é Manufacturer © SOUNDTEK

o Model © ST-130

3 Serial Number : 170400177

oy

= ID. Number © No.22

o

fomets

B Environmental Conditions

= Ambient Temperature © 23°CT 3°C Received Date © 15 Jan 2025
"g}i Relative Humidity ©50% T15 % Calibration Date © 16 Jan 2025
S

[A]

o Location of Calibration o In-Lab Recommend Due Date © 16 Jan 2026
5\: Calibration Procedure . SP-CPE-04-01 Date of Issue © 17 Jan 2025

1

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.Qur decision rule is to contact the customer if the item pass and fail calibration when the results

rADOOaWIdS MMM 37/

include the uncertainties and the customer must determine if the results meets their needs.
The calibration certificate shall not be reproduced except in full, without written approval of SP Metrology

System (Thailand).

BAATER MMM L0

Calibrated by : Mr.Nanthawat Wanasit Appro

Calibration Officer ( Mr.Pootthipong A.)

5

Authorized Signatory

LIOD L eIEnEEIN

SP-FM-04-15 rev.0
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DIMENSIONAL MEASUREMENT

Calibration Report

Certificate Number : SPR25010247-2

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No. | Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167| 26 Jan 2025

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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CALIBRATION AND
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Result of Calibration

G

0D BLELREEITITATT

This Certificate is not certified for any commercial transaction.

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

:i; Certificate Number : SPR25010247-2 Page : 3 of 3
z Range : 94 114 dB Function : @1kHz

;"{ Select A Unit : dB
{; -UUC Reading Error )

5 Standard Uncertainty
= Setting (+)

‘L Fast Slow Fast Slow

& 94 94.0 94.0 0.0 0.0 0.15

2 114 113.9 118.9 0.1 -0.1 0.15

=, Select C Unit : dB
; UUC Reading Error _

= Standard 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

N Select Z Unit : dB
: UUC Reading Error ,

= Standard Uncertainty
= Setting (£)

in Fast Slow Fast Slow

o

o 94 94.0 94.0 0.0 0.0 0.15

:“E‘ 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.
;:&

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 © 1 SPR25010247-3 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 © 170800191

ID. Number - No.23

Environmental Conditions

Ambient Temperature ©23°CT 3°C Received Date ©15Jan 2025
Relative Humidity D50 % T15% Calibration Date © 16Jan 2025
Location of Calibration © in-Lab Recommend Due Date © 16 Jan 2026
Calibration Procedure © SP-CPE-04-01 Date of Issue ©17 Jan 2025

Method of Calibration

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

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

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

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by

Calibration Officer ( Mr.Pootthipong A.)

Authorized Signatory

SP-FM-04-15 rev.0
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D LINE : [EC17025

Certificate Number

SPR25010247-3

) METROLOGY SYSTEM ( THAILARND ) (

Reference Standards

j{) eq E;l‘ ]} e

SN2
M ] istionat Acereditztion Board
Pk AIS! Halional Avcreditation Board

E Ny
< > ACCREDITED

. S
i fy oA CALIBRATION AND
DIMENSIONAL MEASUREMENT

Calibration Report

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167

26 Jan 2025

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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Result of Calibration

i
E Ears)

D LINE ; IEC17025

9

\{, Certificate Number @ SPR25010247-3 Page : 3 of 3
3 Range : 94 to 114  dB Function : @1kHz

:«g Select A Unit - dB
- UUC Reading Error X

= Standard Uncertainty
= Setting (%)

=2 Fast Slow Fast Slow

<

B 94 94.0 94.0 0.0 0.0 0.15

Y

= 14 114.0 114.0 0.0 0.0 0.15

= Select C Unit : dB
ro

o UUC Reading Error i

o Standard Uncertainty
i Setting (%)

@ Fast Slow Fast Slow

3 94 94.0 94.0 0.0 0.0 0.15

— 114 114.0 114.0 0.0 0.0 0.15

et

:’ Select Z Unit © dB
; UUC Reading Error )

< Standard Uncertainty
2 Setting (£)

i Fast Slow Fast Slow

=

2 94 94.0 94.0 0.0 0.0 0.15

z 114 114.1 114.1 0.1 0.1 0.15

<

; Note :

‘;5 The result of calibration was found accurate as show on date and place of calibration only.
2 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 -
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Certificate of Calibration

Certificate Number

Customer

- SPR24020220-35

© Thai Environmental Technic Limited.

X L :
S R i >

 METROLOGY SYSTEM ( THAILARD ) CO.,LTD.

g
M s,
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S NPt

L
T TN S
,{//‘_\\\\$ A CCREDITED
G NN
ARt CALIBRATION AND
N OIMENSKINAL FAEASUREMENT
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

L.ocation of Calibration

Calibration Procedure

Method of Calibration

Noise Dose Meter

SOUNDTEK
ST-130

220100051

No.31

23°Cct 3°C
50% T15 %
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

14 Feb 2024
15 Feb 2024
156 Feb 2025

16 Feb 2024

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

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

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

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

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

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

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

System (Thailand).

Calibrated by

Mr.Chumpon Dokpikul

Calibration Officer

Approved by

( Mr.Prayool

Topart)

Authorized Signatory

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

Certificate Number : SPR24020220-35 Page : 2 of 3

Reference Standards

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

Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025

i

o

v Traceability
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate No. :  SPR24020220-35 Page : 3 of 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
i +
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 C 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 VUG Reading Error Uncertainty
i +
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
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.

A TF@EC@II company

Certificate of Calibration

Certificate Number

Customer

.+ SPR25020469-3

. Thai Environmental Technic Limited.

Q\\\‘\‘\"jf ", e

SO,
S

m ANSI Fatiznal Accrediiation fourd

?{///—\—\}}q ACCREDITED
AN
ETRRN CALIBRATION AND
i OIMENSIONAL MEASUREMENT
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

Noise Dose Meter

SOUNDTEK
ST-130
170400163

No.20

23°CtT 3°C
50 % T 15 %
in-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

28 Feb 2025
04 Mar 2025
04 Mar 2026

05 Mar 2025

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 resulis meets their needs.

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

System (Thailand).

Calibrated by

Mr.Nanthawat Wanasit

Calibration Officer

Approved by

s\

( Mr.Pray&on Topart )

Authorized Signatory

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

© SPR25020469-3 Page :2 of 3

Certificate Number

Reference Standards

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

Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167; 26 Jan 2026

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

DIMENSIONAL MEASUREMENT



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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& Result of Calibration
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;:3 Certificate Number : SPR25020469-3 Page : 3 of 3
= Range: 94 to 114 4B Function : @1kHz
g Select A Unit : dB
5« UUC Readin Error
— Standard © g ' Uncertainty
= Sett] +
= eting Fast Slow Fast Slow (+)
= 94 94.0 94.0 0.0 0.0 0.15
; 114 113.9 113.9 -0.1 -0.1 015
5 Select  C Unit : dB
. UUC Readin Error
o Standard @ 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 Z Unit : dB
b
o UUC Readin Erro
< Standard g ' Uncertainty
= Setti +
f eting Fast Slow Fast Slow ()
E 94 94.0 94.0 0.0 0.0 0.15
D
= 114 113.9 113.9 -0.1 -0.1 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

g
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<
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o
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=
=
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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 -
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Certificate of Calibration

Certificate Number . SPR25020469-12 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 . 220100053

ID. Number © No.33

Environmental Conditions

Ambient Temperature : 23°CtT 3°C Received Date : 28 Feb 2025
Relative Humidity D 50% T15% Calibration Date © 04 Mar 2025
Location of Calibration © In-Lab Recommend Due Date : 04 Mar 2026
Calibration Procedure : SP-CPE-04-01 Date of Issue © 05 Mar 2025

Method of Calibration

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

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

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

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by

Calibration Officer ( Mr.Prayoon Topart)

Authorized Signatory

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

Certificate Number : SPR25020469-12

Reference Standards

Jrfede CALISRATION AND
DIMENSIONAL MEASUREMENT

Page : 2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167

26 Jan 2026

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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Result of Calibration

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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CALIBRATION AND
DIMENSIONAL MEASUREMENT

Certificate Number : SPR25020469-12 Page : 3 0f 3
Range : 94 to 114  dB Function: @1kHz
Select A Unit : dB
UUC Readi Err
Standard eading rror Uncertainty
Setting Fast Slow Fast Slow )
94 94.0 94.0 0.0 0.0 0.15
114 114.1 1141 0.1 0.1 0.15
Select C Unit : dB
UC Readi E
Standard U eading rror Uncertainty
ti +
Setting Fast Slow Fast Slow (+)
94 894.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
UUC Readi E
Standard eading ot Uncertainty
Setti 4
etting 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
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 . SPR25020469-13 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 . 220100054
:: ID. Number © No.34
;3 Environmental Conditions
& Ambient Temperature : 23°ct 3°C Received Date : 28 Feb 2025
1;} Relative Humidity D B50% T 159 Calibration Date : 04 Mar 2025
\é Location of Calibration © In-Lab Recommend Due Date : 04 Mar 2026
: Calibration Procedure : SP-CPE-04-01 Date of Issue 1 05 Mar 2025

ol

Method of Calibration

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

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

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

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by

v

Calibration Officer ( Mr.Praonn Topart )

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

Certificate Number : SPR25020469-13

Reference Standards

CALIBRATION AND
DIMENSIONAL MEASUREMENT

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

S§T-120

211203773

EEL.BP. 140/0167

26 Jan 2026

Traceability
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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 Number : SPR25020469~-13 Page : 3 of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
UUC Readi E
Standard eading o Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 1141 114.1 0.1 0.1 0.15
Select C Unit : dB
UUC Readi E
Standard eacing ror Uncertainty
i +
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
UUC Reading Error .
Standard Uncertainty
i +
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
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.

Certificate of Calibration

Certificate Number

Customer

- SPR24020337-4

: Thai Environmental Technic Limited.

2
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5 Bsaid

== P
’LA@S‘ ACCREDI!TED
K& | ‘m\\‘ CALISRATION AND
i DIMENSIONAL MEASUREMENT
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

Noise Dose Meter

SOUNDTEK
ST-130

200300133

No.28

23°CT 3°C
50% T 15%
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

21 Feb 2024
23 Feb 2024
23 Feb 2025

24 Feb 2024

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

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

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

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

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

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

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

System (Thailand).

Calibrated by :

Mr.Karoon Pengsalung

Calibration Officer

Approved by

o

( Mr.Nirut Loha)

Authorized Signatory

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

' 7 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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T .S ACCREDITED
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e L e

iy CALIBRATION AND
DIMENSIONAL MEASUREMENT

Calibration Report

© SPR24020337-4

Reference Standards

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No. | Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167| 26 Jan 2025

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



TROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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DIMENSIONAL MEASUREMENT

Result of Calibration

Certificate No. :  SPR24020337-4 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
i +
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 C Unit : dB
'“: Standard UUC Reading Error Uncertainty
o H +
. Setting Fast Slow Fast Slow (%)
) 94 94.0 94.0 0.0 0.0 0.15
=z 114 113.9 113.9 ~0.1 -0.1 0.15
— Select  Z Unit : dB
. Standard UUC Reading rror Uncertainty
U i £
< 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
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.

SO W [LA2ED T AAAAAA

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 -

it
=2
-
L

SP-FM-04~15 REV.0



METROLOGY SYSTEM ( THAILAND ) CO.,LID.

:\\\‘L\\\‘\_—‘L//%Z: =
W"’* i A mmgncs?«.'i;m. MEASJHDEHBJT
Certificate of Calibration
Certificate Number . SPR24030114-3 Page : 1 of 3

1 OO 652/69

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

Sung, Bangkok 10240, Thailand.

Equipment Name Noise Dose Meter

T IURYLNYIRg Suenjduopy s3uopy

Manufacturer SOUNDTEK

Model ST-130

Serial Number 220100057

ID. Number No.37
:Ffj Environmental Conditions
i Ambient Temperature 23°Cct 3°C Received Date 08 Mar 2024
g: Relative Humidity 50 % T 15 % Calibration Date 11 Mar 2024
% Location of Calibration In-Lab Recommend Due Date 11 Mar 2025
= Calibration Procedure SP-CPE-04-01 Date of Issue 12 Mar 2024

¢
i

o

2TMMM - BLRY G 0222-£6T (299) 9

254

B
i

(=

5

OO UL CIHEAESUINBUIN AN

Method of Calibration

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

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

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

System (Thailand).

Calibrated by : Approved by

Mr.Karoon Pengsalung

Calibration Officer ( Mr.Prayocn Topart )

Authorized Signatory

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

Wy
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S
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M ANSI National Accrecitation Board
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R CALIBRATION ARD

Calibration Report

SPR24030114-3

Reference Standards

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Leve! Calibrator

ST-120

211203773

EEL.BP. 140/0167

26 Jan 2025

=g
i

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

DIMENSICHAL MEASUREMENT
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Result of Calibration

Certificate Number : SPR240301 14-3 Page : 30f 3
Range : 94 114 dB Function : @1kHz
Select A Unit © dB
UUC Reading Error .
Standard Uncertainty
Setti *
eting 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 C Unit © dB
UUC Reading Error .
Standard Uncertainty
Setti n
etting 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
UUC Reading Error )
Standard Uncertainty
Setti +
eting 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
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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CALIBRATION AKD
DIMENSIONAL MEASUREMENT

Certificate of Calibration

\g Certificate Number © SPR25010247-1 Page: 1 of 3
§ Customer : Thai Environmental Technic Limited.

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

é Equipment Name . Area Heat Stress Monitors

i Manufacturer : Quest Technologies

g; Model © QUESTemp 34

i Serial Number : TEKO60009

% ID. Number © HD1

}? Environmental Conditions

5 Ambient Temperature o 23°ct 2°C Received Date © 15 Jan 2025
’g Relative Humidity D 50% T 15 % Calibration Date » 16 Jan 2025
\é Location of Calibration : In-Lab Recommend Due Date © 16 Jan 2026
% Calibration Procedure : SP-CPT-04-13 Date of Issue .17 Jan 2025

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

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

System (Thailand).
Calibrated by : Mr.Navaporn Uengseng App@

Calibration Officer ( Mr.Pootthipong A.)

Authorized Signatory

LU0 BLEIEOTLWTLIAITER MMM L1 02 ABOIOISWIAS MMM 7~/

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

Calibration Report

SPR25010247-1

Reference Standards

‘\\\‘\“l”/'“/,

g

METROLOGY SYSTEM ( THAILARND ) CO.,LTD.

arfag

N S
m ‘ANS] fiations! Accieditation Board
TE ANSI ationa! Accieditation Board

o= ~3 ACCREDITED
LN s

Page :2 of 3

CALIBRATION AND

DIMENSIOHAL MEASUREMENT

Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-80S N/A SPR24020149-7 | 23 Feb 2025
THERMO-HYGROMETER 5020A A47046 QR24-0167 26 Jan 2025

Traceability
This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.
Quality Reborn Co., Ltd
SP-FM-04-15 rev.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration
Certificate Number : SPR25010247-1 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) Unit: °C
Temperature Standard uuc Error Uncertainty
Setting Reading Reading (x)
20.0 20.013 20.2 0.187 0.20
30.0 30.010 30.2 0.190 0.20
40.0 40.012 40.2 0.188 0.20
Temperature Accuracy in the Measurement. (DRY) Unit : °C
Temperature Standard uuc Error Uncertainty
Setting Reading Reading (+)
20.0 20.013 20.1 0.087 0.20
30.0 30.010 30.1 0.090 0.20
40.0 40.012 40.1 0.088 0.20
Temperature Accuracy in the Measurement. (GLOBE) Unit : °C
Temperature Standard uuc Error Uncertainty
Setting Reading Reading (+£)
20.0 20.013 20.1 0.087 0.20
30.0 30.010 30.1 0.090 0.20
40.0 40.012 40.1 0.088 0.20
Note :

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

This Certificate is not certified for any commercial transaction.

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

standard uncertainty with the coverage factor k = 2, 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 © SPR25030147-8 Page : 1 of 3

Customer . Thai Environmental Technic Limited.

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

L0 L EITO UL WAL

Equipment Name . Area Heat Stress Monitors
Manufacturer © JANTYTECH

Model o JT2011-E2A

Serial Number . 3522210144

ID. Number © HD 6

Environmental Conditions

Ambient Temperature 23°Cct 2°C Received Date » 07 Mar 2025
Relative Humidity D 50% T15% Calibration Date : 18 Mar 2025
Location of Calibration : In-Lab Recommend Due Date : 18 Mar 2026
Calibration Procedure : SP-CPT-04-13 Date of Issue . 19 Mar 2025

Method of Calibration

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

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

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

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

System (Thailand).

Calibrated by : Mr.Navaporn Uengseng A%roved by /L/

Calibration Officer ( Mr.Pootthipong A.)

Authorized Signatory

SP-FM-04-15 rev.0



Certificate Number

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

4 T ESCGI company

Reference Standards

Calibration Report

SPR25030147-8

R
o 74,
N
SN
P A
ANSI Malional Ascreditation Board
o 5 AMS] National Acereditalion Bead
2//—\\\}\ ACCREDITED
e’ LN
ARt CALIBRATION AND
¥ DIMENSIONAL MEASUREMENT
Page : 2 of 3

Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-80S N/A SPR25010173-14| 30 Jan 2026
THERMO-HYGROMETER 5020A A47046 TMU2500342 29 Jan 2026

4 Bue

Traceability

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

NA - NA Caltechnologies Co., Ltd.

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

7

CALIBRATION AND
DIMENSIONAL MEASUREMENT

Certificate Number : SPR25030147-8 Page : 3 of 3
Temperature Accuracy in the Measurement. (Tnw) Unit: °C
Temperature Standard uuc Error Uncertainty
Setting Reading Reading (x)

20.0 20.007 20.0 -0.007 0.20
30.0 30.009 30.0 ~0.009 0.20
40.0 40.011 40.0 -0.011 0.20
Temperature Accuracy in the Measurement. (Ta) ‘ Unit : °C
Temperature Standard uucC Error Uncertainty
Setting Reading Reading (+)

20.0 20.007 19.8 -0.207 0.20
30.0 30.009 29.8 -0.209 0.20
40.0 40.011 39.8 -0.211 0.20
Temperature Accuracy in the Measurement. (Tg) Unit : °C
Temperature Standard uuc Error Uncertainty
Setting Reading Reading (%)

20.0 20.007 19.8 -0.207 0.20
30.0 30.009 29.8 -0.209 0.20
40.0 40.011 398.8 -0.211 0.20

Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

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

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

- End of Certificate -

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

Customer

. SPR25030147-5

Certificate of Calibration

. Thai Environmental Technic Limited.
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el e CALIGRATION AND
! DIMERSIGRAL MEASUREMENT

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

Area Heat Stress Monitors

JANTYTECH
JT2011-E2A
3522210146

HD 8

23°CT 2°C
50% T15%
In-Lab

SP-CPT-04-13

Received Date
Calibration Date

Recommend Due Date

Date of Issue

07 Mar 2025
18 Mar 2025
18 Mar 2026

19 Mar 2025

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 eqguivalent, National metrology institute, Natural physical constants,

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

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

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

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

System (Thailand).

Calibrated by

Mr.Navaporn Uengseng

Calibration Officer

AN

{ Mr.Pootthipong A.)

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR25030147-5

DIMENSICHAL MEASUREMENT

Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
- Humidity Chamber TH-80S N/A SPR25010173-14| 30 Jan 2026
THERMO-HYGROMETER 5020A A47046 TMU2500342 29 Jan 2026

Traceability

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

NA - NA Caltechnologies Co., Ltd.

SP-FM-04-15 rev.0
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CALIBRATION AND
DIMENSIONAL MEASUREMENT

Result of Calibration

SPR25030147-5

Certificate Number :

Page : 3 of 3
Temperature Accuracy in the Measurement. (Tnw) Unit: °C
Temperature Standard uucC Error Uncertainty
Setting Reading Reading (£)
20.0 20.005 20.2 0.195 0.20
30.0 30.008 30.2 0.192 0.20
40.0 40.012 40.2 0.188 0.20
Temperature Accuracy in the Measurement. (Ta) Unit: °C
Temperature Standard uucC Error Uncertainty
Setting Reading Reading (£)
20.0 20.005 20.1 0.095 0.20
30.0 30.008 30.1 0.092 0.20
40.0 40.012 40.1 0.088 0.20
Temperature Accuracy in the Measurement. (Tg) Unit: °C
Temperature Standard uucC Error Uncertainty
= Setting Reading Reading (£)
20.0 20.005 20.0 ~0.005 0.20
30.0 30.008 30.0 -0.008 0.20
40.0 40.012 40.0 -0.012 0.20

“
o

Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

- End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration Ce"*f“:a‘; N;‘ f4§5264
a N

Equipment : Thermal Environment Monitor
Manufacturer: JANTYTECH This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 3522210147
ID No.: HD ¢

Condition As-Received: Used ltem

Received Date: 12 March 2024
Calibration Date: 19 March 2024
Reference: 2403-0381DSC Submitted by: Thai Environmental Technic Limited

Ambient Temperature: ¢ 25 £ 3 ) °C
1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Relative Humidity: (50 £ 20) %

Calibration were conducted using in-house calibration procedure CP-HQO3 according to comparison with

Procedure used: T o
standard temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date

1) Handheld Thermometer With Sensor 1521 AS5A339 2311238 16 Oct 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 (Thaitand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Somchai Dumwor Approved Signatory : W

Issue Date : 25 March 2024 [\/] Chakrit Waewwanjua

[ ]Pornthippa Tameyakul
{ ]1Unnopphol Harachai

B 0336877



Result of Calibration:- Without Adjustment

Function: Temperature Measurementfor Tn
Standard uuc
Temperature Reading
°C) °C)
19.970 19.8 .
29.975 29.9
40.004 39.9

Result of Calibration:- Without Adjustment

Function: Temperature Measurementfor Tnw
Standard Juc
Temperature Reading
(°C) (°C)
19.970 19.9
29.975 297
40.004 39.7

Result of Calibration:- Without Adjustment

Function: Temperature Measurementfor Tg
Standard uuc*
Temperature Reading
°C) (°C)
19.970 19.9
29.975 29.9
40.004 39.8

UUC* : Unit Under Calibration

Error
(-C)
-0.170
-0.075
-0.104

Error
(C)
-0.070
-0.275
-0.304

Error
¢C)
-0.070
-0.075
-0.204

Cert. No.: 24H564
Page.: 2 of 2

Uncertainty
of Measurement
{£°C)

0.42
0.42
0.42

Uncertainty
of Measurement
#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%.

-00o-
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NSC-TISI-TIS 1702

7 OTISTR CALIBRATION 0015

Request No. : 22-68 /0067 MTC No. : PSL-P 0021/ 68

CERTIFICATE OF CALIBRATION

Nomenclature : Digital Lux Meter Serial No. : AC.39620
Maker : DIGICON Model : LX-50

Customer :  THAI ENVIRONMENTAL TECHNIC LIMITED

Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung, Bangkok 10240
Date of receipt : 29 October 2024

Date of calibration : 18 November 2024

Place of calibration : Photometry and Temperature Standards Laboratory, MTC. (Bangpoo)
Basis of calibration : calibration at 0 ~ 5000 lux.

Condition of calibration : - Ambient temperature : (25+2) °C
- Relative humidity : (60 + 20} %
Reference Standard : 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 0151/67 and PSL-P 0152/67, date of calibration 10 May 2024.
Traceability : This certificate is traceable to SI units through the National Institute of Metrology (Thailand).
calibration certificate No. TP-1010-23, TP-1011-23 and TP-1012-23 |
Support Equipment : 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
Calibration Procedure : The measurement was done in accordance with WI.CP.10.

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

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

page 1 of 2
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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 waritten permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.5

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khilong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Chanewat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-mail : rntc@tistr.orth Website : www tistr.orth
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S NSC-TISI-TIS 17025

ALTISTR CALIBRATION 0015

Request No. : 22-68 / 0067 MTC No. : PSL-P 0021 / 68
Serial No. : AC.39620
Results :
uucC Standard *UUC Reading Uncertainty of
Range (lux) (lux) (lux) Measurement = (lux)
100 104 2.0
500 506 10
2000 1000 1005 20
1500 1502 30
2000 1998 40
2000 203 40
20000 3000 305 60
(x10) 4000 405 80
5000 504 100
2000 21 70
50000 3000 31 90
(x100) 4000 41 100
5000 51 120

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

Calibrated by :

ot v

(Ms. Rattanawadee Pholprom) (M

Photometry and Tergg dards Laboratory

Ref. : 2012267102903942001
Issued date : 25 November 2024

page 2 of 2

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

FM.BL.MTC.002 Rev.5

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe fMuang Sarnutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Chanewat Pathumthani 12120, Thalland Changwat Samutprakan 10230, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-rnail : mic@tistr.orth Website : www tisir.or.th
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ATISTR :ffmunoﬂ 0015

Request No. : 22-67 / 0661 MTC No. : PSL-P 0185 /67

CERTIFICATE OF CALIBRATION

Nomenclature : Digital Lux Meter Serial No. : Q066345
Maker : DIGICON Model : LX-50

Customer :  THAI ENVIRONMENTAL TECHNIC LIMITED.

Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung, Bangkok 10240
Date of receipt : 9 July 2024
Date of calibration : 17 July 2024
Place of calibration : Photometry and Temperature Standards Laboratory, MTC. (Bangpoo)
Basis of calibration : calibration at 0 ~ 5000 lux.
Condition of calibration : - Ambient temperature : (25 =2) °C

- Relative humidity : (60 = 20) %

Reference Standard : 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 0151/67 and PSL-P 0152/67, date of calibration 10 May 2024,
Traceability : This certificate is traceable to SI units through the National Institute of Metrology (Thailand)
calibration certificate No. TP-1010-23, TP-1011-23 and TP-1012-23
Support Equipment : 1. Photometric bench , 3.0 meter long
. DC power supply, Serial No.: BC - 341006035007/2
. Digital Multimeter , Model : R 6551 , S/N : 92041186 and 92041192

o

(U8

Calibration Procedure : The measurement was done in accordance with WL.CP.10.

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

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

page 1 of 2
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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 parmission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.5

Head Office Office/Laboratory Office

35 hu 3 Tambon Khlong Ha, Amphoe Khlong tuang, 668 Mu 2 Tambon Bangpoomai, Amphoe hMuang Samutprakan, 196 Phahonyothin Road, Ladyac, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2577 9036 Tel. (68) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-mail : mtc@tistr.or.th Website : www tistr.or.th
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"Aq DT'S""H CALIBRATION 0013

Request No. : 22-67 / 0661 MTC No. : PSL-P 0185/ 67

Serial No. : Q066345

Results :
vuC Standard *UUC Reading Uncertainty of
Range (lux) (lux) (lux) Measurement + (Jux)
100 103 2.0
500 | 504 10
2000 1000 1002 20
1500 1502 30
2000 1992 40
2000 196 40
20000 3000 295 60
(x10) 4000 394 80
5000 490 100
2000 19 70
50000 3000 28 90
(x100) 4000 38 100
5000 47 120

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

Agp/m/zwed by:

Calibrated by :

Do), O &
Mol

(Ms. Rattanawadee Pholprom)

Photometry and Témp' atureiStandards Laboratory
7 T
Ref. : 2042267070902548001
Issued date : 25 July 2024
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 governor of TISTR.

FM.BL.MTC.002 Rev.5

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphee huang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66} 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-mail : mtc@tistr.or.th Website : wwwe tistr.or.th



THAL METEOEOLOGICAL DFEEARTIMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 18 March, 2024 Certification No. 129/24
Page : 1 of 2

Object : HOT WIRE ANEMOMETER

Manufacturer : testo

Type : 425

Serial No. 03314614 ID No. : HOT WIRE NO. 3

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1011.4 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FCO14 Serial No. 9310118

: HOOK GAGE NQ 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

- Ultrasonic Anemometer Model DA-650-3TV (sensor TR-G0AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : \\}q%mf»k—

Mr. W atcharépol Subwat

omsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

‘The Result of Calibration

Certification No. 129/24

18 March, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
n/sec inches H20 | inches H20 | m/sec m/see m/see
0.30 - - - 0.32 -0.02
0.51 - - e .50 0.01
1.00 - -] - 1.01 -0.01
2.51 : - - 253 -0.02
5.00 - - - 5.01 -0.01
7.04 - - - 6.98 0.06
10.04 - - - 10.05 -0.01

Calibrated by :

He%mra\\

Mr, Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 14 March, 2025 Certification No. 151/25
Page : 1 of 2

Object : HOT WIRE ANEMOMETER

Manufacturer : testo

Type : 425

Serial No. 03314614 ID No. : HOT WIRE NO. 3

Customer : Thai Environmental Teohn'io Limited.

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1010.9 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119

- HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.1.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : V\SG - Signgd :
: o W
Mr. Watcharapol Subwat Mr. Piso omsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 151/25

14 March, 2025 ‘ Page : 2 of 2

Standard 1 HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction

m/sec inches H20 | inchesH20 | my/sec m/sec m/sec

0.30 - - - 0.33 -0.03

0.51 - - - 0.52 -0.01

1.00 - - - 1.03 -0.03

2.51 - - - 2.53 -0.02

5.00 - S 5.02 -0.02

7.04 - - - 7.01 0.03
10.04 - - - 10.02 0.02 .

Calibrated by : R
N@B&\Q@\:ﬁaﬁk
Mr, Watcharapol Subwat

Mechanical Engineer




TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVIGES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250

2

NSC-TIS-TE17025

TEL.0-2717-3000-28 FAX.0-2719-9484 GALIBRATION 0008
w gk L] = .
Certificate of Calibration CertNo.: 24CHO573
Page.: 1of2
Equipment : pH Meter
Manufacturer : Horiba
Model : F-71G
Serial No. : V3B1F8H3
ID No. : Ins-LAB-025
Condition As-Received: Used ltem

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Unnopphol Harachai
(v/) Ponpan Paipim
() Saithip Meangmai

Issue Date :

30 October 2024
31 October 2024
2410-07840C-1

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

Laboratory (Thai Environmental Technic Limited)

(26.1 to 25.8 ) °C (On-Site)
(58.6 to 64.2 ) % (On-Site)

In - house method :

- CP-OCH2 by direct measurement with DC voltage

standard and direct measurement with
certified reference material (CRM)

Saithip Meangmai

The Uncertainties are for a confidence prabability of approximately 95%

Approved Signatory

2 November 2024

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

Approvel of 'thef head of Gerporate Services 3 Equipment Lalibration ar;t_i Testiag S.eryicgs. o




Cert.No.: 24CHO573

Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098  24E3004 12 Sep 2025
2) Digital Thermometer 307901 70RC137 241973 01 Sep 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials . The measurement results are traceabie to S through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 6.876 CPA chem 1005301 15 June 2026
pH 9.174 CPA chem 1005302 15 June 2025

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

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

Nominal Standard Uncertainty of Coverage
Unit Under Value " Voltage Actual Reading Measurement factor
Calibration Input (£mV) K
pH - mV mV pH
pH Meter . 4.000 177.48 177.5 4,000 0.058 2.00
S/N.: V3B1F8H3 6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.180 0.058 2.00
10.000 -177.48 ~177.4 10.000 0.058 2.00

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

Unit Under Standard pH Actual pH | Actual mV | . Uncertainty of Coverage
Calibration B_uffer Solution Reading Reading |pH Measurement factor
L [ ./ @) k
pH Electrode 4.008 - 4007 167.0 0.0048 2.00
S/N.; 9X2E0223 6.876 6.855 -0.3 0.0065 2.00
9.174 9.158 -136.8 0.0096 2.00

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-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) :;Ias:mga;
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES N
534/4 PATTANAKARN ROAD SOj 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Certificate of Calibration certno.

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

—

Suwit Imjai
Kunchit Promprat

(
V)
(

~—

Issue Date :

Page.:

Electronic Balance
Mettler Toledo
XP205DR

1129273885

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

Balance Room

12 March 2025
13 March 2025

15 °C to 40 °C
30 % to 90 %

Tawatchai Pama

Wil

) Chakrit Waewwanjua

Approved Signatory

24 March 2025

The Uncertainties are for a confidence probability of approximately 95%

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

=

NSC-TISi-TI517025
CALIBRATION 0008

25MM27
10f3



Equipment : Electronic Balance Cert.No.: 25MM27
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2503-02270C-15

Procedure used :- 7
Calibration were conducted using in-house calibration procedure CP-OBO01 based on UKAS LAB 14

according to direct measurement method against standard weight.

Condition of this result of calibration
1. Reference standard instruments:-

Instruments Serial No. Cert. No. Traceable _Due date
1) Standard Weight Set (E2) G0602134 MM-0066-24 NIMT 25 Apr 2026
2) Standard Weight Set (E2) - MM-0067-24 NIMT 23 Apr 2026

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.
Remark : NIMT : National Institute of Metrology Thailand
Result of calibration () Without Adjustment (™) After Adjustment by Internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment : .
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
 (g) (9) (9) (tmg) (k)
80 79.99997 +0.00003 0.15 2
200 199.9998 +0.0002 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
‘ Applied Weight Standard Deviation
(g) of Reading (g)
80 0.000007

200 0.00005



Equipment : Electronic Balance Cert.No.: 25MM27

Condition As-Received : Used Item Page: 3 of 3
Reference : 2503-02270C-15
Result of calibration 2 3 2 3 E‘
2. Effect of off center loading 1 j 909
" 5 4 5 4
A mass of 100 g was placed to various position on the pan. @
The weighing machine reading error obtained is given in the table __Fron Front Front
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(9) (9) (9) (g) (9) (9)
0.00000 0.00000 -0.00010 -0.00010 +0.00010 0.00010
3. Departure from nominal value
Applied Balance Measurement Coverage
Weight Reading Correction  Uncertainty Factor
(g) (g) (g) (£mg) (k)
Unload 0.00000 0.00000 0.015 2.13
0.01 0.00999 +0.00001 0.015 2.1
0.05 0.04999 +0.00001 0.015 2.11
1 1.00000 0.00000 0.018 2.04
2 2.00000 0.00000 0.019 2.03
5 4.99999 +0.00001 0.026 2
10 10.00000 0.00000 0.033 2
20 20.00000 0.00000 0.045 2
50 49.99999 +0.00001 0.080 2
80 79.99998 +0.00002 0.15 2
200 199.9999 +0.0001 0.30 2

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-




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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Jl3c=MRA

R P
s e
> - -,
3 .

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 GALIBRATIGN D103

Certificate of Calibration  cet no: 25tvi72

Equipment :
Manufacturer :
Model :

Serial No.:
ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

(V) Suwit imjai
() Kunchit Promprat

Issue Date :

Page: 1 0of 3

BOD Incubator
Accuplus
i250

0408-0115-0008

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

Laboratory (Thai Environmental Technic Limited)

12 March 2025
12 March 2025
(26 +10)°C
(50 +30)%

(22022 )V

Uthen Kankawi

Approved Signatory

24 March 2025

The Uncertainties are for a confidence probability of approximately 95%

This cettificate may not be reproduced ofher than in full, except with the prior written
Approval of the head af Gorporate Services 3 ; Equipment Galibration and Testing Services.




Equipment : BOD Incubator Cert. No.: 25TM172
Condition As-Received : Used ltem Page: 20of 3
Reference : 2503-02270C-11
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument;-

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY59003411 241.M192 TPA 24 Dec 2025

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment

Function of UUC*: Temperature Source
Fresh air setting : Close Environment during calibration
ﬂ' Beginning Finished
25 25
f ~ |REL.Humid. ( % ) 59 62
2 4 AC Supply ( Volt ) 225 224
A (o)
1 2 (rot)® Position : Ref. Std.
H . E 2 . ID No.:
Q : Q 1 25-20RTD-2/1
55— ! 7 2 25-20RTD-2/2
v w/2 /Dlzj;- d e }/: 3 25-20RTD-2/3
-— 4 20RTD-2/4
<t W B 5 20RTD-2/5
, 6 20RTD-2/6
7 20RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 20RTD-2/8
as 10  om D= 0.48 m 9 (ref.) 20RTD-2/9
b= 10 om W= 050 m
c= 10 cm H = 1.1 m

Capacity = 0.26 m?3



Equipment : BOD Incubator Cert. No.: 25TM172

Condition As-Received : Used ltem Page: 3 0of 3
Reference : 2503-02270C-11
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* uucH Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
() (C) | (c) (£°C) (°c) (°C) k
20.0 20.0 20.0 0.37 0.21 0.92 2
Calibration Measured Ten?p.erature (°C) Uncertainty
Point Position .
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
20.0 20.231 | 20.227 | 20.146 | 20.213 | 20.131 | 20.095 | 19.970 | 20.050 20.081 0.53

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

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

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

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

-00o-



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number . 8PR25010086-1 Page : 1 of 3
g Customer . Thal Envirecnmental Technic Limited.

= 1/6 Soi Ramkhamhaeng 145, Knwaeng Saphan Sung, Khet Saphan
7 Sung, Bangkok 10240, Thailand,

xeld
i b

Equipment Names : DO Meter
zi Manufacturer : Horiba
5 Model D OM-T1G
= Serial Number : D75J0012
= ID. Number © No.07
xf~ Environmental Conditions
fi Ambient Temperature : 23°Cct 2°C Received Date . 08Jan 2025
= Relative Humidity L 50% T15 % Calibration Date © 10 Jan 2025
;‘; lLocation of Calibration o In-Lab Recommend Due Date © 10 Jan 20286
- Calibration Procedure T In-House Method Date of Issue - 11 Jdan 2025
& 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 uged to perform
o
& . this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
f’ consensus standards. The result reported herein apply only to the calibration of the item desciibed above as
g received.Our decision rule is to contact the customer fthe item pass and fall calibration when the resulis

e
=z
s
=
=
e
*
jox
l,—w'
el
<ty
i
[t

include the uncertainties and the customer must determine if the resulis mesats their needs.

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

System (Thaiand).

|
Calibrated by : Mr.Krittlepas Kanchanajittadet Approved by |
Calibration Officer (MI‘PT&'}*’OO%’\} Topart )

Authorized Signatory

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

Certificate Number . SPR25010088-1 -

#{e‘ferance Standards

METROLOGY SYSTEM ( THAILARD ) CO.,L1D.

Page:2 of 3

Equipment Name

Modsl

Serial No,

Cerlificate No.

Due. Date |

| Zero Oxygen Solution

HI7040L

Lot S0027-28 _

21031

21 Mar 2028

=

S woovLenre

Traceability

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

HANNA - Hanna Instruments (Thailand) 1.td.

8P-FM-04-15 rev.0.



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificats Number @ SPR25010086-1 Page : 30f 3
* Dissolved Oxygen Permanance Test Jnit © mg/L
Actual uuc Error Uncertainty
Standard Reading = (£}

0.3 0.51 0.21 0.13

8.3 8.52 . 0.22 0.13
t Note !
Zf 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 confidenca approximately 5%,
pd - End of Cettificate -
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FSR1248

MAINTENANCE REPORT

OPTIMA 8000
Customer : usin mainduwasaulve Date Tested: March 21, 2025
Aim Recommendation Recertification
Address :  1/6 afausudiuue 145, Period . 6 Months
‘ LA HLWIUEY, LURFEWIUG, Recertification Due: September 22, 2568
nsvtnwe 10240 TH Date Last Certified: September 27, 2024
User Name: as algwed Tanzun Visit Number: 10F 2
Phone: 02-3737799, 081-1303495 TH ONE SOURCE Phone: 081-7316733, 081-1086572
E-mail: Ketsarin.Chuayphan@eurofinsasia E-mail : thonesource@gmail.com
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
OPTIMA 8000 07851310024C WinlLab32 Version 5.5.0
NO0772045 1F1380368 PN:6150T21E4Q1E

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED PE NUMBER
Mixed standard 1/10 N0691579

Mixed standard 1/100 N9300221

CUSTOMER SUPPLIED COMMENTS
2 % HNO3
10 % HNO3

Page1of4d
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MAINTENANCE REPORT
OPTIMA 8000

FSR1248

SERIAL NUMBER 078S1310024C DATE TESTED

1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all torch components including the RF Flat coil
C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumnatics drawers.
F. Clean the ekterior of the instrument.
2. OPTICAL CHECKS
A. Inspect and clean all optical components.
B. As reqjiured, check and replace all purge filters.
C. Recheck optical alignment. .
{13. COOLING SYSTEM CHECKS
‘A. Perform preventive maintenance on chiller.
B. Flush out water the chiller and replace with coolant mix30plus every twelve months

4. PERFORMANCE CHECKS

March 21, 2025

ollo
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o
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OK
OK
OK

o
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R

A. Torch View Alignment. OK
B. Wavelength Calibration. OK
Page 2 of 4
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FSR1248

MAINTENANCE REPORT

OPTIMA 8000
SERIAL NUMBER 07851310024C DATE TESTED March 21, 2025
PARAMETER SPECIFICATION FINAL VAULE
Precision
Zn 213.856 % RSD < 1.0 0.7
Mg 280.260 % RSD <1.0 0.37
Mg 285.207 % RSD < 1.0 0.78
Ba 455.403 % RSD < 1.0 0.53
Detection Limits: Axial

As 193 nm, 3(sd) < 10.0 pph 0.9

Se 196 nm, 3(sd) < 5.0 ppb 4.73

T1190 nm, 3(sd) < 10.0 ppb 0.42

Pb 220 nm, 3(sd) < 3.0 ppb 0.27
BEC: Axial Mn 257 nm, < 30 ppb 1.86
Detection Limits: Radial

As 193 nm, 3(sd) < 60.0 ppb 2.85

Zn 213 nm, 3(sd) < 2.0 ppb 0.29

Mn 257 nm, 3(sd) < 1.0 ppb 0.03

La 379 nm, 3(sd) < 3.0 ppb 0.19

Ba 455 nm, 3(sd) < 0.3 ppb 0.01

Ba 493 nm, 3(sd) < 0.6 ppb 0.02
BEC: Radial Mn 257 nm, < 30 ppb 7.77
Speciral Resolution: UV

As 193 nm, < 0.009 0.00725

Ni 231 nm, £ 0.011 0.00798

Ni 341 nm, £ 0.015 0.01218
Spectral Resolution: VIS

' Ba 455 nm, < 0.020 0.01540

Page 3 of 4
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FSR1248

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER  078S1310024C DATE TESTED March 21, 2025

Remarks :
Commissioning follow as commissioning performance sheets.

Calculate MnBEC =1B * STD Conc/ 1S-1B , where standard conc = 1000 ug/L

IB = Intensity of blank

IS = Intensity of Standard

Used Mira Mist Nebulizer

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

meets
D does not meet

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

including warranty terms.

Service Department TH One Source Co., Lid.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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Analysis Begun

Start Time: 21/3/2568 14:16:86 plasma On Time: 21/3/2568 13:46:44
Logged In Analyst: TET Technique: ICP Continuous
Spectrometer: Optima 8606@ Autosampler: S18

Sample Information File:

Batch ID:

Results Data Set: DLRL_216325 -
Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded
Method Name: DLRL-Cal Method Last Saved: 27/9/2567 10:48:23

IEC File: MSF File:
Method Description: Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 21/3/2568 14:16:18
Analyst: Data Type: Original

Initial Sample Wt: . Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 335.0 kPa 8.50 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 76.3 5.60  7.34% [6.00] mg/L
Zn 213.857 551.0 13.69 2.47% [6.60] mg/L
Mn 257.610 1670.6 109.17  6.54% [6.00] mg/L
La 379.478 313.1 0.51 0.16% [6.00] mg/L
Ba 455.483 1992.9 244,97 12.29% [6.60] mg/L
Ba 493.408 1949.8 288.76 14.81% [0.00] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 21/3/2568 14:19:46
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 335.0 kPa 8.50 L/min

Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intensity - Std.Dev. RSD Conc. Units
As 193.696 13353.,1 71.01 0.53% [5.8] mg/L
Zn 213.857 116888.6 435.46  ©0.37% [1.e] mg/L
Mn 257.618 1697638.0 20726.98 1.89% [1.e] mg/L
La 379.478 249960.5 2065.12 9.83% [1.0] mg/L
Ba 455.463 601998.4 963.17 0.16% [6.1] mg/L
Ba 493.408 452987.3 4060.62 0.90% [6.1] mg/L

Calibration Summary

As 193.696 1 Lin, Calc Int 6.0 2671 0.006000 1.000000
Zn 213.857 1 Lin, Calc Int 6.0 116900 0.00000 1.000000 -
Mn 257.616 1 Lin, Calc Int 6.0 1088000 0.0600600 1.000000
La 379.478 1 Lin, Calc Int 0.0 250000 0.00000 1.000000



Ba 455.403 1 Lin, Calc Int
Ba 493.408 1 Lin, Calc Int

8.0
0.0

6020000 0.00000 1.000000
4530000 ©.00000 1.000000

Sequence No.: 3
Sample ID: blank
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:

Date Collected: 21/3/2568 14:22:04
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: blank

Analyte Back Pressure Flow
All 337.8 kPa 0.50 L/min
Méan Data: blank

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 518.3 9.2 mg/L 0.07 194.1 g/L 74:12 38.19%
Zn 213.857 1835.9 9.8 mg/L ©.e0 8.9 g/L 2.21 24.90%
Mn 257.618 4078.4 0.8 mg/L 0.00 3.7 g/L 1.19 32.85%
La 379.478 285.8 0.8 mg/L 0.00 1.1 g/t 1.41 123.46%
Ba 455.403 -841.2 -0.0 mg/L .00 -8.1 g/L 9.92 15.21%
Ba 493.408 -116.6 -9.8 mg/L 0.0 -0.6 g/L 9.81 55.68%
Method Loaded
Method Name: DLRL-Check Method Last Saved: 25/2/2543 11:12:48
IEC File: MSF File:
Method Description: As-68,Zn-2, Mnl.9,lLa-3,Ba455-0.3,Ba493-0.6
Sequence No.: 4 Autosampler Location:
Sample ID: DLRL Check Date Collected: 21/3/2568 14:25:31
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DLRL Check
Analyte Back Pressure Flow
All 338.0 kPa .58 L/min
Mean Data: DLRL Check

Mean Corrected Calib. Sample
Analyte . Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 ) -43.5 -0.0 mg/L 0.00 -16.3 g/L 2.85 17.47%
Zn 213.857 -185.8 -8.0 mg/L .00 -1.6 g/L .29 18.18%
Mn 257.618 -1244.8 -9.8 mg/L 0.00 -1.1 g/L 0.03  3.09%
La 379.478 8.4 2.8 mg/L 2.0 e.e g/L 8.19 >999.9%
Ba 455.403 -123.3 -8.0 mg/L .00 -0.0 g/L 8.81 63.51%
Ba 493.468 -406.5 -0.8 mg/L 0.00 -0.1 g/L 8.82 25.69%




Method Loaded
Method Name: MnBEC
IEC File:

Method Last Saved: 1/4/2552 13:47:35
MSF File:

Method Description: XL and RL-Spec <or = 38 g/L,Attn:Spec<or= 56 g/L

Sequence No.: 4

Sample ID: MNBEC lppm Mn
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:

Date Collected: 21/3/2568 14:18:32
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: MnBEC lppm Mn

Analyte Back Pressure Flow
All 335.8 kPa 9.58 L/min
Mean Data: MnBEC 1ppm Mn
Mean Corrected Calib. Sample

Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev.  RSD
Mn 257 XN 18938645.6 20667.67 0.19%
Mn 257 RN 1113096.8 83.06 0.01%
Sequence No.: 5 Autosampler Location:
Sample ID: Blank Date Collected: 21/3/2568 14:12:58
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Blank
Analyte Back Pressure Flow
All 334.0 kPa 9.50 L/min
Mean Data: Blank

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 28985.2 27708.98 11.58%
Mn 257 RN 10247 .0 10525.58 14.93%
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Analysis Begun

Start Time: 21/3/2568 14:35:56 plasma On Time: 21/3/2568 13:46:44
Logged In Analyst: TET Technigue: ICP Continuous
Spectrometer: Optima 8666 Autosampler: S18

Sample Information File:

Batch ID:

Results Data Set: DLXL_218325

Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded
Method Name: DLXL-Cal Method Last Saved: 21/3/2568 14:35:51

IEC File: MSF File:
Method Description: Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 21/3/2568 14:36:80
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 339.0 kPa 9.50 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 111.9 5.49 4,90% [6.8061 g/L
Se 196.026 30.8 13.59 44.87% [6.60] g/L
T1 196.8061 -99.6 4.83  4.85% [6.68] g/L
Pb 220.353 438.9 17.54  4.00% [6.00] g/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 21/3/2568 14:40:17
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 339.0 kPa 8.50 L/min

Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 18700.2 1314.60 7.83% [1e@0] g/L
Se 196.826 1154.6 50.48 4.37% [See] g/L
Tl 196.801 26633.9 116.96 0.44% [1e00] g/L
Pb 226.353 48025.5 394.04 0.82% [5e6] g/L

Calibration Summary

As 193.696 1 Lin, Calc Int 0.0 18.78 0.00000 1.06060060
Se 196.026 1 Lin, Calc Int 6.8 2.389 0.060000 1.006000
Tl 1998.801 1 Lin, Calc Int 0.0 26.63 6.00000 1.0000008
Pb 228.353 1 Lin, Calc Int 0.0 96.65 0.00000 1.0060000
Sequence No.: 3 Autosampler Location:

Sample ID: 1@% HNO3 Date Collected: 21/3/2568 14:42:26



Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:

Nebulizer Parameters: 18% HNO3
Analyte Back Pressure Flow
All 339.0 kPa ©.50 L/min

Mean Data: 16% HNO3

Mean Corrected Calib. Sample
Analyte © Intensity Conc. Units Std.Dev. Conc. Units Std.Dev.  RSD
As 193.696 4824.4 300 g/L 129.60 380 g/L 129.68 50.23%
Se 196.026 134.4 60 g/L 1.806 66 g/L 1.86 3.18%
Tl 1%@.801 %6.1 3 g/L .89 3 g/L .89 26.29%
Pb 220.353 794.3 8 g/L 2.83 8 g/L 2.83 24.53%
Method Loaded
Method Name: DLXL-Cal Method Last Saved: 21/3/2568 14:35:51
IEC File: MSF File:

Method Description: Calibration for later test

Sequence No.: 4 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 21/3/2568 14:46:50
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 338.0 kPa 8.5 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
~Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 101.1 6.51 6.44% [e.e0] g/L
Se 196.026 51.2 1.8 . 2.10% [e.00] g/L
T1 1%0.8801 -117.@ 1.3 1.11% [e.00] g/L
Pb 220.353 515.6 2.24 0.44% [e.0@] g/L
-Sequence No.: 5 Autosampler Location:
Sample ID: DL-Standard Date Collected: 21/3/2568 14:49:35

Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 340.0 kPa 9.50 L/min

Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 17134.3 1980.33 11.56% [1ee@] g/L
Se 196.026 1110.8 54,75 4,93% [5e8] g/L
Tl 190.801 26518.4 156.43 0.59% [1e80] g/L

Pb 220.353 46195.0 1231.41  2.67% [See] g/L

Calibration Summary

As 193.696 1 Lin, Calc Int 0.0 17.13 ' ©.00000 1.000000



Se 196.026 1 Lin, Calc Int 8.0
Tl 190.8061 1 Lin, Calc Int 8.9
Pb 226.353 1 Lin, Calc Int 8.9

2.222 0.00000 1.6000800
26.52 0.00000 1.000000
82.39 0.00000 1.000000

Sequence No.: 6
Sample ID: Sample@®S
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:

Date Collected: 21/3/2568 14:51:2%
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: Sampleo@9

Analyte Back Pressure Flow
All 339.0 kPa 8.58 L/min
Mean Data: Sample@@9

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev.  RSD
As 193.696 16308.0 1080 g/L 516.39 1808 g/L 516.39 54.26%
Se 196.026 252.8 166 g/L 33.71 180 g/L 33,71 29.62%
Tl 198.861 239.8 9 g/L 5.82 9 g/L 5.82 55.4%9%
Pb 228.353 2368.6 30 g/L 8.13 36 g/L 8.13 31.84%
Method Loaded
Method Name: DLXL-Check Method Last Saved: 25/2/2543 18:51:16
IEC File: MSF File:
Method Description: Sample Std.Dev As/Tl <=18 g/1 ,Se<=-5 g/l ,Pb<=3 g/l
Sequence No.: 7 Autosampler Location:
Sample ID: blank Date Collected: 21/3/2568 14:55:38
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: blank
Analyte Back Pressure Flow
All 341.0 kPa 8.50 L/min
Mean Data: blank

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.6596 -30.1 -2 g/L 6.906 -2 g/L 9.906 51.37%
Se 196.026 -1.1 -9.5 g/L 4.73 -0.5 g/L 4.73 967.75%
Tl 1906.861 -1.1 -0.6 g/L 0.42 -6.0 g/L 0.42 979.48%
Pb 220.353 -30.4 -8.3 g/L 0.27 -0.3 g/L 9.27 82.21%



Method Loaded
Method Name: Precison Method Last Saved: 22/4/2554 1@:20

IEC File: MSF File:
Method Description: N=18- 1.8% RSD

188

Sequence No.: 3 Autosampler Location:

Sample ID: Precision Date Collected: 21/3/2568 14:84:01
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Precision )
Analyte Back Pressure Flow
All 332.0 kPa 8.50 L/min

Mean Data: Precision

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units
Zn 2@6.200 614769.2
Mg 288.271 3585593.7
Mg 285.213 235021.6

Ba 455.463 7343296.8

Std.Dev.

4325.76
12925.49

1839.02
38612.33

RSD
0.70%
8.37%
0.78%
0.53%




Align View XY Axial for analyte Mn 257.618

X-position Y-position Intensity
-2.8 15.8 7246380.1
-1.6 15.0 8749288.5
-1.2 15.0 9975888.0
-0.8 15.0 10666593.7
-0.4 15.0 18492495.9

0.0 15.0 97065889.6

0.4 15.8 8929671.3

0.8 15.0 7301039.6

1.2 15.0 5765113.5

1.6 15.0 4449871.9

2.0 15.0 30878672.1
-0.8 10.0 480288.1
-0.8 18.5 713939.2
-0.8 11.0 1279884.5
-8.8 11.5 2458135.3
-0.8 12.8 3851484.4
-0.8 12.5 5388352.0
-8.8 13.8 7124896.4
-0.8 13.5 9153645.7
-8.8 14.0 10246467.4
-0.8 14.5 16783623.9
-0.8 15.0 10803236.1
-0.8 15.5 10013967.2
-0.8 16.0 9837996.9
-0.8 16.5 7531325.8
-0.8 17.0 5609276.4
-0.8 17.5 4221123.3
-0.8 18.0 2953986.3
-0.8 18.5 1843668.9
-0.8 19.0 941895.9
-8.8 19.5 504994.6
~-0.8 20.0 221408.2
-1.6 15.0 9268962.0
1.2 15.0 16098147.0
-0.8 15.0 10629213.6
-~0.4 15.0 106528075.8
0.0 15.0 10112987.0
-0.8 13.0 7614807 .0
-0.8 13.5 9046084.3
-0.8 14.0 10391696.5
-0.8 14.5 10795860.0
-8.8 15.0 10843688.3
-0.8 15.5 10239869.2
-8.8 16.0 9049883.9
-0.8 16.5 7671109.4
-0.8 17.0 5666617.8

21/3/2568 13:52:20 aligned for analyte Mn 257.610
X viewing position set to -8.8 mm having Peak intensity 16843088.3 for Axial viewing
Y viewing position set to  15.8 mm having Peak intensity 16843688.3 for Axial viewing

Align View X Radial for analyte Mn 257.618

X-position Y-position Intensity
-7.0 15.0 20677.7
-6.5 15.0e 23939.2
-6.8 15.0 28571.4
-5.5 15.0 36462.3 '
-5.8 15.0 50913.7
-4.5 15.6 75265.5
-4.0 15.8 1086378.1
-3.5 15.9 150006.1
-3.0 15.8 231723.3
-2.5 15.0 402856.4
-2.0 15.8 579076.7
-1.5 15.0 757804.1
-1.0 15.0 922437.5
-0.5 15.8 999617.5

0.0 15.0 1046887 .4
8.5 15.0 960157.6
1.8 15.0 805974.3



1.5 15.90 571866.1
2.0 15.0 284353.0
2.5 15.8 52417.2
3.0 15.8 35745.5
3.5 15.0 33557.2
4.0 i15.0 43838.7
4.5 15.0 52898.6
5.0 15.0 59418.3
5.5 15.0 57185.9
6.0 15.0 51241.2
6.5 15.0 43337.0
7.8 15.8 33069.8

21/3/2568 13:55:51 aligned for analyte Mn 257.61@
X viewing position set to 0.9 mm having Peak intensity 1046887.4 for Radial viewing




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment .
Manufacturer

Model :

SBerial No, :

D No.

Condition As-Received:
Received Date :
Calibwation Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure;

Calibrated by :

Approved by :

() Pornthippa Tameyakul

{ ) Ponpan Paipim
{+/) Saithip Meangmaf

lssue Date :

Conductivity Meter
Horiba

ES-71

De6Goo03

No.3

Used ltem

14 January 2025
16 January 2025
2501-0469WSC-1

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

(25 £ 2.5) °C

(B0 £18) %

In -house method :

- GP-CHE by direct measurement

with certified reference material (CRM)

Walalak SErE’zh,ear}

Approved Signatory

15 January 2025

The Uncertainties are for a confidence probability of approximately 85%

Approval of the head of ¢

This certificate may not be reproduced other than in fulf, except with the prior written
dibration and Testing Equipment Services.

Ceri.No.: 25CH50
Page.: 1 of 2




Cert.No.: 25CH50
Page.: 2 of 2

Condition of this result of calibration
1. Reference Sfandard Instrument =

instrument Serial No. 1D Ne. Cettificate No. Due date
1) Thermometer 9549224  130RC003 241426 24 Apr 2026

- This Certification is traceable to 81 Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials ;-

- Conductivity calibration sclution, Thermo Scientific (Traceable to NIST)

Conductivity Solution Manufacturer Lot No.

Exp. date
84 pS/em Thermo Sgientific 134402 29 Mar 2025
1413 mSlem Thermo Scientific 392/01 30:'Sep 2025
12.88 mS/em Thermo Scientific - 42207 21 Oct 2025

- Gontrol Conductivity calibration solution tempsrature by Water bath (25 % 0.1) °C
3. This certificate is valid only to the item calibrated or date and place of calibration,

Calibration resulis

Function : Conductivity Measurement.

{*) After Adjustmentat 1.413 mSicm
Conductivity Electrode Serial No.; 9C8EN212

Standard Before Adjustiment - After Adjtistment - riainty Coverage
Conductivity UUC*Reading |  UUC*Reading feasurement | factor
Solution ’ k
84 uSicm 88.6 Sfom 2.00
1.413 mS/ocm 1.413. mSfem 2.00
12.88 mS/cm 12.63 mSlem 2.0

sy,

Remark: - UUG* = Unit Under Calibration

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

<000-
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Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph

Preventive Maintenance Cheeklist

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

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventive Maintenance provides everything you need to reduce unplanned downtime and keep your systems
operating at their peak. This checklist will be comipletad at the end of e seivice and provided o you as a racord
of the preventive maintenance activities.

:" Agilent
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Agilent 7890 GC Preventive Maintenance Checklist
Introduction

Customer Information

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

o A customner representative should be available to the engineer while performing the preventive
maintenance procedures.

s Any parts, not included 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.

 If a system 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 Customer Web Links

o For more information about Agifent Technologies services, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument«services/service—repair

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

o To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include onling, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

e  Auseful 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: https://www.agilent.com/en-us/agilentresources.

e Need technical support, FAQs, supplies? - visit our Support Home page
http://www.agilent.com/search/support.

s Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel at https://www.youtube.com/user/agilent.

e 7890B Manuals are alsc available on Agilent.com:

o Safety
https://www.agilent.com/cs/library/usermanuals/public/7890B_Safety.pdf

o Installation and First Startup
https://www.agilent.com/cs/library/usermanuals/Pubﬁc/7890B_lnstallation.pdf

o Operation Manual
https://www.agilent.com/cs/library/usermanuals/Public/7890B_Operation.pdf

o Maintaining Your GC ,
https://www.agilent.com/cs/library/usermanuals/public/G3430-
90052%207890B_Maintaining%20Guide.pdf

Revision: 2.00, Issued: December 30, 2020 .

Agile Document Number: D0007063 Tagde .

DE number: 44166.7597222222 Page __ of —_  —&a Agilent
© Agilent Technologies, Inc. 2020 B



Agilent 7890 GC Preventive Maintenance Checklist

Agilent
CrossLab

From Insight to Cutcoma

Service Engineer’s Responsibitities

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.

Complete empty fields with the relevant information.

Complete the relevant checkboxes in the checklist using either a “X” or tick mark “v™.

Check “Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate.
Complete 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

Complete 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.

Additional Instruction Notes

Check for any active service notes for this unit, If there are any applicable “Safety” or "Modification
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 control software.

Revision: 2.00, Issued; December 30, 2020 -
Agile Document Number: D0O007063

DE number: 44166.7597222222 Page __ of ___ j' Agllent
© Agilent Technologies, Inc. 2020 '



Agitent 7890 6C Preventive Maintenance Checklist

System Information

Agilen
CrossLab

From {nsght 1 Guteres

O Check this box if an instrument configuration report is attached instead of completing the table

helow.

Instrument System Name and ID

Instrument System Siteand
: Lacation

GC #9700 A
i

Lﬁ‘{@

. List System Component Praduct Numbers

1. Gléto A

"List the Serial Numbers of each |
_... Component

CN 103123011

i

H
i

E- RN EN

© @

10,

Preparation

B & K K B

Discuss any specific issues with the customer before starting.

Review the instrument iogbook for recorded problems and comments.

Save instrument conirol settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components, settings as defined by current Service Notes.
Check for required firmware updates and verify with customers if they would like them installed.
Before starting the following procedures, record the Detector Signal Output(s) in the resulis table. if

the GC is turned OFF or in a service mode, comparing the detector outputs before and after the

service is not possible.

Revision: 2.00, Issued: December 30, 2020
Agile Document Number: DO007063

DE number:; 44166.7597222222

@ Agilent Technologies, Inc. 2020

Page __. of ___ i:% Agilent



Agilent
CrossLab

Feom Inzight o Owicoma

Agilent 7890 GC Preventive Maintenance Checklist

Preventive Maintenance Procedure

Clean and inspect GC

Unplug power cord from the power source,

Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
Inspect internal connectors for proper contact and placement.

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

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.

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

Bl & &8s R A

Inlet and detector consumable replacement

& For the inlets installed, perform inlet maintenance as defined in the 7890 manual ~ “Maintaining Your
GGC" - for the inlet(s) installed.

& Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL),
Multi-Maode [nfet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Interface (VI).

& If the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap.

Q [fthe GCincludes 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 castle assemblies for
contamination — clean as necessary.

Zero Sensors and Leak test

& Zero all pressure sensors per the procedure in the 7890 “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 results table.

Revision: 2.00, Issued: December 30, 2020

Agile Document Number: DO007063

DE number: 44166.7597222222 Page _._ of __
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Agilent 7890 GC Preventive Maintenance Checklist

ALS Maintenance

Section NOT applicable

Check all cabling and configuration settings between GG, tray, and injectors.
Vacuum or remove any dust, especially around fans.

Check operation of all fans.

Check syringe for smooth plunger operation.

Check for smooth operation of the needle support - clean if necessary

00000 R

Restore Instrument

©& Restore the normal operating conditions or customer method using the Browser interface or Data
System,

Purge the system with carrier flow for 15 minutes

Bake out the system, then restore the normal operating conditions

After equilibration, check and record the post PM detector signal output values.
Results 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.

B EBE8

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: 2.00, Issued: December 30, 2020 .

Agile Document Number: D0O007063 by .
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Agilent 7890 GC Preventive Maintenance Checklist

Signature Page

Service Review

Attach available reports/printouts of all tests to this documentation.

Record the Preventive Maintenance service activity in the customer's records/logbook.
Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review with the customer this service, parts replaced, and test results obtained.

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

Supply the customer with a copy of the Smart Alerts flyer.
Describe Smart Alerts to the customer.
Install Smart Alerts if requested.

D B B R & EE

goo

7890 GC Test Results Table

Detector Signal Outpuis . Before PM Service After PM Service
Front detector output N/A NIA
Back detector output N/A N/A
AUX detector output N/A N/A
Pressure decaytest = . ~. - .| Expecteditest result | Actual test result
Front inlet pressure decay test Pass Pass
Back inlet pressure decay test Pass Pass
Revision: 2.00, Issued: Decembes 30, 2020 .
Agile Document Number: DO0Q7063 b .
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Agilent 7890 GC Preventive Maintenance Checklist

7890 Parts List Table

Agilent
CrossLab

From Insight so Duseome

The following kits are recommended for capillary and purged packed inlets. If this is a general PM and the
customer has a preferred set of consumables, you may use the customer's consumables. :

Product or
model# where | Quantity
Part description Part number used consumed
SSL Capillary [nlet PM kit, Splitless 5188-6497 7890A/B 1
SSL Capillary Inlet PM kit, split 5188-6496 7890A/B 1
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B N/A
Washer
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B N/A
Single taper with Glass Wool
SSL Capillary Ultra Inert inlet Low Pressure Drop | 5190-2295 7890A/B
Split Liner - N/A
with Glass Wool
PP Inlet PM kit 5188-6498 7890A/B N/A
Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7890A/B N/A
PTV &VI)
MMI Cleaning Kit G3510-60820 7890A/B N/A
PTV Septumless Head Rebuild Kit 5182-9747 7890A/B N/A
PTV Septumless Head Teflon Guide 5182-0748 7890A/8 N/A
Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B N/A
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B N/A
Standard .011-inch FID Jet for capillary FID base | G1531-80560 7890A/B N/A
High Temperature .018-inch FID Jet for capillary | G1531-80620 7890A/B
N/A
FID base
Standard .018-inch FID Jet for packed column 18710-20119 7890A/B N
with packed FID base A
Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/B N/A
with packed/adaptable FID base
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/B
column with packed/adaptable FID base N/A
NPD Jet, universal fit, .011-inch [D G1534-80580 78904/8 N/A
NPD Jet, universal fit, .041-inch ID Extended G1534-80590 7890A/B
tip N/A
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/8B
Washer N/A
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/8B
Single taper with Glass Wool N/A
**F|D Collector Replacement Kit, if needed G1531-67001 7890A/B N/A
Revision: 2.00, Issued: December 30, 2020 .
Agile Document Number: DO007063 Sagder” .
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Agilent 7890 GC Preventive Malitenance Checldist

Service Engineer Comments

* I there are any specific points you wgsh to note as part of performmg The service or other items of
interest for the customer, please write include them in this box.

Service Completion
Service request number ___6 00724 7.4 Lg Date service completed L & J ua Lotk

Adivek 1. Customer signature \@®)

Agilent signature

Total number of pages in this document <

Revision: 2.09, Issued: December 30, 2020

Agile Document Number: DO007063
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Agilent GCMS
Preventive Maintenance Checklist

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

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



C Agilent L . b
rOSS a Agilent GCMS Preventive Maintenance Checklist

From insight to Butcome

Introduction

Select the appropriate PM to be done and then perform the checklist under that section
Q Interim Preventive Maintenance 6 months

4 Major Preventive Maintenance Yearly

This checklist covers the following model(s):

Type Model

sQ 5973 Series MSD
saQ 5975 Series MSD
sSQ 5977 Series MSD
TQ 7000 Series MS/MS
TQ 7010 Series MS/MS
QTOF 7200 Series QTOF
QTOF 7250 Series QTOF

Customer Information

o Custormers should provide all necessary operating supplies upon request of the engineer.

o Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

o Any parts notincluded 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.

o If a system 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.

Revision A.20 Issued November 2021 page . of R
DE Number 44145.7539351852 Ry -
® Agilent Technologies, inc. 2021 "__’0::_: - Ag ilent
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From Insight to Qutcomo

Important Customer Web Links

» For more information about Agilent Technologies services, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crossiab-instrument-services/service-
repair :

» To access Agilent University, visit hitp.//www.agilent.com/crossiab/university/ 1o 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 A useful 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: https://www.agilent. com/en-us/agilentresources

» Need technical support, FAQs, supplies? - visit our Support Home page at
http://www.agilent.com/search/support

» Get answers. Share insights. Build connections: ;

Join the Agifent Community at https://community.agilent.com/welcome

Service Engineer's Responsibilities

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

» Complete empty fields with the relevant information.
» Complete the relevant checkboxes in the checklist using either a *X" or tick mark “v"" .

» Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

o Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

» Complete the Service Review section together with the customer.

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

Additional Instruction Notes

* Preventive maintenance is a factory recommended procedure designed to reduce the likelihood
of electromechanical failures. Failure to perform preventive maintenance may reduce the long-
term reliability of certain instruments and systems. Two preventative maintenances (PMs) per
year are recommended, the Major PM Service will be performed annually with an Interim PM
performed 6 months after the Major PM.

Revision A.20 Issued November 2021 Page of R
DE Number 44145.7539351852 teate” .
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System Information

£

0 Check this box if an instrument configuration report is attached instead of completing the
table.
‘ Instrument System Name and !D Ms &5 a7s5 ¢

fab

, Instrument System Site and Location

List System Component Product Nurmbers - List the Serfal Numbers of each Component -

" GoIFLA USHiL363 14
2.

Preparation

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and settings as defined by current
Service Notes

Check for firmware updates and verify with customers if they would like them installed.
Firmware update(s) are strongly recommended.

8 BES8N8S

Customer Responsibilities

Customers should ensure that all necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes, calibrant solution and solvents required for
successful preventive maintenance are avallable. A customer representative should be available
while the preventive maintenance is being performed.

Revicion A,20 lssugd November 2021 Page of
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Agilent GCMS Preventive Maintenance Checklist -

Important notice for customers

The customer should complete the following before the Support Provider arrives on site:

u

Perform an autotune and retain the printed tune report just prior to the start of the PM to verify

performance of the equipment.

Note: jtis recommended to have the customer run the autotune and tune evaluation prior to
the PM and then start the vent cycle so that the instrument will be ready for the service

representative.

Definition of the Task/Recommended items within the document

Yes
|
O
O
[

O

Yes selected means that the task was done or the part was
required.

No selected means that the task was not done or the part
was not required.

Interim selected means that this task is recommended to be
done at &-month intervals.

Major selected means that this task is recommended to be
done yearly; if the customer would like a service to be done at
the 6-month interval then the-service could be purchased.

Task Recommended
No Interim / Major / As needed
O O O |
M O O |
0O ™ (] [1
0 R (] 1
o O ( |

As needed selected means that the task was done or the part
was used as needed. For example, there could be two types -
of filters that could be used and this was the one selected.

-

Preventive Maintenance Procedures

Yes/No Intérim/Majof. |Déscriptiony - .0 o
v ] M 53] Perform general inspection of system for cleanliness
¥ O M M Disguss any problems the customer is having with the instrument
O M o Review customer maintenance records and exclude maintenance on recently serviced items
v o =m o Review the most recent autotune report. This will give a starting point for evaluating spectral
peaks, baseline noise, peak shape, mass assignments and resolution.
» e . |BGEMS e
Yes/No Interim/Major |Description
& O ™ ©  |Record Instrumant model no. S3(99 4
¥ O &8 © Record Instrument serial no. U3 3i3i4
0O & ¢4 Record Rough Vacuum
oM @& W Record Manifold Vacuum
¥ O ™ @ |Typeof Colurnn installed DB . Lig
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Agilent GCMS Preventive Maintenance Checklist

System Checks

Yes/No interim/Major

Description

Verify that calibration peaks were seen prior to starting the PM

Vent the instrument

Inspect vacuum hoses, pump, exhaust tubing, and power cords for excessive wear.

Visually inspect calibrant levels — PFTBA PFDTD (if appl.), IRM (if appl.). Refill if available.

Look for any obvicus external damage or problems.

[
7
[
#A
&z

Clean air intake(s). Cosmetic cover(s) may need to be removed.

Ojojolagjoy0jg
) =) &) R SR
| K| K B K =)=

S|

Verify system line voltage meets instrument specifications: Yes & NoO

Yes/No O &

Wet Mechanical vacuum pumps

Yes/No [nterim/Major

Description

oo & = Check for evidence of oil leakage. Check pump gasket for leakage.

[ s] M ™ Drain and replace mechanical purnp oil.

oo &8 ® Replace Oil Mist Filter if applicable.

OO0 &8 M Discuss with customer the need for more frequent ofl changes if the oil is dirty

o 0 ¥ ® Don't use mist filters with Chemical lonization.

oo o 4] Perform anti-suckback valve test. Power on until side plate is held closed, power off and
' check that side plate holds closed. Visually confirm that no ol returns up vacuum hose.

Yes/No 0O B Dry Mechanical vacuum pumps - Diaphragm

Yes/No Interim/Major | Desctiption

O 0O ] =] Check for evidence of poor vacuurmn — Turbo power demand, poor manifold vacuum, etc.

O o M o Clear air flow paths of dust.

O O ] 4] If vacuum is poor, then replace the diaphragm pump.

oo ¥ o Perform anti-suckback valve test. Power on until side plate is held closed power off and

check that side plate holds closed.
Yes/No ¥ O Dry Mechanical vacuum pumps - Scroll

Description

Yes/No Interim/Major
[

MO @ Replace the tips seal on the IDP pump.

MO E o Check for evidence of poor vacuurn — Turbo power demand, poor manifold vacuum, etc.
M O & « Replace the Exhaust Filter if required.

M D 7] 5| Discuss with customer the need for more frequent changes, if needed.

[ ] M o Inform customer that pump gas ballast should be instailed all the time.
M O %] | Perform anti-suckback valve test. Power on until side plate is held closed, power off and

check that side plate holds closed.

Cleaning System and Filters

Yes/No Interim/Major

Description

Fans

Remove dust from fans and vent covers,

MO &8 O
M O & o

Verify fans are functional and that there is enough space around the
instrument for proper cooling.

Source cleaning

Open analyzer and remove the source.

Disassemble, Clean, Re-assemble source.

Re-install source and close analyzer.

Filters

Replace RMSH-2 Helium gas filter — if applicable.

Replace RMSN-2 Nitrogen gas filter — if applicable.

Replace RMSHY-2 Hydrogen gas filter ~ if applicable.

CP17988 — Gas Clean Carrier Gas Kit for 7890 for Nitrogen or Heliurn;
Bracket, Mount, and Filter — if applicable.

CP17974 — Gas Clean Filter Kit GC/MS 1/8"; Mount and Filter - if applicable.

CP17973 ~ Gas Clean Filter; Replacement Filter — if applicable.

olojol ooloo] ==
BB R ®ERBIE) (Oj00
HIEIE [AREE ("EE
BEE gRER (REE

5190-9071 — Methane Gas Filter ~ if applicable

Guidance: If gas filter is replaced, write the change date on the filter using 2 permanent marker.

Revision A.20 Issued Novemnber 2021
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Agilent GCMS Preventive Maintenance Checkiist

1System post-check
Yes/No Interim/Major | Description
g O ] Pump system back down. Wait until system stability has been achieved.
M O &8 & Verify system vacuum reading(s) via the gauge controller.
] M Leak Check
M 0O [ o Verify system in manual tune
¥ O m ™ Compare against previous tune file report(s)
¥ 0O M # Change to Tune and verify that all temperatures, pressures, and gas flows reach method set
points
¥ DO ] 5] Check manually that you have calibration peaks.
¥ O g B El Autotune Performed

Guidance: If the PM Service is performed prior to a qualification service, then use the qualification procedure as a guide

for final instrument setup and checkout.

Service Review

ORENE &8

Engineer's Comment box.
documentation.

Agilent Test Results Table

Attach available reports/printouts of all tests to this documentation.
Record the Preventive Maintenance service activity in the customer's records/logbook. Record
the PM event in the Smart Alerts logbook, if applicable.
Update/reset instrument maintenance counters as appropriate.
Affix the PM sticker to the system or instrument loghook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Systems in a compliant environment may need additional

Test Description

Expected Test Result

Actual Test Result

Revision A.20 Issued November 2021
DE Number 44145.7539351852
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Agilent Consumed Parts List Table

O Section not applicable

Agilent GCMS Preventive Maintenance Checklist

Product or Model# | Quantity
Part Description Part Number where used consumed
Revision A.20 Issued Novernber 2021 Page . of . .
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Signature Page
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From Insight to Outcome

Agilent GCMS Preventive Maintenance Checklist

Parts — As needed as part of the PM

Common MS Filters and Seals — 5973/5975/5977/7000/701 0/7200/7250 Series

Supplies
Yes/No Interim/Major/As needed | Description Part number
g ¢ ] g = Helium gas filter — if required RMSH-2
oY O = #H Nitrogen gas filter — if required RMSN-2
o8 O MM o Big Universal Trap, 1/8" fittings, Hydrogen, if required RMSHY-2
o 0O & o Gas Clean Carrier Gas Kit for 7890 for Nitrogen or Hefiumy; cP17988
Bracket, Mount and Filter ~ if requirad
o O ™M H Gas Clean Filter Kit GC/MS 1/8 in (complete replacement | 54507,
kit) - if required
o O M H Gas Clean GS/MS Filter — if required CP17973
oM O M © Chernical lonization Gas Purifier (Cl systems) — if required {5790-9971
oM &8 & O Agilent AVF Platinum, 1 quart 5191-5851
Gas filters need to be changed only if required
MS Maintenance Supplies for 5973/5975/5977 Series
Yes/No O 0O Supplies
Yes/No Interim/Major/As needed |Description Part number
O O ©E ™ Diffusion pump fluid (Diffusion Pump Models) 6040-0809 Qty 2
B O ) [] 2] IDP-3 Tip Seal Replacement Kit (IDP-3 Dry Pump Models) |G7077-67018
O & O v o IDP-3 Tip Seal Replacement Kit (no tools ~ CSD P/N) 5190-9561
o O M ™ IDP-3 Tip Seal Replacerment Kit (no tools = VPD P/N) IDP3TS
o8 O M ®© Filter element for IDP-3 REPLSLRFILTER2
O o (] [} [} DS42 0Oil Mist Eliminator 3/4G & 3/8 SR0O3706556
O™ O M ¥ Exhaust oil mist trap (thread) Edwards/Pfeiffer (G1099-80039
MS Maintenance Supplies for 7000/7010 Series
Yes/No O 0O Supplies
Yes/No Interim/Major/As needed Description Part number
oM 0O F # Nitrogen gas filter RMSN-2
o8 O &M # £§é1e?s§(p Seal Replacement Kit ({DP-10 Dry Scroll Pump G7004-67023
o™ O EH # IDP-10 Tip Seal Replacement Kit (no tools — VPD P/N) X3807-67000
O & | M & Qil Mist Filter RVS (56600-80043
O™ 0 % o] Filter element for the IDP-10 REPLSLRFILTER1
MS Maintenance Supplies for 7200/7250 Series
Yes/No 0O [l Supplies
Yes/No Interim/Major/As needed | Description Part number
o O M # Nitrogen gas filter — if required RMSN-2
O O ©E © RIS Probe Maintenance Kit (7200 Series only) (G7005-60170
0O & O & 5] DS202 Oil Mist Eliminator SR03706800
0O O HE & IDP-15 Tip Seal Replacement Kit (IDP-15 Dry Pump Models) 15190-9613
O O &8 = IDP-15 Tip Seal Replacement Kit {no tools = VPD P/N) %3815-67000
OB O M © Fiiter element, for SHM-110/SH-112/1DP-15 exhaust silencer |REPLSLRFILTER
O O #B & DS 3/8 MAG. PLUG AND GASKET SR03701824
MS Maintenance Supplies for JetClean
Yes/No O O Supplies
Yes/No Interim/Major/As needed | Deseription | Part number

Revision A.20 |ssued November 2021
DE Number 44145.7539351852
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From Insight to Quicome

Agilent GCMS Preventive Maintenance Checklist

= = I |

| Big Universal Trap, 1/8" fittings, Hydrogen, if reguired

[RMSHY-2 |

Consumable Parts Reference — Purchasable by customer, not
included as part of PM

Common MSD Maintenance Supplies 5973/5975/5977/7000/7010/7200/7250 Series

Common Recommended Consumables Parts
Yes/Np Interim/Major/As needed |Description Part number
DM O O o El High Temperature Filaments G7005-60061 Qty 2
[] El [m] [m] [ HES El Filaments G7002-60001
o8 0O O ©& LE-E! Filaments (3850-60021
O8 O O M C! High Temperature Filament — all MSDs 37005-60072
o8 O O ™ PFTBA GCMS Tuning Standard calibrant 05971-60571
O & O O [r] PEDTD calibrant, 1 mbL 8500-8510
O O O ] PFET, IRM calibrant for GC QTOF 0.5 mL 5190-0531
MSD Maintenance Supplies 5973/5975/5977 Series
Yes/No O 0O Supplies
Yes/No Interim/Major/As needed |Description Part number
O O 0O ©o Cl Interface tip seal (tip and spring combo) G1999-60412
oM O O © Cl Interface tip seal (tip only) (G3870-20542
O O 0O & Cl Interface tip seal spring (spring only) $1999-20023
0¥ o o =@ Repeller insulator G1099-20133 Qty 2
Oo¥ O O ] Lens insulator/holder (HES) (G7002-20074
O¥ O O ™ Ring heater/sensor assembly (HES) G7002-60043
OM 0O O B Ceramic insulator for Extractor (HES) $7002-20064
O O 0O ®& Transfer-Line Tip Cap, Threaded (G3870-20547
O O O © Transfer-Line Tip Base, Threaded G3870-20548
MS Maintenance Supplies for 7000/7010 Series
Yes/No [0 0O Supplies
Yes/No Interim/Major/As needed |Description Part number
O¥M 0O ] o] C! Interface tip seal - 7000 G1999-60412
O8 O [m] ] Cl interface tip seal - 7010 G7002-60412
OM O O ® Cl Interface tip seal (tip only) G3870-20542
O O 0O 5] Cl Interface tip seal spring {spring only) (1999-20023
OF O a (5] Repeller insulator - 7000 G1099-20133 Qty 2
08 0O ] 4] Lens insulator/holder (HES) (7002-20074
O O O o Ring heater/sensor assembly (HES) G7002-60043
O M O [ & Ceramic insulator for Extractor (HES) G7002-20064
O ¥ O 0O ™ Transfer-Line Tip Cap, Threaded G3870-20547
O 0O O & Transfer-Line Tip Base, Threaded (3870-20548
MS Maintenance Supplies for 7200 Series
Yes/No 0O O Supplies
Yes/No Interim/Major/As needed |Description Part number
O O 080 ® Extractor Lens [nsulator 167005-20133
O 0O O #& Jon Focus Insulator G7005-20442
O O 0 ™ Ring Heater/Sensor Assembly 6700560110
o¥ O O ™ RIS Xfer Tip G7005-20542
O ¥ |} 0 7] RIS Xfer Tip Spring (37005-20024
Revision A.20 Issued November 2021 Page of SR
DE Number 44145,7539351852 a0y’ -
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Agilent GCMS Preventive Maintenance Checklist

MS Maintenance Supplies for 7250 Series

Yes/No £ O Supplies

Yes/No Interim/Major/As needed |Description Part number
O &8 O O o Lens insulator/holder (HES) G7002-20074
O & O ] ] Ring heater/sensor assembly (HES) (7002-60043
O O 0O & Ceramic insulator for Extractor (HES) (57002-20064
O % O O ™ Transfer-Line Tip Cap, Threaded (33870-20547
O & 0O ] &3] Transfer-Line Tip Base, Threaded (3870-20548
oM O O # El Extractor Transfer Tip (3870-20542
O &8 O O © Cl Tip Compression Spring (51999-20023
MS Maintenance Supplies for Intuvo 9000 MS Systems

Yes/No O [ Supplies .

Yes/No Interim/Major/As needed | Description Part number
oM O 8 ® Swaged MS Tail - Packaged (54590-60009
O & O o ® Swaged MS Tail (HES) - Packaged (34590-60109
Common MS Maintenance Supplies

Parts required

Yes/No Interim/Major/As needed | Description Part number
O & 0O [ [5] Abrasive paper, 30 um 5061-5896

O & 0O [ Alumina powder 393706201
o O o ™ Cloths, clean {pkg of 15) 05980-60051
o ™M O O © Cloths, cleaning (pkg of 300) 03710-4828
o8 0O [ %] Cotton swabs {pkg of 100) 5080-5400

O & O a ] Gloves, clean, large 8650-0030

O M O o ® Gloves, clean, small 8650-0029

Revision A.20 Issued November 2021
DE Number 44145,7539351852
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AAilent
CrossLab
Agilent CrosslLab Start Up Services
Agilent 7890 Gas Chromatograph

Preventive Maintenance Checklist

Agifent Preventive Maintenance provides Factory recommended service for your analytical instruments to assure
velizble anearation and the aceirasy of vaur rasulis.

Belivered by highly trained and certified service engineers using genuine Agitent parts and supplies, Agilent
Preveniive Maintenanes provides-avething you need do roduce unplenned downtime and keep your systems
operating at their peak. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities.
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Agilent 7890 GC Preventive Maintenance Checklist
Introduction

Customer information

« Customners should provide all necessary operating supplies upon request of the engineer.

s A customer representative should be available to the engineer while performing the preventive
FrerierdTe prtedues.

» Any parts, not included 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.

s If asystemv requires thé use of extra or special procedures and/or parts forthe mainenance
service, then these must be ordered separately and charged as arepalr, which may incur
additional costs.

Important Customer Web Links

e For more information about Agilent Technologies services, please visft our website using the '
following URL: http:f/www.agilent.c'om/en-us/products/crossiab-insirument-services/sewice—repajr

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

e To access Agilent University, visit hitp://www.agilent. com/crosslab/university/ to learn about
training options, which include onling, classroom and onsite delivery. A training specialfist can work
directly with you to help determine your best options.

e Auseful 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 outthe
Resource Page here: https://www.agilent.com/en-us/agileniresources.

a Need technical suppori, FAQs, supplies? - visit our Support Home page
hitp://www.agilent.com/search/support.

s Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channe! at hitps://www.youtube.com/user/agilent.

o 7890B Manuals are also available on Agilent.com:

o Safety
https://www.agilent.com/cs/iibrary/usermanuaisfpub!ic/78908_83fe1y.pdf

o Installation and First Startup
https://www.agilent.com/csflibrary/usermanuals/ Public/7890B_instaliation.pdf

o Operation Manual
hitps://www.agilent.com/cs/library/usermanuals/ Public/7890B_Operation.pdf

o Maintaining Your GC
httpsy//wwew.agilent.com/es/library/usermanuals/public/G3430-
90052%2078908_Maintaining%20Guide.pdf

Revision: 2.01, issued: Septernber 15, 2021 .
Agile Document Number: D0013618 Z g, egbet .
DE number: 44166.7597222222 Page £~ of L TwT Agilent
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Service Engineer’s Responsibilities

-1

Contact the customer and ensure that alf necessary supplies are availabie before the preveniive
maintenance visit.
Orily select dose pages that felate to the systen of rodise efrgpserviced.
Complete empty fields with the refevant information. .
Complete the refevant checkboxes in the cheeklistusing either a "X” or tick mark “v".
Check "Section not applicable” check boxes to indieate services/tasks not delivered, as appropriate.
Complete 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
Complete the total number of pages field in the Service Completion section
Ask the eustomer fo sign the Service Completion section including the customer’s and your
signaigure, '

Additional Instruction Notes

®

Check for any active service notes for this unit. if there are any applicable “Safety” or “Modification
Recomimended” Service notes, plan to implement the changes on this unit before doing any
Guedificationservice. :

Bo not implement firmware updates, unfess you get approval from the customer and are sure that
they are compatible with the instrument control software.

Revision: 2.0, Issued: September 15, 2021 A .
Agite Document Number: DO013618 Lg q odat .

DE nurnber; 44166.7597222272 Page & of I ii- Agilemt
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Agilent 7880 GC Preventive Maintenance Checklist

System Information

Check this box if an instrument configuration reportis attached instead of completing the table
below,

::r;s“m;::nt@siemsﬂea"d WE-%VIYDMWM %Wkﬁ &/ j@ Lﬁt)@ -

. List System Component Product Numbers . © |+ . &ﬁ*:;?:;’a' Numbers of each * .

&1 R BN R Y777

2 GAIA NItz
o Gasha | O L
Preparation

@ Discuss any specific issues with the customer before starting.
7 Review the instrument loghook for recorded problems and cornments.
A Save instrument conirol setiings before starting the procedure.
Perform a general inspection of the system for cleanliness.
@ Check for proper installation of paris, assembiies, sensors etc.
[ Check system for required installation of compenents, settings as defined by current Service Notes.
A Check for required firmware updates and verify with customers if they would like them installed.

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

Revision: 2.01, Issued: September 15, 2021

Agile Document Number: D0D13618 ﬁ i
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£t 7800 GC Preventive Maintenance Checklist

Preventive Maintenance Procedure

tean and inspect GC

E( Unplug power cord from the power source,
Open GC covers and vacyum/remove any dust/debris. Pay particular attention to coofing fans.
Lp’ inspect internal connectors for proper contact and placement. :
Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.
@/ WVerify oven mofor spins freely and turns on with the oven door closed; off when the door is apened.,
a1 Verify operation of all other fans - the inlef and EPC eooling fans.
Werify oven imake/outlet flap assembly is cperating smoothly white healing and cooling the oven

inlet and detector consumable replacement

& Forthe inlets installed, perform infet maintenance as defined in the 7890 manual - “Maintaining Your
GC” - for the inlet(s) instatled,

d Replace the split vent frap cartridge filter on units with these Inlets: Split/Splitless Capillary {ssL),
Mufti-Mode Infet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles interface {vi).

I the inlet system is used in Split Mode with viscaus samples, inspect and clean the splif vent twbe on
Q/fhe inlet and flush or replace the tubing between the inlet and the spiit vent trap.

§f the 6C includes a Flame lonization Detector (FID), replace the jet. if the ignitor shows any buildup of
sarnple or corrosion, replace the ignitor. Examine the FID eollector and castle assemblies for
Contarmination — ciean as necessary,

Zero Sensors and Leak test

Zero ali pressure sensors per the pmcedure in the 7890 “Advanced User Guide”.

EZ/ Perform inlet pressure decay test(s} as defined in the 7890 “Troubleshooting Manual”.
¥ zhe PM is done in prepearation for an Qperational Quelification, then the pressute decay test defined
Tthin that protocol can be used for the PM.

Record if test passed or failed in the resulis table.

Revision: 2.01, issued: September 1 5,2027 )
Agile Document Number: DO013678 ? ﬁ A .
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Agilert 7890 GC Preventive Maintenance Checkiist

ALS Maintenance

1 Section NOT applicable

o Checkall cabling and configuration settings between GC, tray, and injectors.
% Yacuum of rersove any dust, especiafly around fans.

R{ Check operation of all fans.

J Check syringe for smooth plunger operation.

& Check for smooth operation of the needle support ~ clean if necessaty

Restore insirument

Restore the normal operating conditions or custonver methed using the Data Systemn.
A4  Purge the system with carrier flow for 15 minutes
? Bake out the system, then restore the normal operating conditions

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

ﬁ Perform a chemical checkout, If this s a routine PM, inject the cusiomer’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 f g e s
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Signature Page

Service Review

Agilent
Crossiab

From tasight 10 Cussame

9  Attach available reports/printouts of all tests 1o ihis documentation.
@ Record the Preventive Maintenance service activity in the customer's records/loghook.

@ Update/reset insframent maintenance
Affix the P sticker to the system or instrument logbook based on the custorner's request.
Complete the Setvice Engineer Comments section if there are additiohal comiraenis.
Review with the customer this service, parts replaced, and test resufis obtained.

if the instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box or i necessary, in the eustomer's I records. :

Supply the customer with a copy of the Smart Alerts flyer.
Describe Smart Aleris to the customer.
Instali Smart Alerts if requested.

000 0OOE

counters as appropriate.

7890 GC Test Results Table

‘Detector Signal Ouiputs o Before PM Sarvice | Aficr PM Service | 101
Front detector output T:}, l; C‘;}:) D) ‘
Back: detector output 74 / . L’, Cﬂ E CP
AUX detector output 47 7 CTC D)

Presswe decay test . Expe gt | Actualtestresile:
Front inlet pressive decay test Pass (7@%

Back inlet pressure decay test Pass r4ss

Revision: 2.07, issued: September 15, 2021

Agite Document Number: DG013618
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7890 Paris List Table
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The following kits are reccmmended for capiilary and purged packed inlets. If this is a general PM and the

customer has a preferred set of consumables, you may use the customer's consumables.

E 7| Prodiietor "<

‘Partdescripion” . o bl ms 0 | Parnumber ©o Jused o b

SSL Capiffary Inlet PM kit, Splitless 5188-6497 7850A/B

S8L Capillary inlet PM kit, split 5188-6496 7890A/B

SSL Capiliary Ultra Inert inlet Gold Seal with 5190-6144 7890A/B

Washer “/b’
$SL Capillary Ultra Inert inlet Splitless Liner - 51902293 7890A/B.

Single iaper with Slass Wool C‘/‘(}*‘
351 Capiflary Ulira inert infet Low Pressure Drop | 5190-2295 789DA/B

Split Liner -

with Glass Weol N/é—
PP Injet PM kit 5188-6498 7890A/8 VA4
Split vent trap PM kit, single cartridge (for MM, | 5188-6495 ' 7890A/8 N /A—
PTV & Vi)

MMI Cleaning Kit 63510-60820 7890A/B t/a-
PTV Septumless Head Rebuild Kit 5182-9747 7890A/B Va-
PTV Septumless Head Teflon Guide 5182-9748 7890A/8 c} /A—
[gnitor (glow plag) assembly with O-ting 19231-60680 T890A/B ]

FID Collector Rebuild/Cleaning Kit 6153167000 7890A/B N /4,
Standard .01 3-inch FID Jet for capillary FID base | G1531-80560 7890A/B N /k
High Temperature .018-inch FID Jet for capillary | G1 531-80620 7890A/B N /A‘
FID base

Standasd .018-inch FID Jet for packed column 18710-20116 7890A/B N /a_
with packed FID base

Standard .01 1-nch FID Jet for capillary column | 19244-80560 7850A/B 4
with packed/adaptable FID base

High Temperature .018-inch FID Jet for capillary | 15244-80620 7890A/B N /4
column with packed/adaptable FID base

NPD Jet, universal fit, .011-inch iD 51534-80580 ] 7890A/B [J /4/
NPD Jet, universal fit, 011-inch ID Extended G1534-80590 7890A/B Mé’
tp

SSL Capillary Uhra Inert Infet Gold Seal with 5190-6144 7890A/B {\[ /)»
Washer

SSL Capillary Ultra Inert inlet Splitiess Liner - 5190-2293 7890A/B [%l
Single taper with Glass Wool o
=F{D Collector Replacement Kit, if needed 61531-67001 7890A/B (*7/'—"

Revision: 2.01, Issued: September 15, 2021
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Agitent 7880 GC Preventive Maintenance Checklist

Service Engineer Comments

. I there are any specific points you wish to note as part of performing the service or other items of
interest for the customer, please write include them in this box.

Service Completion

Service request number 6&5?‘2042% Date service completed jf ; éf ZQ%
Agilentt signature ﬁ/\ﬁ— Customer signature Sakgo m

Total number of pages in this document ‘ 4‘ fﬁ ‘3’\%
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1 Aldrin Liquid-Liguid Extraction, Gas Chromatographic Method™
2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
3 | Barium 1) Digestion, Direct Nitrous Oicide—Acetylene Flame
Method!®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma Method®@
4 CL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method
5 Y-BHC Liquid-Licuid Extraction, Gas Chromatographic Method
6 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method®
7 Cadmium 1) Digastion, Direct Air-Acetylene Flame Method
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method®
8 Chernical 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 Chromatogiaphic Method®
S

17 Endosulfan |...
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17 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
18 Endosulfan I 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®™ A
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 °C
37 | Total Kjeldahl Nitrogen Macro-Kjeldaht Method®
38 Total Suspended Solids

Dried at 103-105 °cl w
/

39 Trivalent Chromium...
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39

40

Trivalent Chromium

Zinc

Digestion, Inductively Coupled Plasma Method;
Colorimetric Method:; Calculationt®

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method®™

©
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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®

a 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™

1 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

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

Mass Spectrometric Method™ SN (Y.@‘}
oA

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 Benzo(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-chlorpethyl)ether Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

18 Bis(2-ethylhexyl)phthalate Liguid-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 Methodm

22 Butyl benzyl phthalate Liguid-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 Chronﬁatographic/
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/

tric Method®
Mass Spectrometric Metho goq\;())

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 (1) 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Colorimetric Method;
Calculation!®
3) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®
34 Chromium (V1) Colorimetric Method™
35 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
‘Mass Spectrometric Method®
36 Cyanide Distillation, Colorimetric Method®
37 . | 2,4D Liquid-Liquid Extraction, Gas Chromatographic Method®
38 DDD Liquid-Liquid Extraction, Gas Chromatographic Method®™
39 DDE Liquid-Liquid Extraction, Gas Chromatographic Method®
40 DDT Liquid-Liquid Extraction, Gas Chromatographic Method®
41 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
‘ Mass Spectrometric Method™
42 Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™ |
44 1,3—Dichtorobenzene 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™
a7 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
48 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
» Mass Spectrometric Method
49 cis-1,2-Dichloroethylene

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™ %ﬂ.@)

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 1 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 Chrormatographic 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 Liguid-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 époxide 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 3-HCH Liquid-Liquid-Extraction, Gas Chromatographic Method™
72 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic Method™
73 Hexachlorocyclopentadiene Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

il

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 Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ ‘

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

Mass Spectrometric Method®™

o)

91 N-Nitrosodi-n-propylamine...
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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
pPCB-1242
PCB-1248
PCB-1254
PCB-1260
93 Pentachlorophenot Liquid-Liquid Extraction, Gas Chromatographic Method™
94 | pH Electrometric Method"
95 Phenanthrene Liquid-Liquid Extractio:;l, Gas Chromatographic/
Mass Spectrometric Method™
96 Phenol 1) Distillation, Direct Photometric Method™
2) Liquid-Liquid Extraction, Gas Chromatographic
Method™
97 Pyrene Liquid-Liquid 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 (Cs-Cg) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!2%2 % m\i}l
4

106 TPH (Cs5-Cyo)...




nfudi dsuany BAas1ed
106 TPH (Cg-Cie) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®24
107 | TPH (Co16-Css) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®22
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 Chromatographic Methog™
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 Methoc{l[QI

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 Method®
%;’E‘}'
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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 Fumace
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
Flarne Method™

Adsorption Sampling, Gas Chromatographic Method®
lsokinetic 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 Chromatographic Method®
Absorption Sampling, lodometric Method™

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

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

3) lsokinetic 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® %‘(Y‘(@

rd

15 Sulfur 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 Method02%

2) Solid-Phase Extraction, Gas Chromatographic
Methodl!10:24]

3) Soxhlet Extraction, Gas Chromatographic
Method!*24

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method®4%!

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

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method6:14

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, Hydride Generation/
Atomic Absorption Spectrometric Method!:417]

2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®!7

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method61!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!528!

3) Waste Extraction, Digestion, Inductively Coupled

Plasma Method6:4! %ﬁ@)
2 /!

4) Digestion...
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Beryllium

Cadmium

Chlordane

Chromium

4) Digestion, Flame Atomic Absorption Spectrometric
Method"3)

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

6) Digestion, Inductively Coupled Plasma Method!%
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!41%

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!"!¢l

6) Digestion, Inductively Coupled Plasma Method4%
1) Waste Extraction, Digestion, Flame Atornic
Absorption Spectrometric Method!6:1%!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!6.2¢!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"¢1%

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

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

6) Digestion, Inductively Coupled Plasma Method!*4
1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1024

2) Solid-Phase Extraction, Gas Chromatographic
Method!102¥

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“’s’%@}

o

3) Waste Extraction...
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Chromium (1)

Chromium (V1)

Cobalt

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*6:4

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

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

6) Digestion, Inductively Coupled Plasma Method%
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,
Colorimetric Method; Calculation4151€!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation16.18l
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation(61418

4) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method:
Calculation("8:158

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method: Calculation!816.18]

6) Digestion, Inductively Coupled Plasma Method;
Alkaling Digestion, Colorimetric Method;
Calculation!”8:14.18)

1) Waste Extraction, Colorimetric Method™1#

2) Alkaline Digestion, Colorimetric Method®®!#

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!17)

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method616]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!514

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

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

6) Digestion, Inductively Coupled Plasma_Method14

m .

12 Cop‘perm
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14

15

16

17

Copper

24D

DDD

DDE

DDT

Dieldrin

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

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!*516]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method14

4) Digestion, Flame Atomic Absorption Spectrometric
Method!*5)

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

6) Digestion, Inductively Coupled Plasma Method!¥
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!#2%

2) Soxhlet Extraction, Gas Chromatographic
Method®*2¥

1) Waste Extraction, Solid-Phase Extractiron,

Gas Chromatographic Method!1%24

2) Solid-Phase Extraction, Gas Chromatographic
Method(*024

3) Soxhlet Extraction, Gas Chromatographic
Method124

1) Waste 'Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!24]

2) Solid-Phase Extraction, Gas Chromatographic
Method%2%

3) Soxhlet Extraction, Gas Chromatographic
Method*2%

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!!1024

2) Solid-Phase Extraction, Gas Chromatographic
Method(10:24]

3) Soxhlet Extraction, Gas Chromatographic
Method®24

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!*%2%

2) Solid-Phase Extraction, Gas Chromatographic
Method!029

3) Soxhlet Extraction, Gas Chromatographic
Method!*124 %M

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*+0:24

2) Solid-Phase Extraction, Gas Chromatographic
Method!*%24

3) Soxhlet Extraction, Gas Chromatographic
Method!!?4

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method10:24

2) Solid-Phase Extraction, Gas Chromatographic
Method1024

3) Soxhlet Extraction, Gas Chromatographic
Method!:24

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™51)

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!™14)
1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1024

2) Solid-Phase Extraction, Gas Chromatographic
Method!1029

3) Soxhlet Extraction, Gas Chromatographic
Methodt129

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method®51%

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!1%24

2) Solid-Phase Extraction, Gas Chromatographic

Method!0:29 %{T‘{\Pj

3) Soxhlet...




-ebh -

Do
=
c

=sh.

g1Tuany

ada g
WIATIEH

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
Method**2%

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™#24 *
2) Soxhlet Extraction, Gas Chromatographic
Method!*!2%

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

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!*6*4]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method614

4) Digestion, Flame Atomic Absorption Spectrometric
Method!7%

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

6) Digestion, Inductively Coupled Plasma Method™¥
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!5!

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

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method6:14

4) Digestion, Flame Atomic Absorption Spectrometric
Method™*3! ,

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

6) Digestion, Inductively Coupled Plasma Methodt*¥
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™*%!

2) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!"1%23)

3) Soxhlet Extraction, Gas Chromatographic

Method*"?
W
X 4

22,455
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29

30

31

2,2',4,5,5'-Pentachlorobiphenyl
2,2,3445-
Hexachlorobiphenyl
2,2'4,4')5,5-
Hexachlorobiphenyl
2,234,455
Heptachlorobiphenyl

Pentachlorophenol

Selenium

Silver

Thallium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method(*#24

2) Soxhlet Extraction, Gas Chromatographic
Method[ll.za]

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!621]

2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"?4

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method*6!5)

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

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®51%

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!*4**!

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

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method(*6:1

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

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

6) Digestion, Inductively Coupled Plasma Method!"%

S

EARY:

32 Toxaphene...
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32

33

34

35

36

Toxaphene

Trichloroethylene

Vanadium

Vinyl chloride

Zinc

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method!*1%29

2) Solid-Phase Extraction, Gas Chromatographic
Methodo.24

3) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method(*+?7!

1) Waste Extraction, Purge and Trap,

Gas Chromatographic/Mass Spectrometric
Method[l,lz,zﬂ

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!32)

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method /617

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

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method6:14

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

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

6) Digestion, Inductively Coupled Plasma Method!%
‘Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method61%

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!51€l

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™®5

4) Digestion, Flame Atomic Absorption Spectrometric
Method!"3]

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!:*%) _

6) Digestion, Inductively Coupled Plasma Method!"14
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Acenaphthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?"
2 Acetone Purge and Trap, Gas Chrbmatographic/
Mass Spectrometric Method!324]
3 Aldrin Soxhlet Extraction, Gas Chromatographic Method!* 129
4 Anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!?"]
5 Antimony 1) Digestion, Flame Atomic Absorption Spectrometric
Method!*!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"8)
3) Digestion, Inductively Coupled Plasma Method(™®
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!!*2”
12 Benzo(k)fluoranthene Soxhlet Extraction, Gas Chromatographic/
‘ Mass Spectrometric Method!%?")
13 Benzoic acid Soxhlet Extraction, Gas Chromatographic Method!*2%
14 Benzo(a)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%27)
15 Benzol(g,h,lperylene Soxhlet Extraction, Gas Chromatographic/
' Mass Spectrometric Method(!27
16 Beryllium

1) Digestion, Flame Atomic Absorption Spectrometric

Method!t3! % ﬂ\@)
& -

2) Digestion...
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2) Digestion, Graphite Furnace Atomié Absorption
Spectrometric Method("€!
3) Digestion, Inductively Coupled Plasma Method!¥
17 Bis(2-chloroethylether Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'!#"]
18 Bis(2-ethylhexyDphthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*%#7]
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(32¢!
20 Bromoform Purge and Trap, Gas Chromatographic/
k Mass Spectrometric Method!**%!
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**%!
22 Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1*2")
23 Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!**!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method(™!®)
3) Digestion, Inductively Coupled Plasma Method!*%!
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!!*2¢]
27 | Chlordane Soxhlet Extraction, Gas Chromatographic Method!2¥
28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!12”
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!3?4]
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! 2!
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32¢
32 Chromium 1) Digestion, Flame Atomic Absorption Spectrometric

| Method!"1%!

Sy

2) Digestion...
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2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"®
3) Digestion, Inductively Coupled Plasma Method™%
33 Chromium (111 1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation("8:15:8]
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation!"816:18]
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation!"8:1418
34 Chromium (V1) Alkaline Digestion, Colorimetric Method®18
35 Chrysene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*?”
36 Cyanide 1) Extraction, Distillation, Titrimetric Method?82%3%
2) Extraction, Distillation, Colorimetric Method?82920]
37 2,4-D Soxhlet Extraction, Gas Chromatographic Method!2
38 DDD - Soxhlet Extraction, Gas Chromatographic Method!!24
39 DDE Soxhlet Extraction, Gas Chromatographic Method!%24]
40 DDT Soxhlet Extraction, Gas Chromatographic Method!*?4
a1 Dibenz(a,h)anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(#7
42 Di-n-butyl phthatate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*#7
43 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method!*2%)
44 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®*?)
45 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!29)
a6 1,1-Bichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¢)
a7 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method324]
48 1,1-Dichloroethylene

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**?! % S}

49 cis-1,2-Dichloroethylene...
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a9 ¢is-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodl1326)
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!**2¢!
52 1,3-Oichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2¢!
53 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*28!
54 Dieldrin Soxhlet Extraction, Gas Chromatographic Method!%24
55 Diethyl phthalate Soxhlet Extraction, Gas Chromatographic/ ’
Mass Spectrometric Method®"27!
56 | 2,4-Dimethylphenol Soxhlet Extraction, Gas Chromatographic Method!%23
57 2,4-Dinitrophenol Soxhlet Extraction, Gas Chromatographic Method!*?]
58 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic Method(*%?%
59 2,6-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic Method*+?*!
60 Di-n-Octyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*!27
61 Endosulfan Soxhlet Extraction, Gas Chromatographic Method!12¥
62 | Endrin Soxhlet Extraction, Gas Chromatographic Method!!129
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!t24
67 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method!*#
68 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatograbhic/
' Mass Spectrometric Method!!*2!
69 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#24]
70 | OL-HCH Soxhlet Extraction, Gas Chromatographic Method!!24
71 B-HcH Soxhlet Extraction, Gas Chromatographic Method!!:24
72| y-HCH

Soxhlet Extraction, Gas Chromgc;sﬁéhic Method"1:24

[

73 Hexachlorocyclopentadiene...
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73 Hexachlorocyclopentadiene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!27)
74 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1:27
75 Indeno(1,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"!
76 Isophorone Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2")
7 Lead 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"t*)
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method181
3) Digestion, Inductively Coupled Plasma Methodl%
78 Manganese 1) Digestion, Flame Atomic Absorption Spectrometric
Method9! ’
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!328
81 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method!1124
82 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®%!
83 . | Methylene chloride Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method!*2%!
84 2-Methylphenol Soxhlet Extraction, Gas Chromatographic Method®1:23
85 2-Methylnaphthalene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"
86 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*29)
87 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*24
88 Nickel

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

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

3) Digestion, Inductively Coupled Plasma Meﬂf@dn'm
A\

%A} 7

89 Nitrobenzene...
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89 Nitrobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!12"]
90 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1:27
91 N-Nitrosodi-n-propylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!12"
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',34.4' 5
Hexachlorobiphenyl
2,244,455
Hexachlorobiphenyl
2,2.3,4,4'55'-
Heptachlorobiphenyl
93 | Pentachlorophenol Soxhlet Extraction, Gas Chromatographic Method 124
94 Phenanthrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method47
95 | Phenol Soxhlet Extraction, Gas Chromatographic Method1%
96 Pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!27
97 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"?!
98 Silver 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"1*!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!1¢]
3) Digestion, Inductively Coupled Plasma Method™4
99 Styrene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>2%

Eitla

100 1,1,2,2-Tetrachloroethane...
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100 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'>?®)
101 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*3%]
102 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!>%
103 | Toxaphene Soxhlet Extraction, Gas Chromatographic Method!!1:24
104 | TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2!
105 | TPH (Cog-Cyg) Soxhlet Extraction, Gas Chromatographic Method!!?22
106 | TPH (Co16-Css) Soxhlet Extraction, Gas Chromatographic Method!!1#2
107 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**2%
108 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32%
109 1,1,2-Trichlcroethane Purge and Trap, Gas Chromategraphic/
Mass Spectrometric Method!>29
110 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(*32¢
111 | 2,4,5-Trichlorophenol Soxhlet Extraction, Gas Chromatographic Method!122)
112 | 2,4,6-Trichlorophenol Soxhlet Extraction, Gas Chromatographic Method!* 123!
113 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®**?!
114 Vanadium 1) Digestion, Flame Atomic Absorption Spectrometric
Method("*3!
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!"¢l
3) Digestion, Inductively Coupled Plasma Method!'%
115 Vinyl acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*324!
116 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!?!
117 m-Xylene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method*%)
118 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!%2%!
119 p-Xylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®*2]

3

120 Xylene (Total)
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120

121

Xylene (Total)

Zinc

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method('24

1) Digestion, Flame Atomic Absorption Spectrometric
Methodl"*%

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

3) Digestion, Inductively Coupled Plasma Method*%

LPNE15D1984
’ < o W a a
1. NIENTNQRAMNTIU. USTMANTINTNGAFMNTIY, W.A. 2548, 1584 Msidndadfante

FagAldlduda sefiaanyune. 25 unsau. 2549, waudl 123 mauay 114

2. NIININYAAVATIU. YTEMANTENTINOAAMNTTY, WA, 2569, 1388 MuuArIUSuInn

v oo a o i v ¥ ay ooy o & a .
atundevulusniaissurgeananUassvandiovilseddnaldunauidu@oinds.

efeamiunen. 4 Suanau 2549, 1dufl 123 Aoufimy 1259,

¢« %

@ Aal v 1 1 < = =3 5 A
3. aunAsirnssudunndenwiUssmeing. glladinmeiinde. Auasen 4. ngunne:

SoulAINITRUN, 2547,
4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.

5. United States Environmental Protection Agency. Standards of Performance for

New Stationary Sources. 40 CFR 60. Appendix A, 2022.

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods, SW-846, 1997.
7. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846. Method 30508, 1996.
8. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996. ‘

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Separatory Funnel Liguid-Liquid Extraction. SW-846

Method 3510C, 1996.
10. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods, Solid Phase Extraction. SW-846 Method 3535A, 2007.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996. /T@}

12. United States...




- o -

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
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Spectrometry. SW-846 Method 6010D, 2018.
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Method 70008, 2007. |
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Technique). SW-846 Method 74T70A, 1994,
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Waste Physical/Chemical Methods. Mercury in Sotid or Semisolid Waste (Mangal Cold-
Vapor Technique). SW-846 Method 7471A, 1994.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydﬁde
Reduction). SW-846 Method 7742, 1994,

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Crganics Using GC/FID. SW-846
Method 8015D, 2003.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Phenols by Gas Chromatography. SW-846 Method %{Y\@l
8041, 1996.

24. United States...
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24. United States Environmental Protection Agency. Test Methods fér Evaluation Solid
Waste Physical/Chemical Méthods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007. |

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082A, 2007.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/Mass
Spectrometry (GC/MS). SW-846 Method 8260C, 2006.

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270D, 2014.

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004.

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Ojl.
SW-846 Method 9013A, 1996,

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and

7/

Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014, %M\(@J
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(Personal Air Sampling
Pump)
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20110550597
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Pump)
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20120103064
20120103081
20111203069
20120202045
20111203056
20120103059
20120202031
20120202042
20111203071
20120103046
20111203064
20111203054
20111203065
20120103092
20140505103
20140505104
20140505105
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Pump)
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Pump)
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20151102080
201510032024
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20151002111
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20151002108
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20180803003
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20180802094
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20180802087
20180802084
20180806026
20180806018
20180802098
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GilAir-3
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(Pump calibrator)
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DCL-M Rev. 1.08
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® Atomic Absorption gvie PerkinElmer ®
Spectrophotometer (AAS) it Analyst 100
Serial No. 04050110503
o Inductively Coupled Bvio PerkinElmer ®
Plasma (ICP) I Optima 8000
Serial No. 07851310024C
on UV-VIS Spectrophotometer 8o PerkinElmer ®
34 Lambda 365
Serial No 365K9042909
& Gas Chromatography Bvio Varian &
(GC-FID, ECD) fla CP-3800
Serial No 10529
gl Agilent ®
u 78908
Serial No CN16343040
& lon Chromatography (IC) g DIONEX ®
u ICS-1100
Serial No. 10010987
5] Lﬂ%m‘ﬁbﬂ (Electronic 890 Mettler Toledo &
Balance) 'E'U XP205
Serial No. 1129273885
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1851321
1851322
1851349
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