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SheetNo.:|  CAL-MS008/0124 |

CONTROL UNIT CALIBRATION
(Metric units, mm)

SheetNo.: [ CAL-M5009/01/24

CONTROL UNIT CALIBRATION
(Metric units, mm)

Date 5Jan 24 Initial Final  Average

Barometric press, Pb l 759 l 759 I 759 | mmHg

Date 6 Jan 24 Initial Final  Average

Barometric press, Pb I 759 I 759 l 759

mmHg

Dry Gas Meter Data Reference Dry Gas Meter Data

Dry Gas Meter Data Reference Dry Gas Meter Data

Console No. Serial No. | 358794 Console No. Serial No. | 358794

Model S110

Metering System ID

Metering System ID Model S110

Correction factor (Yr) 1.0068 Corréctian factor (Y¥) 1.0068

DGM Model

ES-110

Last Calibration Date

26 Oct 23

Calibrated by : Montri P.

Last Calibration Date 26 Oct 23

Calibrated by : Montri P.

Orifice Ref. DGM Temperature o Time DGM Orifice Ref. DGM Temperature 0 Time DGM
pEGtes | DGM | Volwne [ Ref | Doy Gan Ve O [Compction At manometer| DGM | Volume | Ref | Dry Gas Meter | © |Correction| AH@
setting, AH | Volume Ve, DGM | Inlet |Outlet| Avg | min factor mm setting, AH | Volume V. DGM | Inlet |Outlet| Avg i factor i
mm H20 |V, Liters| Liters T, T; T, Ta ) mm H20 |V, Liters| Liters T, T, T, T, ®
12.5 1001 | 1022 | 25 | 25 | 24 | 245 | 922 | 09844 | 48.0841 o s | o0 1 25 1 25 | 28 | 225 | o3 ol B emiiiie
25.0 1001 | 1001 | 25 | 25 | 24 | 245 | 652 | 10041 | 43.0473 25.0 1000 | 995 | 25 | 25 | 24 | 245 | 608 | 1.0073 | 420742
50.0 1002 | 1026 | 25 | 25 | 24 | 245 | 482 | 09775 | 524775 s il s T 33 Vs |z [ 2s | a0 Bl
76.0 1002 | 1001 | 25 | 25 | 24 | 245 | 388 | 09998 | 51.8067 =5 ozl i N 2 | =5 | 2 1205 | 35 B Lo
100 | 999 | 994 | 25 | 25 | 24 | 245 ] 388 |G LOUAIG DT 1000 | 1001 | 994 | 25 | 25 | 24 | 245| 355 | 10024 | 446038
1500 | 1001 | 986 | 25 | 25 | 24 | 245 | 273 | 10073 | 507076 00 T101 1l o | 31 5 | 22 | 225 | 250 i on i

Average | 09958 | 503527

Approved by : XA -

SECOT CO.. LTD.

239 Rimkloogprapa R, Bangsuc, Bangkok, 10800, THAILAND
Tel: (662) 9593600 Fax: (662) 9593535

E-Mail: envservi@secot,co.th

Average | 10073 | 43.5352

A

Approved by :

SECOT CO.. LTD.
239 Rimklongprapa Rd. Beogsuc, Baagkok. 10300, THAILAND
Tel: (662) 9593600 Fax: (662) 9593335

E-Mail: envecrv@sceot.coth



Sheet No. : “

CAL-M5007/0124 |

CONTROL UNIT CALIBRATION
(Metric units, mm)

Date 12 Jan 24 Initial ~ Final

Dry Gas Meter Data

Average

Barometric press, Pb { 758 I 758 I

758

| mmng

Console No. M50-07

Metering System ID

DGM Number 90331

DGM Model

MST-C2-1

Calibrated by MontriP.

Reference Dry Gas Meter Data

Serial No. 358794

Model 5110

Correction factor (Yr) 1.0068

Last Calibration Date | 26 Oct 23

Orifice Ref. DGM Temperature (°C) Time DGM
manometer | DGM | Volume | Ref Dry Gas Meter ® |Correction| AH@
setting, AH| Volume | V,, | DGM | Inlet | Qutlet| Avg | min factor mm
mm H20 |V, Liters| Liters T, T; T; Te (0'9)
12.5 100.0 100.6 25 25 24 24.5 9.72 0.9981 53.7523
25.0 100.2 100.2 25 25 24 24.5 6.48 1.0029 47.6709
50.0 100.0 100.8 25 25 24 24.5 4.77 0.9919 51.7327
76.0 100.2 100.9 25 25 24 24.5 3.90 0.9908 52.46_06
100.0 100.1 99.6 25 25 24 24.5 3.90 1.0005 53.0627
150.0 100.2 98.9 25 25 24 24.5 2.82 1.0032 54.0289
Average [ 09979 | 52.1180
=%
Approved by : ‘““':—%&l
SECOT CO., LTD.

239 Rimklongpraps Rd. Bangsue, Bengkok, 10800, THAILAND
Telk: (662) 9593600 Fax: (662) 9593535

E-Mail: envservi@sccot.co.th

Sheet No.: || CAL-PI-Ps10012024 |

PITOT TUBE CALIBRATION

Calibration Location:] SECOT Calibration Date : | 09-01-2024
Calibration Duct No.:] CD-0123
Calibration Standard Pitof tube data

Pitot No. :
Type S Pitot No. :

Coefficient (Cp) :

Calibrated by : Mr. Montri P.

A Side Calibration
APstd APs Deviation,d
Run No. Cpl(s)
(mm H,0) (mm H,0) Cp(s) -Cp(A)
1 15.00 21.00 0.8367 0.0000
2 15.00 21.00 0.8367 0.0000
3 15.00 21.00 0.8367 0.0000
pr,avg 0.8367
B Side Calibration
APstd APs Deviation,&
Run No. Cp(s
(mm H,0) (mm H,0) p(s) Cp(s) -Cp(B)
1 15.00 21.00 0.8367 0.0000
2 15.00 21.00 0.8367 0.0000
3 15.00 21.00 0.8367 0.0000
Cpgpave 0.8367
|CP(A)-CP(B)| =  0.0000
Cravp = 0.8367
Approved by : JS\

***§ mustbe <0.01 for the test to be acceplable ***
*** | Cp(A)-Cp(B) | must also be <0.01 if average of Cp(A) and Cp(B) is ot be used ***

SECOT €O, LTD.
29 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND
Tel: (662) 9593600 Fax: (662) 9593535

E-Mail: envseri secot1h com



Sheet No. : || TCAL-PIPS20-02/2024 |

PITOT TUBE CALIBRATION
Calibration Location: Calibration Date :

Calibration Duct No.:

Calibration Standard Pitot tube data

Pitot No.: | Std-02 Coefficient (Cp) :
Type S Pitot No. : | PS20-02
Calibrated by : Mr. Montri P.
A Side Calibration
—_— APstd APs Cp(s) Deviation,d
un No. Pis
(mm H,0) (mm H,0) Cp(s) -Cp(A)
1 15.00 21.00 0.8367 -0.0068
2 15.00 20.50 0.8468 0.0034
3 15.00 20.50 0.8468 0.0034
Cpeapave 0.8435
B Side Calibration
APstd APs Deviation,5
RunNo- | um H,0) (mm H,0) Cr® Cp(s) -Cp(B)
1 15.00 21.00 0.8367 0.0000
2 15.00 21.00 0.8367 0.0000
3 15.00 21.00 0.8367 0.0000

Cpepavg 0.8367

| CP(A)-CP(B) | 0.0068
Coiavg = 0.8401

]

Approved by : i

*#+ 5 mustbe <0.01 for the test lo be acceptable ***
*+% | Cp(A)-Cp(B) | must also be < 0.01 if average of Cp(A) and Cp(B} is ot be used ***

SECOT CO., LTD.

239 Rimkdongprapa Rl Basguc, Banghok, 10800, THAILAND
Tel: (662) 9993600 Fax: (662) 9593535

E-Mail: ervien@secot th com

Sheet No.: [ CAL-PI-LL10-01/202¢ |

! PITOT TUBE CALIBRATION
Calibration Location: Calibration Date :

Calibration Duct No.:| CD-0123

Calibration Standard Pitot tube data

Pitot No.: | Std-02 Coefficient (Cp) :
Type S Pitot No. : | LL10-01

Calibrated by : Mr. Montri P.

A Side Calibration
— APstd APs Cpts) Deviation,b
un No. S,
(mm H,0) (mm H,0) P Cp(s) -Cp(A)
1 15.00 20.50 0.8468 0.0000
2 15.00 20.50 0.8468 0.0000
3 15.00 20.50 0.8468 0.0000
Cpiapave 0.8468
B Side Calibration
APstd APs Deviation,8
Teun No. (mm H,0) (mm H,0) Cpls) Cp(s) ~Cp(B)
15.00 20.50 0.8468 0.0000
2 15.00 20.50 0.8468 0.0000
15.00 20.50 0.8468 0.0000
Cpppavg 0.8468
| CP(A)-CP(B)| =  0.0000
Crap = 0.8468

v
Approved by : %

*#ve 5 mustbe < 0,00 for the test o be acceptable ***
4% | Cp{A)-Cp(B) | must also be < 0.01 if sverage of Cp(A) and Cp(B) is ot be used *+*

SECOT CQ, LTD.

229 Rimklongpraps Re. Bangsue, Hangkok, 10800, THAILAND
Tel: (662) 9593600 Fax: (§62) 9593535

E-Mask: eoveeriisrcolth.com



THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

Customer Details

Name: Address:

Secot Co., Ltd. 239 Rimklongpropa Rd. Bangsue Khet 8angsue
Bangkok 10800

Customer Tag No.: =

Certificate Details

Number: 0484/23 Date of Issue: 22-Feb-2023 Expiry date: 21-Feb-2027
taterial Details
Production Order: 90176403 Material Code: 478100-)-62 Cylinder No.: 12360
Gas content: 6.520 M* ( nominal ) Filling pressure: 145bar (g) Valve: CGA 590 BRASS
Cylinder Owner: LINDE Cylinder Material: STEEL Cylinder Size: 471
Laboratory Report .

Component Norminal Concentration  Analysis Result’ - Uncertainty’ Method of Analysis®
Oxygen 8.00% 7.94% + 2% relative (1)56-0-01
In Nitrogen

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

Comments

Note:

1. All results expressed in this report are on mole/mole basis, unless otherwise specified

2.The reported expanded uncertainty is based on a standard uncertainty multiphed by a coverage factor k=2, providing

a level of canfidence of approximately 95%. The measurement of this material is raceable to the S through the reference
gas standard which is raceable to Swiss National Standard of Mass or other recognised national metrology institutes.

3 (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer,

(4) Electrochemical Moisture Analyzer, (5) Total Hydrocarbon Analyzer, (6) Other - Specified

Sukanya Parinyasoontorn (YV

Signatory for and on behalf of Linde (Thailand) C!}., Ltd.
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Linde (Thailand) Public Company Limited
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Wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakang, Chachoengsa 24180
Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323

THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

244

Customer Details

Name: Address: Customer Tag No.:
Secot Co.,Ltd. 239, Rimklongprapa Rd., Bangsue, Bangkok
10800
Certificate Details
Number: 0528/23 Date of Issue: 8-Mar-2023 Expiry date: 8-Mar-2026
Material Details
Production Order: 90176406 Material Code: 511600-SK-34 Cylinder No.: A007225K
Gas content: 5.20m° Filling pressure: 137.0 bar Valve: CGA 660 55
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 40L
Laboratory Report
Analytical Result
Component CO:cuérr:::at:un . Analysis Result’ L,!ncerhairmty2 Method of Analysis® Assay Date
Nitric Oxide 40.0 ppm 39.6 ppm + 1% relative (6) 1-PB-352 1-Mar & 8-Mar-23
Other NOx impurity Less than 1.9 ppm
Carbon Monoxide 40.0 ppm 41.9 ppm + 104 relative (6) 1-PB-352 1-Mar-2023
In Nitregen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 1332615G 25.61+0.13 ppm 6-May-2023
Carbon Monoxide ND52320 25.03£0.13 ppm 7-0ct-2023
In Nitrogen

Analytical Instruments used in Assay
Last Multipoint Calibration

Instrument/Make/Model Analytical Principle
FTIR Spectrometers Nicolet iS50 FTIR-NO 28-Feb-2023
FTIR Spectrometers Nicolet iS50 FTIR-CO 25-Feb-2023

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

Comments
When reordering, please quote the material number

Note:

1. All results expressed in this reporl are on mole/male basis, unless olherwise specified. The Assay of this Standard has been performed in

accordance wilh the EPA Traceabilily Protocal EPA-600,/R-12,/531 for the Assay and Cerlilication of Gaseous Calibration Standards using procedure G1

2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence of approximately 95%.
The measurement of this matenal is traceable to the I through the reference gas standard which is traceable 1o Swiss Nalional Standard of Mass of

other recognised naticnal metrology institutes.

3.(1) Gas Chromalography, (2) Paramagnetic Oxygen Analyzer, (3) Electiochemical Oxygen Analyzer, (4) Electrochemical Moisture Analyzer,

(5) Total Hydrocarbon Analyzer, (6) Othe - Specified /},“,

Sukanya Parinyasoontorn

Pageial1

This report shall nol be reproduced except in full
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signatory for and on behalf of Linde (Thailand) Co., Ltd.

PB-002/F006
Linde (Thailand) Public Company Limited 1ss/2, 15 Oct 2021

C Beprnation na 8101537008785
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THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

349

Customer Details
Name:
Secot Co.,Ltd.

Address:

Customer Tag No.:

239 Rimklongprapa Rd., Bangsue, Bangkok

10800

Certificate Details

Number: 0610/23 Date of Issue: 21-Mar-2023 Expiry date: 21-Mar-2031
Material Details
Production Order: 90176409 Material Code: 445100-SK-44 Cylinder No.: 0869384
Gas content: 5.52 M Filling pressure: 145.0 bar Valve: CGA 66055
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 40 L
Laboratary Report
Analytical Result
Compuqem Ca:gémlgi:on lAnalysis Result' Uncertainty® Method of Analysis® Assay Date
Sulphur Dioxide 80.0 ppm 83.5ppm + 1% relative (6) I-PB-352 14-Mar & 21-Mar-23
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Sulphur Dioxide 256240 52.73 £0.42 ppm 6-May-2023
In Nitrogen
Analytical Instruments used in Assay
insllument/Make/Mode\ Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50

FTIR-502

16-Feb & 17-Mar-23

Recommend usage condition
50 of actual content or before expire date whichever comes first.

Keep in well ventilation and secure area.

Minimum utilization:
Storage condition:

Comments

When reordering, please quote the material number

Note:

1. All results expressed in this reporl are on mole/mole basis, unless otherwise specilied. The Assay of this Standard has been performed in

accordance with the EPA Traceability Protocal EPA-600/R-12/531 for the Assay and Cerlilicalion of Gaseaus Calibralion Slandards using procedure G1

2. The reported expanded uncertainly is based on a slandard uncertainty multiplied by  coverage laclor k=2, providing 2 level of conlidence of approximately 95%
The measurement of this material is raceable to the 51 thiough the reference gas slandard which is traceable 1o Swiss National Standard of Mass or

other recognised national metrology institules.

THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

341

Customer Details

(5) Tolal Hydrocarbon Analyzer, (6) Other - Specilied

3. (1) Gas Chromatagraphy, (2) Paramagnelic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electrochemical Moisture Analyzer, (}(ﬂ/ +

Page10f1
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Sukanya Parinyasoontorn

Signatory for and on behalf of Linde (Thailand) Co., Ltd.

PB-002/F006
Linde (Thailand) Public Company Limited 1ss:x/2, 15 0ct 2021

UL Beginasion na. 0107537000705

15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna frad KM. 6.5 Rload, Bangkaew
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24180
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Thailand, Tel (66) 38.570-479-93

Fax (66) 38.570-323

Name: Address: Customer Tag No.:
Secot Co.,Ltd. 239, Rimklongprapa Rd., Bangsue, Bangkok
10800
Certificate Details .
Number: 0529/23 Date of Issue: 7-Mar-2023 Expiry date: 7-Mar-2026
Material Details
Production Order: 90176407 Material Code: 436700-5K-34 Cylinder No.: A00D818SK
Gas content: 5.23 m? Filling pressure: 137.0 bar valve: CGA 66055
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 401
Laboratory Report
Analyticol Result
Component cg:gémlrnaal:on Atlalysis Result' Uncertainty’ * Method of Analysis® Assay D?te .
Nitric Oxide 80.0 ppm 79.5 ppm + 1% relative (6) 1-PB-352 27-Feb & 7-Mar-23
Other NOx impurity Less than 3.9 ppm
Carbon Monoxide 80.0 ppm 81.1 ppm + 1% relative (6)1-PB-352 27-Feb-2023
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 2560035G 50.89+0.41 ppm 13-Dec-2024
Carbon Monoxide ND46423 50.20 £ 0.26 ppm 4-May-2024
In Nitrogen
) Analytical Instruments used in Assay
Instrument/Make /Model Analytical Principle Last Multipoint Calibration

27-Jan & 1-Mar-23
22-Feb-2023

FTIR-NO
FTIR-CO

FTIR Spectrometers Nicolet iS50
FTIR Spectrometers Nicalet iS50

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

Comments
When reordering, please quate the material number

Note:

1. All results expressed in this report are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been performedin

accordance with the EPA Traceability Prolocal EPA-600/R-12,/531 fot the Assay and Certilication of Gaseous Calibration Slandards using procedure G1

2. The reporled expanded uncerlainty is based on a slandard uncertainly multiplied by a coverage lactor k=2, providing a level of confidence of approximalely 95%
The measurement of this malerial is traceable to the SI through the reference gas standard which is traceable to Swiss Nalional Standard of Mass of

other recognised nalional metrology institules.
3. (1) Gas Chromatography, (2) Paramagnelic Oxygen Analyzer, (3) Electiochemical Oxygen Analyzer, (4) Electrochemical Morsture Analyzer,

(5) Tolal Hydrocarbon Analyzer, (6) Other - Specified w

sukanya Parinyascontorn

Page 1ol 1 Signatory for and on behalf of Linde (Thailand) Co., Ltd.
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Bangplee, Samutprakarn 10540, Tel (66) 2338-6100

Thailand, Tel (66) 38.570-479-93
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THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

Customer Details
Name: Address:
Secot Co.,Ltd.

Customner Tag No.

239, Rimklongprapa Rd., Bangsue, Bangkok
10800

THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

Certificate Details

Customer Details
Name:

Address:

Customer Tag No.:

Number: 2135720 Date of Issue: 19-May-2020 Expiry date: 18-May-2028
Material Details
Production Order: 90160199 Matertal Code: 477200-AL-44 Cylinder No. 0595120
Gas content: 6,90 M* Filling pressure: 145.0 bar Valve: CGA 66055
Cylinder Owner: LINDE Cylinder Material: Aluminum Cylinder Size: S0L
Laboratory Report
Analytical Result
Component m::é:tl::!an Analysis Result' Uncertainty® Method of Analysis® Assay Date
Sulphur Dioxide 800 ppm 202 ppm + 1% relative (6) I-PB-352 12-May & 13-May-20
In Nitrogen
Reference Standard used in Assay
reference Standasid Cylinder number Concentration Expiry date:
T SUIphUT DIOKIOE TUIESEIESG 5145 £ 2.4 ppm 18-Dec-2020
. In Nitrogen
Analytical Instruments used in Assay
Instrument/Make /Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50 FTIR-502 11-May-2020

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

Comments
When reordering, please guote the matenal number

Note:

1. All results expressed in this report are on mele/mole basis, unless atherwise specified. The Assay of this Standard has been performed in

accardance wilh Lhe EPA Traceabilily Protecal EPA-600/R-12/531 fof the Assay and Certilication of Gaseous Calibration Standards using procedure Gi

2. The reparted expanded uncerlainty is based on a standard uncerlainly multiplied by & coverage lactor k=2, providing a level of confidence of approximalely 956,
The measurement of this matetial is rzceable to the §: through the reterence gas standaid vihich 1s baceable to Swiss National Standard of Mass ot

other recognised national metrology nstiules.

3. (1) Gas Cheomalography, (2) Paramagnetic Oxygen Analyzer, (3) Electrachemical Dxygen Analyzer, ($) Electrochemical Massture Analyzei.

{5) Total Hydrocarbon Analyzer, (6) Other - Specibed

sukanya Parinyasoontorn

Page 10l signatory for and on behalf of Linde (Thailand) Co., Ltd.

secot Co., Ltd. 239 Rimklongprpa Rd. Bangsue Khet Bangsue
Bangkok 10800

Certificate Details
Number: 0499/23 Date of Issue: 23-Feb-2023 Expiry date: 22-Feb-2027
Material Details
Production Order: 90176404 material Code: 429900-)-62 Cylinder No.: 44157
Gas content: 6.560 M’ ( nominal ) Filling pressure: 145bar (g) Valve: CGA 590 BRASS
Cylinder Owner: LINDE Cylinder Material: STEEL Cylinder Size: 47 L
Laboratory Report . ‘

Component Norminal Concentration Analysis Result! Uncertainty® Method of Analysis®
oxygen 15.0% 15.1% + 2% relative (2)1-PB-354
In Nitrogen

Recommend usage condition
54 of actual content or before expire date whichever comes first.
Keep in well ventilation and secure area.

Minimum utilization:

Storage condition:

Comments

Note:

1. All results expressed in this teport are on mole/male basis, unless otherwise specified.
2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage tactor k=2, providing

a level of confidence of approximalely 95%. The measurement of this matenial is traceable to the I through the reference
gas standard which is traceable lo Swiss National Standard of Mass or ather recognised national metrology institutes.

3. (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer,
(4) Electrochemical Moisture Analyzer, (5) Total Hydrocarbon Analyzer, (6) Other - Specified

Page 1of !

This report shall not be reproduced excepi infull

Sukanya Parinyasoontorn

(r

signatory for and on behalf of Linde (Thailand) Co., Ltd.
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Certificate Of Analysis
Special Gases Mixture

Special Gases Mixture

i

Certificate Of Analysis ;

Customer Details !
3

Name: Address: Customer Tag No.: Customer Details
secat Co.,Ltd. 239, Rimklongprapa Rd., Bangsue, Bangkok Name: Address: Customer Tag No.: I
10800 Secot Co.,Ltd. 239, Rimklongprapa Rd., Bangsue, Bangkok i
10800 :
Certificate Details
Number: 0527/23 Date of Issue: 8-Mar-2023 Expiry date: 8-Mar-2026 Certificate Details
Materia| Details Number: 0741/23 Date of Issue: 29-Mai-2023 Expiry date: 29-Mai-2027
Production Order: 90176406 Material Code: 511600-5K-34 Cylinder No.: A008785K Material Details |
Gas content: s.20m Filling pressure: 137.0 bar Valve: (GA 66055 Production Order: 90176408 Material Code: £08400-5K-44 Cylinder No.: D519508 |
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 40L Gas content: 557 M* Filling pressure; 145.0 bar Valve: ; CGA 66055 '
Laboratory Report Cylinder Owner: LINDE cylinder Material: spectra seal Cylinder Size: 401 i
Analyticol Result Laboratory Report
Component (o:sggliwr?:ilun Analysis Result' Uncertainty’ Method of Analysis® Assay Date e Andlytival Result ,
Nitric Oxide 40.0 ppm 39.8 ppm + 1% relative (6)1-PB-352 1-Mar & 8-Mar-23 Component Coﬂfernmt’{"a‘jmn AnalysisResult’  Uncertainty’  Method of Analysis’ Assay Date- '
Other NOx impurity Less than 1.9 ppm Sulphur Dioxide 40.0 ppm 0.2 ppm + 1% relative (6) I-PB-352 22-Mar & 29-Mar-23
Carbon Monoxide 40.0 ppm 42.0 ppm + 1% relative (6) I-PB-352 1-Mar-2023 In Nitrogen
In Nitrogen
Reference Standord used in Assay
Reference Standard Cylinder number Concentration Expiry date: Referencr: Standard used in Assay
Nitric Oxide 13326156 25.61£0.13 ppm 6-May-2023 Reference Standard Cylinder number Concentration Expiry date:
Carbon Monoxide ND52320 25.03 £0.13 ppm 7-0ct-2023 Sulphur Dioxide 256240 52.73 +0.42 ppm 6-May-2023
In Nitrogen In Nitragen

Analytical Instruments used in Assay

Instrument,/Make/Model Analytical Principle Last Multipoint Calibration Analytical Instruments used in Assay
FTIR Spectrometers Nicolet 1550 FTIR-NO 28-Feb-2023 Instrument,/Make /Modet Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-CO 25-Feb-2023 FTIR Spectrometers Nicolet iS50 FTIR-502 17-Mar-2023

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

Comments Storage condition: Kkeep in well ventilation and secure area.
When reordering, please quote the material number Comments
When reordering, please quote the material number
Note: .
1. All resulls expressed in this report are on mole/mole basis, unless otherwise specilied. The Assay of this Slandard has been performed in Note:

accordance wilh the EPA Traceability Protocal EPA-600/R-12/531 for the Assay and Cerlilicalion of Gaseous Calibration Standards using procedure G1

2. The reported expanded uncertainty is based on a standard uncertainty mulliplied by a coverage factor k=2, providing a level of canfidence of approximately 95%.

The measurement of this malerial is raceable to the St thraugh the reference gas standard which is traceable to Swiss Nalional Standard of Mass of

other recognised naticnal metrology inslilules.

3. (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Dxygen Analyzer, (4) Electiachemical Maisture Analyzer, ¥
(5) Tolal Hydrocarbon Analyzet, (6) Other - Specified .

1 Al results expressed in this report are en mole/mole basis, unless atherwise specitied. The Assay of this Standard has been performed in

accordance with the EPA Traceability Pratocal EPA-600,/R-12/531 for the Assay and Certification of Gaseous Calibrati standards using procedure 61

2. The reported expanded uncertainty is based on a standard uncerlainty multiplied by a coverage factor k=2, providing 2 level of confidence of approximately S5%.
The measurement of this material is traceabie to the SI through the reference gas standard which is traceable to Swiss National Standard of Mass or

other recognised national metrolegy institutes.

3.(1) Gas Chramatography, (2) Paramagaetic Cxygen Analyzer, (3) Electrachemical Oxygen Analyzer, (4) Etectrochemical Moisture Analyzer,

(5) Total Hydrocarbon Analyzer, (6) Cther - Specified

Sukanya Parinyasoontorn
Pagelof1 signatory for and on behalf of Linde (Thailand) Co., Ltd.
This report shall not be reproduced exceptin full PB-002/F005 ool

Sukanya Parinyasoontarn (‘Fc-r)
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Customer Details
Name:
Secot Co.,Ltd.

Address:

239, Rimklongprapa Rd., Bangsue, Bangkok

10800

Customer Tag No.:

Customer Details
Name:
Secot Co.,Ltd.

Address:

Customer Tag No.:

239, Rimklongprapa Rd., Bangsue, Bangkok

10800

Certificate Details

Certificate Details

Number: 0530/23 Date of Issue: 7-Mar-2023 Expiry date: 7-Mar-2026
Material Details
Production Order: 90176407 Material Code: 436700-5K-34 Cylinder No.: A009295K
Gas content: 5.23 M Filling pressure: 137.0 bar Valve: CGA 66055
Cylinder Owner: LINDE Cylinder Malerial: Spectra seal Cylinder Size: 401
Laboratory Report
Analytical Result
Component o Analysis Result Uncertainty? d of Analysis? Assay Dat
Concentration ncertainty” Method of Analysis ssay Date
Nitric Oxide 80.0 ppm 79.8 ppm + 1% relative (6) I-PB-352 27-Feb & 7-Mar-23
Other NOx impurity Less than 3.9 ppm
Carbon Monoxide 80.0 ppm 81.1ppm + 1% relative (6) 1-PB-352 27-Feb-2023
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Nitric Oxide 25600356 50.89 £ 0.41 ppm 13-Dec-2024
Carbon Monoxide ND46423 50.20 +0.26 ppm 4-May-2024
In Nitrogen
Analytical Instruments used in Assay
Instrument/Make/Maodel Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-NC 27-Jan & 1-Mar-23

FTIR Spectrometers Nicolet iS50 FTIR-CO 22-Feb-2023

Recommend usage condition

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

Comments

When reordering, please quote the material number

Note:

1. All resulls expressed in this repor are on mole/mole basis, unless olherwise specified. The Assay of this Standard has been performed in

accordance with the EPA Iraceability Pratocal EPA-600/R-12/531 lor the Assay and Certilication of Gaseous Calibiation Standards using procedure G1

2. The reported expanded uncerlainty is based on  standard uncerlainty multiplied by a coverage laclor k=2, providing a level of conlidence of appraximately 95%.
The measurement of this material is Iraceable to the Sl through the reference gas standard which s tiaceable lo Swiss National Standard of Mass of

other recognised national melrology institutes.
3. (1) Gas Chromalography, (2) Paramagnelic Oxygen Analyzer, (3) Electiochemical Oxygen Analyzer, (4) Electiochemical Moisture Analyzer,

(5) Tolal Hydrocarbon Analyzer, (6) Other - Specified ﬁay

Sukanya Parinyasoontorn

Pagelof1 Signatory for and on behalf of Linde (Thailand) Co., Ltd.
This report shall not be reproduced except in full PB-D02/F006

Number: 0273/22 Date of Issue: 4-Feb-2022 Expiry date: 4-feb-2030
Material Details
Production Order: 90169723 Material Code: 445100-SK-44 Cylinder No.: D636047
Gas content: 5.52M° Filling pressure: 145.0 bar valve: CGA 66055
Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 40L
Laboratory Report
Analytical Result
Camponent el Analysis Result’ " Uncertainty® Method of Analysis® " Assay Date
Concentration 4 : P
Sulphur Dioxide 80.6 ppm 81.0 ppm + 1% relative (6) I-PB-352 28-Jan & 4-Feb-22
In Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Sulphur Dioxide 256240 52.73 £0.42 ppm 6-May-2023
In Nitrogen

Analytical Instruments used in Assay
Instrument /Make /Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-502 10-Jan-2022

. +
Recommend usage condition
Minimum utilization: 5% of actual content or before expire date whichever comes first.
Storage condition: Keep in well ventilation and secure area.
Comments
when reardering, please quote the material number

Note:

1. Al resuils expressed in this report are on mele/mole basis, unless otherwise specified. The Assay of this Standard has been performed in

accordance with the EPA Traceability Protocal EPA-600/R-12/531 for the Assay and Certification of Gaseous Calibration Standards using procedure G1

2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage lactor k=2, providing a level of confidence of approximately 95%.

The measurement of this material Is traceable to the 51 through the reference gas standard which is traceable 1o Swiss National Standard of Mass or
Sukanya Parinyasoontorn ﬁ(/c ‘FOT)

other recognised national melrolegy institutes
3, (1) Gas Chromatography, (2) Patamagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Elecirochemical Moisture Analyzer,
Signatory for and on behalf of Linde (Thailand) Co., Ltd.

(5) Total Hydrocarbon Analyzer, (6) Other - Specified
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Certificate Of Analysis b :
Special Gases Mixture

Special Gases Mixture

Customer Details Customer Details . o
Name: Address: Customer Tag No.: Name: Address: ) ustomer Tag No.:
Secot Ca., Lid. 239 Rimklongpropa Rd. Bangsue Khet Bangsue Secot Co.,Ltd. 239, Rimklongprapa Rd., Bangsue, Bangkol
Bangkak 10800 10800 s
Certificate Details
Certificate Details Number: 0275/22 Date of Issue: 4-Feb-2022 Expiry date: 4-Feb-2026
Number; 0484/23 Date of Issue: 22-Feb-2023 Expiry date: 21-Feb-2027 Material Details ‘
Material Details Production Order: 90169722 Material Code: £31500-5K-44 cylinder No.: 0636195
Productisn Order 30176403 Materiz| Code: 478100-)-62 Cylinder No. 12360 Gas content: 5.52M° Filling pressure: 145.0 bar Valve: CGA 66055
Gas content: 6.520 M’ (nominal )  Filling pressure: 145 bar (g) Valve: CGA 590 BRASS Cylinder Owner: LINDE Cylinder Material: Spectra seal Cylinder Size: 40L
Cylinder Gwner: LINDE Cylinder Material: STEEL Cylinder Size: 471 Laboratory Report
Labaratary Report Analytical Result
Component Norminal Concentration  Analysis Result' Uncertainty’ Method of Analysis® Companent CG:?;:‘;&?:O“ P Analysis Result!  Unceftainty’ Mmethod of Arialysis® Assay Date
. W L L - - t e e

Oxygen 8.00% 7.94% + 2% relative (1)56-0-01 sulphur Dioxide 20.0 ppm 20.4 ppm £ 1% relative (6)1-PB-352 28-Jan & 4-Feb-22
In Nitrogen In Nitrogen "

Reference Standard used in Assay .

Reference Standard Cylinder number Concentration Expiry date:
i Sulphur Dioxide 14575456 25.03 £ 0.25 ppm 18-Aug-2022
t In Nitrogen
Recommend usage condition j
Minimurn utilization: 5% of actual content or before expire date whichever comes first. ‘
storage coriditian: Keep in well ventilation and secure area. Analytical Instruments used in Assay
Fomments Instrument/Make /Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-S02 27-Jan-2022

Note:

1. All results expressed in this report are on mole /mole basis, unless otherwise specified.

2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing

a level of confidence of approximately 95%. The measurement of this material is iraceable to the SI through the reference
gas standard which is traceable to Swiss National Standard of Mass ar other recagnised national metrology institutes

3 (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer,

(4) Electrochemical Moisture Analyzer, (5) Total Hydrocarbon Analyzer, (6) Other - Specified

Sukanya Parinyasoontorn

(YV

Signatory for and on behalf of Linde (Thailand) Cé ,Ltd.

pPage 1of 1
This repait shall not be reproduced except in full

USBn Awd (Usaindlne) 9 (Umvu)
nlassruTes 91T

U1 15 tounmones © 2,3 ) 14 QULIDUERSTE N, 6.5 ATl
ourowd pANSUSIMS 10540 Nser (66) 2338-6100

PB-002/FD04
1s5:K/2, 15 6¢1 2021

Linde (Thailand) Public Company Limited
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Recommend usage condition
Minimum utilization:
Storage condition:

59 of actual content or before expire date whichever comes first.
Keep in well ventilation and secure area.

Comments
when reordering, please quate the material number

Note:

1. Alf resulls expressed in this repoit are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been performed in

accordance with the EPA Traceability Protocal EPA-600,/R-12/531 for the Assay and Certification of Gaseou
2. The repoited expanded unceriainty is based on a standard uncertainty multiplied by a coverage factor k=

s Calibration Standards using procedure G1
2, providing a level of confidence ol approximately 95%.

The measurement of this material is traceable to the 51 through the reference gas standard which is traceable to Swiss National Standard of Mass o

other recognised national metrology institutes,

3. (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer; (3) Elect achemicgl Oxygen Analyzer, (4) flectrochemical Moisture Analyzer,

(5) Total Hydrocarbon Analyzer, (6) Other - Specified

Page10of1
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Airgas Specialty Gases
Airgas USA, LLC
600 Union Landing Road

Alrgas.

Cinnaminson, NJ 08o77-0000

an Alr Liquide company Adrgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E04NI99E15AC084 Reference Number: 82-401409170-1
Cylinder Number: EB0102326 Cylinder Volume: 144 .4 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52019 Valve Qutlet: 660
Gas Code: CQO,NO,NOX,S02 BALN Certification Date: Feb 05, 2019
Expiration Date: Feb 05, 2027
Cortificat din ‘with "EPA

p Protocol for Assay and Cerdification of Gaseous Calibralion Standards (May 2012)" document EPA

BOO/R-12/531, using the assay procadures listed. Analytical Methodology does not require tion for i This cy has a tolal ik

uncertainty as stated below with a confidencae level of 85%. There are no significant impuritiea which affect the use of this mixture. All arecna
basis uniess jises noted.

Do Not Use This %rbﬂw 100 ﬂ ie 0.7 wﬂnﬂc.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
C i C lon Method Uncertainty Dates
NOX 50.00 PPM 51.01 PPM G1 +- 0.9% NIST Traceable 01/28/2019, 02/05/2019
NITRIC OXIDE 50.00 PPM 50.86 PPM G1 +/- 0.9% NIST Traceable 01/28/2019, 02/05/2019
SULFUR DIOXIDE 50.00 PPM 50.87 PPM G1 +/- 1.0% NIST Traceable 01/28/2019, 02/05/2019
CARBON MONOXIDE 0.5000 % 0.5050 % G1 +- 0.7% NIST Traceable 01/31/2019
NITROGEN Balance
S S == S S
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13060206 CC401947 4850 PPM CARBON MONOXIDE/NITROGEN +- 0.4% Feb 15, 2019
PRM 12367 APEX1099237 9,82 PPM NITROGEN DIOXIDE/AIR +-2.0% Jun 02, 2017
NTRM 12010724 KALOD4497 50.03 PPM NITRIC OXIDE/NITROGEN +-0.8% Mar 12, 2024
GMIS 1114201601 CC506710 4.971 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Nov 14, 2019
NTRM 14010327 KAL004376 49,08 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Apr 17,2024
The SRM, PRM or RGM noted above is in reference to the GMIS used in the assay and not of the analysis,
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Siemens Ultramat 6 J3-599 COHIGH NDIR Jan 18, 2019
Nicolet 6700 APW1100391 NO FTIR Jan 10, 2019
Nicolet 6700 APW1100391 NO2 FTIR Jan 10, 2019
Nicolet 6700 APW1100391 SO2 FTIR Jan 10, 2019

Triad Data Available Upon Request
PERMANENT NOTES:PRODUCED IN ACCORDANCE WITH 1SO17025 REQUIREMENTS

NOTES:

Gross Weight: 27806.3 grams

Net Weight: 4733.2 grams

This calibration std. has been certified in accordance with the May 2012 EPA Traceability P
Document EPA-600/R-12/531. All testing processes and measurements conform to the req
ISO/IEC 17025 and to Airgas [SO 9001:2008 and relate only to items identified on this certi
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncert3
document shall not be reproduced in full without written approval of the issuer.

TESTING CERT No. 3082.05

N«—k&( O

Appr\d'ved for Release

Page 1 of 82-401409170-1

High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 8, 2024
Hi-Vol Pump No. : __ BH-025 Indicator No. : CM-01
Amb. Temp (°C) : 34 Press (mmHg) : 757
Calibration by : __ Mr.Suphanut L
Plate | Indicate (X)| True H,O [Actual Flow (Y) XY K Remark
(cm.) (in.) (cfm)
18 14.20 9.50 51.46 730.73 201.64
13 11.80 7.70 46.61 550.00 139.24
10 9.00 5.80 40.62 365.58 81.00
7 5.80 3.70 32.70 189.66 33.64
5 3.40 2.40 26.59 90.41 11.56
Sum 44.20 29.10 197.98 1,926.38 467.08
Calibrated by : guthh W I Approved by : by Ha,a b
[Jan 2024/BH-025/20/01/2024] CAL-FROMO0O1



High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : _SECOT Co.,Ltd. Calibration Date :  Jan 6, 2024
Hi-Vol Pump No. : __ BH-005 Indicator No. : CM-01
Amb. Temp (°C) : 33 Press (mmHg) : 761
Calibration by :  Mr.Suphanut L
Plate | Indicate (X)| True H,O |Actual Flow (Y) XY xF Remark
(cm.) (in.) (cfm)
18 19.60 13.30 60.66 1,188.94 384.16
13 15.60 10.50 54.21 845.68 243.36
10 12.40 8.00 47.48 588.75 153.76
7 8.20 5.10 38.17 312.99 67.24
5 5.20 3.10 30.04 156.21 27.04
Sum 61.00 40.00 230.56 3,092.57 875.56
Calibrated by : 5 0?9[/‘@ LT Approved by : Wﬂ‘zuﬂyn W
[Jan 2024/BH-005/20/01/2024] CAL-FROMO001

High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 6, 2024
Hi-Vol Pump No. : BH-003 Indicator No. : CM-01
Amb. Temp (°C): __ 30 Press (mmHg) : __ 761
Calibration by : __ Mr.Suphanut L
Plate | Indicate (X)| True H,O [Actual Flow (Y) XY X Remark
(cm.) (in.) (cfm)

18 18.40 11.30 56.01 1,030.58 338.56

13 14.80 9.00 50.29 74429 219.04

10 12.00 6.90 44.19 530.28 144.00

7 7.80 4.80 37.07 289.15 60.84

5 4.80 2.70 28.12 134.98 23.04

Sum 57.80 34.70 215.68 2,729.28 785.48

Calibrated by : _wphiovwd- I Approved by : Willoy o k.

[tan 2024/BH-003/20/01/2024]

CAL-FROMO001




High Volume TSP & PM-10 Calibration Data Sheet High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Lid. Calibration Date : Jan 11, 2023

Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 8, 2024
Hi-Vol Pump No. : ___ BH-033 Indicator No. : CM-01 Hi-Vol Pump No.: ___ BH-014 Indicator No. : CM-01
Amb. Temp (°C): ___ 27 Press (mmHg) : ___ 760 Amb. Temp (°C): __ 34 Press (mmHg) : 757
Calibration by : _ Mr.Nattachai C. Calibration by : _ Mr.Suphanut L
. 2
Plate | Indicate (X)| True H,O |Actual Flow (Y)| XY X" |Remark Plate | Indicate (X)| True H,O |Actual Flow (Y)| XY x> |Remark
(cm.) (in.) (cfm) (cm.) (in.) (cfm)
18 17.80 13.60 61.32 94520 | 256.00 18 16.20 11.90 57.45 930.69 262.44
13 14.20 10.80 54.96 74830 | 196.00 13 14.20 9.80 52.42 74436 | 201.64
10 11.00 8.40 48.63 528.60 125.40 10 10.60 7.10 4481 474.99 112.36
7 T7.00 5.30 38.89 274.80 51.80 7 6.80 4.50 35.03 24432 46.24
5 4.20 3.20 30.50 120.20 17.64 5 4.60 270 2552 129.35 21.16
Sum 54.20 4130 234,30 2,617.10 646.84 Sum 52.40 36.00 218.73 2’523'72 643.84
Calibrated by : latto.Chai C Approved by : il ALYM' 4 Calibrated by : *("’F l"@Mk/L I Approved by : Wy Ilagn k.
[dan 2023/BH-033/13/01/2023] CAL-FROMOO01

[Jan 2024/BH-014/20001/2024] CAL-FROMO001



High Volume TSP & PM-10 Calibration Data Sheet

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

ELECTRICAL AND ELECTRONICS INSTITUTE ‘@h S

L y
G) FOUNDATION FOR INDUSTRIAL DEVELOPMENT %
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, AN

o
HSCTISINS 17025
CALIBRATION 0119

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:

Operation No.:

Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 11, 2023
Hi-Vol Pump No. : __ BH-006 Indicator No. : CM-01
Amb. Temp (°C) : 27 Press (mmHg) : 760
Calibration by : _ Mr.Nattachai C..
Plate | Indicate (X)| True HyO {Actual Flow (Y) XY X Remark
(cm.) (in.) (cfm)

18 19.20 12.80 59.53 1,142.98 368.64

13 15.60 9.90 52.68 821.81 243.36

10 12.20 7.70 46.61 568.64 148.84

7 7.80 4.90 37.44 292.03 60.84

5 4.60 3.10 30.04 138.18 21.16

Sum 59.40 38.40 226.30 2,963.64

Calibrated by : __fioflo.Choi  C.

Approved by :

{Jan 2023/BH-006/13/01/2023]

VHhgn b

CAL-FROMOO1

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:
Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20230345EA
CP2023080023

Certificate of Calibration

Sound Calibrator
Cirrus Research Plc
CR:515

97097

SECOT Co.,Ltd.

239 Rimklongprapa Rd., Bangsue,
Bangkok 10800 Thailand

28 August 2023
4 September 2023
8 September 2023

Ms. Juntaporn Kunhakom

sl

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. Tnis certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 3

F-CAL-004 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20230345EA

Equipment:
Manufacturer:
Model/Type:

Serial No.:

1D No.:

Ambient Temperature:
Relative Humidity:
Pressure:

Calibration Report

Sound Calibrator

Cirrus Research Plc

CR:515

97097
(23+2)°C
(50+15)%
(101.3 + 1.5) kPa

Method of Calibration :-

IEC 60942:2017

-) ELECTRICAL AND ELECTRONICS INSTITUTE
o FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20230345EA
Calibration Report

3. Function : Total distortion + noise

Norminal Norminal Measured value'” Acceptance limit”
Sound Pressure level (dB) Frequency (Hz) (%) (%)
94 1000 1.0 2.5
Uncertainty of measurement
! . Maximum-permitted
Frieon MAEEHRInGy uncertainty of measurement
Sound pressure level 0.10 dB 0.15 dB
Frequency 0.10 % 0.20 %
Total distortion + noise Y 040% 0.50 %

ion is ibrati
1. Reference standards instrument -

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1024-22 6 November 2023
2)|Waveform Generator 335118 MY52302264 CK20230039EA 27 June 2024
3){Audio Analyzing DMM 2015-P 000136E E1U225466 2 December 2023
4)|Pressure humidity and CL1-P230024 20 March 2024

Temperature Transmitter R BagAge CD20230196EA 23 July 2024

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

3. This certification is traceable to the international system of unit maintained at -
Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

1. Function : Sound pressure level

Norminal Specified Sound Measured value | Deviated value' Acceptance it
Frequency (Hz) Pressure level (dB) (dB) (dB) (dB)
1000 94 94.13 0.13 +0.25

2, Function : Frequency

Norminal Sound

Specified Frequency

Measured value

Deviated valuewl

Acceptance Limitm

Pressure level (dB) (Hz2) (Hz) (%) (%)
94 1000 1000.3 0.0 +0.7
Paga 2 of 3

F-CAL-005 Ed.1

Note: [1] The deviated value is the absolube valule of the difference between the measured value
and the corresponding specified sound pressure level.
[2] The deviated value is the absolube valule of the difference in percent between the measured value
and the corresponding specified frequency.
[3] The acceptance limit is for the deviated value.
[4] The measured value is the total distortion + noise, measured over the frequency range from 20 Hz to 20 kHz.
[5] The acceptance limit is for the Measured value.
Remarks: 1. Acceptance limit was IEC 60942:2017 Class 1.
2. Maximum-permitted uncertainty of measurerent was IEC 60942:2017 Class 1.
3. The coverage factor k = 2.00

- - End of Report - -

Page 3 of 3
F-CAL-005 Ed.1



SheetNo.:|  CR-5152024-115 |

SOUND LEVEL METER CALIBRATION

Calibration Location:l SECOT J Calibration Date: | Apr17, 24

ACOUSTIC CALIBRATOR

Brand Model Serial No. Freg;l:;lcy Ref.C?dliBb]rated EH.C;:;i]:;;—ated

Cimuis ~ CR:515 97097 1000.00 94.0 93.7
No. Brand Model Serial No. R‘zg';i)“g dB Adjust
15 Cirrus CR162B G300769 93.1 0.6
16 Cirrus CR162B 6300833 92.6 1.1
17 Cirrus CR162B G300846 93.5 02
18 Cirrus CR162B G300892 932 0.5
19 Cirrus CR162B G300990 925 12
23 Cirrus CRI62B G301027 92.7 1.0
25 Cirrus CR162C G300838 93.5 02
39 Cirrus CR162B G302743 92.6 1.1
) Cirrus CRI162B G302738 93.1 0.6
43 Cirrus CR162B G302741 93.0 0.7
48 Cirrus CR162B G302237 93.1 0.6

Calibrated by : vgﬁ’[ Approved by : figeda

CR-515-2024- 11 S/Cal/1 170512024 SECOT CO., LTD.
239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND

Tel: (662)959-3600 Fax: (662) 959-3535

E-Mail: envservi@secot.co.th

Sheet No. : | CR-515-2024-054 |

SOUND LEVEL METER CALIBRATION

Calibration Location:l SECOT | Calibration Date: | Feb 28, 24
ACOUSTIC CALIBRATOR
s Frequency Ref.Calibrated Eff.Calibrat
Brand Model Serial No. (Hz) (dB) ed (dB)
Cirrus CR:515 97097 1000.00 94.0 93.8
No. Brand Model Serial No. R‘Z‘];‘)“g dB Adjust
1 SCARLET ST-21D 820722 93.8 0.0
2 SCARLET ST-21D 820723 93.7 0.1
4 SCARLET ST-21D 820725 93.7 0.1
5 SCARLET ST-21D 820726 93.7 0.1
6 SCARLET ST-21D 820727 94.0 -0.2
7 SCARLET ST-21D 820728 93.7 0.1
8 SCARLET ST-21D 820729 93.7 0.1
10 SCARLET ST-21D 820731 93.8 0.0

Calibrated by:—”é‘gj

CR-515-2024-054/CaVOS 32024 SECOT CO,, LTD.
239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND

Tel: (662)959-3600 Fax: (662) 959-3535

E-Mail: envservi@secot.ca.th

Approved by : Sk Q.M—Wm




SheetNo.:|  CRs1s-2024-148 |

SOUND LEVEL METER CALIBRATION

Calibration Locaﬁon:l SECOT | Calibration Date: | May 28, 24
ACOUSTIC CALIBRATOR
: Frequency Ref.Calibrated Eff.Calibrated
Brand Model Serial No. (Hz) (dB) (@B)
Cirrus CR:515 97097 1000.00 94.0 93.7
3 Reading :
No. Brand Model Serial No. dB) dB Adjust
17 Cirrus CR162B G300846 93.7 0.0
18 Cirrus CR162B G300892 93.7 0.0
23 Cirrus CR162B G301027 93.7 0.0
25 Cirrus CR162C G300838 93.7 0.0
28 Cirrus CR162C G301065 93.6 0.1
39 Cirrus CRI162B G302743 93.7 0.0
43 Cirrus CR162B G302741 937 0.0
44 Cirrus CRI162B G302742 93.7 0.0

‘\.
Calibrated by :

Approved by : gL gﬂ;lmw

CR-515-2024- 14B/Cal/1006/2024

SECOT €O, LTD.

239 Rimklongprapa Rd. Bangsue, Bangkok, 10300, THAILAND
Tel: (662)959-3600 Fax: (662) 959-3535

E-Mail: envserv@secot.co.th

Calibration Location:l SECOT

ACOUSTIC CALIBRATOR

Brand Model Serial No.

Cirrus CR:515 97097
No. Brand Model
20 Cirrus CR162B

N e
Calibrated by :

SheetNo.:|  CRSIS2024-181 |

SOUND LEVEL METER CALIBRATION

Calibration Date:

Ref.Calibrated Eff.Calibrated

(dB) (dB)
94.0 93.7
. Reading s
Serial No. (dB) dB Adjust
G301014 93.8 -0.1

Approved by : g A g .!ém.\o,mm

CR-515-2024-181/Cal 280612024

SECOT CO,, LTD.

239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND
Tel: (662)359-3600 Fax: (662) 939-3535

E-Mail: envservi@secot.co.th



CERTIFICATE OF CALIBRATION

ISSUED BY Noisemeters

DATE OF ISSUE 16 March 2023 CERTIFICATE NUMBER 189327
NoiseMeters Pogs 1 of 1
Acoustic House Test engineer:
Bridlington Road Nigel Smith

Huamanby Electronically signed:

United Kingdom
www.noisemeters.com LS5 5 -%

doseBadge Reader

Instrument
Manufacturer: Cirrus Research plc Serial Number: 95168
Model Number:  RC:110A Notes:

Calibration Procedure
The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicable.
Date of Calibration: 16 March 2023

Functionality Results

Keypad
Battery Power
Communication
2 way IR link
Calibration Resulis
e [ ~Frequency (Hz) | Distortion (% THD + Noise) "
Initial ; 113.80 999.3 0.61
Adjusted 114.00 999.2 0.61
+0.11 +0.14 +0.10
+0.60 +2.00 +4.00

Environmental Conditions

Pressure: 09.27 kPa
Temperature: 23.3°C
Humidity: 37.6 %
Notes

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at
the National Physical Laboratory or other recognised national metrology institutes. This certificate may not be reproduced
other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate
only to the items calibrated. The reported expanded uncertainty is based on a standard uncertainty multiplied by a
coverage factor k=2, providing a coverage probability of approximately 95%.

SheetNo.: | NC-CIRRUS-2024-017 ||

NOISE DOSE METER CALIBRATION

Calibration Location:l SECOT I Calibration Date: | Feb 28, 24
ACOUSTIC CALIBRATOR
Brand Model Serial No. Call(l[:;rBa)ted Frequency (Hz)
CIRRUS RC 110A 95168 114.00 1000
No. Brand Model Serial No. Reading 4y , gjust
(dB)

1 Cirrus CRI110A CB1052 113.6 0.4
2 Cirrus CRI110A CB1053 114.2 -0.2
3 Cirrus CRI110A CB1054 113.5 0.5

- Cirrus CR110A CB1055 112.6 1.4
5 Cirrus CR110A CB1056 114.0 0.0

Calibrated by : #’ ’ Approved by : g D gmuhm

—
'NC-CIRRUS-2024-01 /SPRC THAO4/03/2024 SECOTCO.,LTD.
239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND
Tel: (662)959-3600 Fax: (662) 959-3535
E-Mail: envserv@secot.co.th



CERTIFICATE OF CALIBRATION

ISSUED BY Noisemeters
DATE OF ISSUE 2B April 2023 CERTIFICATE NUMBER 191319
NoiseMeters Fegetoft
Acoustic House Test engineer:
ﬁndlmgtgn Road Rebecca Thomas
NoiseMeters unmanby i igned:
YO14 OPH Electronically signed:

United Kingdom
www.noisemeters.com

doseBadge Reader

Instrument
Manufacturer: Pulsar Instruments Plc Serial Number: 79781
Model Number:  Model 22R Notes:

Calibration Procedure
The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicable.
Date of Calibration: 26 April 2023

Functionality Resulis

Function Result

Battery Power
Display

Communication
2 way IR link

Calibration Results

: - Level (dB) . Frequency (Hz) | - Distortion (% THD + Noise)
Result 114.00 999.0 0.47
Uncertainty 1 0.11 £0.14 +0.10
Tolerances . + 0.60 +2.00 +4.00

No adjustments were made during this calibration.

Environmental Conditions

Pressure: 101.00 kPa
Temperature: 224°C
Humidity: 33.7%
Notes

This certificate provides traceability of measurement to the SI system of units and/or to units of measurement realised at
the National Physical Laboratory ar other recognised national metrology institutes. This certificate may not be reproduced
other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate
only to the items calibrated. The reported expanded uncertainty is based on a standard uncertainty multiplied by a

coverage factor k=2, providing a coverage probability of approximately 95%.

Sheet No. : | NC-PULSAR-2024-028 |

NOISE DOSE METER CALIBRATION

Calibration Location:| SECOT | Calibration Date: | Mar 28, 24

ACOUSTIC CALIBRATOR
Brand Model Serial No. Cah(l;;a)ted Frequency (Hz)
PULSAR 22R 79781 114.00 1000
No. Brand Model Serial No. Reading . Adjust
(dB)
1 Pulsar 22 PB614 112.9 1.1
2 Pulsar 22 PB617 113.2 0.8
3 Pulsar 22 PB618 113.7 0.3

Calibrated by : ﬁ \/ Approved by : g&_ g.,ll‘,m

NC-PULSAR-2024-02U/BST Site2/02/04/2024 SECOT CO.,LTD.

239 Rimklongprapa Rd. Bangsus, Bangkok, 10800, THAILAND
Tel: (662)959-3600 Fax: (662) 959-3535
E-Mail: envservi@secot.coth



CERTIFICATE OF CALIBRATION

ISSUED BY Noisemeters

DATE OF ISSUE 26 March 2024 CERTIFICATE NUMBER 211259

NoiseMeters Pape1 of2

Acoustic House Approved signatory

Bridlington Road N.Smith
NoiseMeters UL —
_ YO14 OPH Electronically signed:

United Kingdom
www.noisemeters.com

WD

Certificate Number:

CERTIFICATE OF CALIBRATION 211259

Page 2 of 2
Environmental conditions
The following conditions were recorded at the time of the test:
Before  Pressure: 99.26 kPa Temperature: 22.1°C Humidity: 334 %
After Pressure: 99.26 kPa Temperature: 22.1°C Humidity: 34.6 %
Test equipment
Equipment Manufacturer Model Serial number
Distortion Meter Keithley 2015 0839263
Acoustic Calibrator Bruel and Kjaer 4231 2610257
Environmental Monitor Comet T7510 21962628

doseBadge Reader : IEC 60942:2003

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: RC:110A

Serial number: 95167

Class: 2

Initial Acoustic Results

Expected | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance |Uncertainty

Level (dB) 114.00 113.41 113.54 113.55 113.50 -0.50 +0.75 0.11 dB
Distortion (%) <4.00 0.49 0.50 0.55 0.51 0_51 i *400 ‘7&;].1:;'}5”
Frequency (Hz) 1000.0 990.5 990.5 990.4 990.5 -95 7 +20.0 0.1 Hz

Test summary
Date of calibration: 25 March 2024

The doseBadge reader detailed above has been calibrated to the published data as described in the operating manual
and in the half-inch configuration. The procedures and techniques used are as described in IEC60942_2003 Annex B-
Periodic Tests and three determinations of the sound pressure level, frequency and total distortion were made.

The sound pressure level was measured using a WS2F condenser microphone type MK:224 manufactured by Cirrus
Research plc.

The results have been corrected to the reference pressure of 101.33 kPa using the manufacturer’s data.

The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic testing, described in Annex
B of IEC 60942:2003 for the sound pressure level(s) and frequency(ies) stated, for the envirenmental conditions under
which the tests were performed.

However, as public evidence was not available, from a testing organisation responsible for pattern approval, to
demoanstrate that the model of doseBadge Reader conformed to the requirements for pattern evaluation described in
Annex A of IEC 60942:2003, no general statement or conclusion can be made about conformance of the doseBadge
Reader to the requirements of IEC 60942:2003.

The measured quantities or deviations (as applicable), extended by the expanded combined uncertainty of
measurement, must not exceed the corresponding tolerance.

Adjusted Acoustic Results

Notes:

This certificate provides traceability of measurement to the SI system of units and/or to units of srement realised at the g ional P[wsitzfl
Laboratary or other ised national metrology institutes. This certificate may not be reproduced other than in full, except with the Pnur_wnﬂen
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported exp ded is based on a

standard uncertainty multiplied by a coverage factor k=2, providing a caverage probability of approximately 95%.

Expected | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance | Uncertainty
Level (dB) 114.00 113.99 113.99 113.98 113.99 -0.01 10.75 0.11 dB
Distortion (%) <4,00 0.42 0.41 0.41 0.42“.“” -__6:;"_——- +40E) 1 0“13 % ‘
Frequency (Hz) 1000.0 990.3 990.4 990.3 990.;“ ) m“:!;:‘s - :t?_OO h ‘01 Hz -
Functionality Results

Function Result

Battery Power
Display
Communication ()
2way IR link [

End of results




SheetNo.: |  NC-CIRRUS-2024-090 |

NOISE DOSE METER CALIBRATION

Calibration Locaﬁon:l SECOT | Calibration Date: | May 28, 24
ACOUSTIC CALIBRATOR
ibrated
Brand Model Serial No. Cal;l;rBsi € Frequency (Hz)
CIRRUS RC 110A 95167 114.00 1000
Readi :
No. Brand Model Serial No. i:B])ng dB Adjust
1 Cirrus CR110A CB1041 113.8 02
2 Cirrus CRI10A CB1047 113.4 0.6
3 Cirrus CR110A CB1049 113.9 0.1
4 Cirrus CRI110A CB1052 114.1 -0.1
5 Cirrus CRI110A CB1053 114.2 -0.2

Calibrated by : Approved by : é\’w& ;.J-L«mmy,

4-090/P SECOT CO,,LTD.
& 'RCAOT62024

reemR 239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND

Tel: (662)359-3600 Fax: (662) 959-3535

E-Mail: envserv@secotco.th

C = ‘\,—-/

. T
Calibratech Co.,Ltd. . s Lonliioyr 18
7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabur 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, ¢-mail : calibratech. cali@yahoo.com, calibratech_cal@hotmail com

Certificate of Calibration

%

Certificate No. : 67-420019-1 Page : 10f2
Submitted by : Secot Co.,Ltd.
239 RimKlongprapa Road, Bangsue, Bangkok 10800 Thailand
Equipment : pH Meter with electrode
pH meter
Manufacturer : Mettler Toledo Model : Seven2Go S2
Range : N/A pH Resolution : 0.01 pH
Serial No. : B924795409 ID No. : PH No.12
Electrode
Model : InLab Expert Go Serial No. : 3051249
Environment : Ambient Temperature : 25+2) °C
Relative Humidity : (50 + 15) %
Date of Received : 13 February 2024
Date of Calibration : 20 February 2024
Date of Issue : 20 February 2024
Calibrated by : Permpon Chanpu

Calibration Method :  [n-house method CAL-M4201 direct measurement by using standard voltage calibrator

and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units
1. Muitiproduct Calibrator

ID No. Cert. No. Due Date Iraceability
440001 23E1240 24 Mar 2025 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

pH Cert, No. LotNo. Exp. Date Traceability
4.008 61293328 944535 27 Nov 2025 CPA Chem Ltd. Accredited to 1SO 17034 and ISO/IEC 17025
6.986 61281486 944537 17 Nov 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
9.997 61281073 944536 17 Nov 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

Approved by :
( Surachai Promthong )

Laboratory Manager

The Uncertainties are for & confidence probability of approximately 95%

This cerificate may niot be xéproduiced other thati n full except with the prior written approval of the Calibratech Co.,Ltd.

BCAL-FD031-037 70 T




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

Certificate of Calibration

Certificate No. : 67-420019-1 Page : 20f2
Result of Calibration :
UUC Condition As-Received :  Good Request Service No. 099/67
Function : Electrical measurement
Page 1 of 3
pH meter
Performing standard curve by Multiproduct Calibrator at pH (4,7,10) .
Adjustment Curve | Applied Voltage| Nominal Value | UUC Reading |  Correction Uncertainty Calibration Certificate
at nominal pH (mV) (pH) ( pH)|{ mV) {mV) (£mV)
177.4800 4 4.00 | 177 0 - 058 Nomenclature :  Brand : Mettler Toledo Type : Top-Loading Electronic Balance
4,7,10 0.0000 7 7.00 0 0 0.58
. Model : AG245 . Serial No. : 1117293916 (198129-0)
-177.4800 10 10.00 | =177 0 0.58
Submitted by : Laboratory of SECOT CO., LTD.
Function : pH meter with electrode
Performing a three - buffer standard curve using buffer nominal pH (4,7,10) _ ) ) Location of Calibration : BAL Room , 6" Floor, Secot Co., Ltd.
Adjustrent Curve | Standard Buffer | UUC Reading Correction Uncertainty g Calibration range : 0 — 200 g Scale division : 0.00001 g {41g)/ 0.0001 g (210g)
at nominal pH (pH) (pH) (pH) (+pH)
4.008 4.01 0.00 0.0097 Calibration date : May 24,2024
47,10 6.986 7.00 0.0 0.011 Reference Standard No. M23100818,M2402083S,M2302167S, M2403062N,M2303005N
9.997 10.01 -0.01 0.014
Traceable to : Metrological Center SCI ECO Services Company Limited.
Ren : Thai Caribration Services CO., LTD.
‘UUC : Unit Under Calibration .
Ambient Condition: Temperature 24.20-24.70 C
This result of calibration was found accurate as shown on date and place of calibration only. Humidity 50.70 - 52.00 % RH
This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95% m i
sels: : . " 3 am
ove Calibrated By : {7, 72000 fo 7 T Approved By & ol ST
(Miss Pornnapa Budthum) (Miss Narisa Poowasanpetch)
Testing Officer Chief*of Technical Management

Diatess covnueini ﬁ\uﬂm% ..........

[ssued Date : May 25,2024

serverielp/Balkmee cortificaiedosSECOT Rev. 0 Iss.Date S/11/19 Page 1 of 3




Measurement Report Request Sar\(ice No.099/67
Request Service No. 099/67 Page 3 of 3
Page2 of 3 3. Departure from Nominal Valve :
Description : Brand : Mettler Toledo Type: Top-l)oadil:\g Electronic Balance Reading (g) Correction (g)  Uncertainty (+- g T
Model : AG245 Serial No, : 1117293916 (198129-0) 0 0.000000 +0.000034
Calibration range : 0—200 g Scale division : 0.00001 g (41g)/ 0.0001 g (210g) 0.5 0.000022 +0.000033
Calibration date : May 24,2024 1 0.000037 +0.000018
Ambient Condition : Temperature 24.20-24.70 °C  Relative humidity 50.70-52.00 .% RH 10 -0.000067 +0.000036
20 -0.000060 + 0.000044
Measurement data : 40 -0.000193 © £0.000072
1. Repeatability of Reading : 60 -0.00032 +0.00011
Load (g) Standard Deviation of ‘| Maximum Difference between : 5 . 80 -0.00033 . +0.00013
| Réadiigte) Sicosssive Reading (s) ' ' 100 000048 40,0015
50 0.000125 0.0004 120 -0.00049 +0.00017
100 0.000105 !]YOD(B 140 -0.00040 +0.00022
150 ) 0.000125 9.0003 160 -0.00054 + 0.00023
200 ) 0.000173 0.0005 180 -0.00053 +0.00024
200 -0.00084 + 0.00027
2. Off-Center Loading :
A Mass of 50.0000 g was placed and moved to various position on the pan. m
Unit: g Calibrated by : @"‘*ﬁ'——/{"d#k@- Approved By @........... M .........
, Center Front Left Back Right Center | Maximum Difference (Miss Pornnapa Budthum) . (Miss Narisa Poowasanpetch)
50.00010 | 50.00032 | 50.00048 | 50.00002 | 50.00008 | 50.00020 0.00038 Testing Officer Chief of Technical Management
Date: . F05/2024 ... Date: ........... 25{ 0 5{9.924 ......
A - ' ) Issued Date : May 25,2024

Rey, 0 Jss.Date 5/11/19 Page 2 0f 3

serverfekliliBalance cenificriedodSECOT
sorverel0¥alinos certificate dooSECOT " ¥ Rev. 0 Iss.Daté 5711719 Page 3 of 3



Request Service No.100/67

Page 1 of 3
Calibration Certificate

Nomenclature : ~ Brand : Sartorius Type : Top-Loading Electronic Balance
Model : BSA2245-CW Serial No. : 32191636

Submitted by : Laboratory of SECOT CO., LTD.

Location of Calibration : BAL Room , 6" Floor, Secot Co., Ltd.
.Calibration range : 0—-200 g Scale division : 0.0001 g (220 g)
Calibratiun date : May 22,2023

Reference Standard No. M2402083S, M23021673,M2403062N,M2303005N

Traceable to : Thai Carlibration services Co.,Ltd

o

Ambient Condition : Temperature 23.41-24.71 .C

Humidity 48.2-53.1 % RH

Calibrated By : UHHM*A%\%‘W{“ Approved Bymaw") ...... 'BM‘JM inih

(Miss Khemchuda Insorn) (Miss Narisa Poowasanpetch)
Testing Officer Chief of Technical Management
Do Wl ey pae:...... Bloslaong

Measurement Report

Request Service No.100/67

Page2 of 3
Description : Brand : Sartorius Type : Top-Loading Electronic Balance
Model : BSA224S-CW Serial No. : 32191636
Calibration range : 0—200 g Scale division : 0.0001 g (220 g)

Calibration date : May 22,2023

Ambient Condition : Temperature 23.41-24.71 °C Relative humidity ~ 48.2-53.1 % RH

Measurement data :

1. Repeatability of Reading :

Load (g) Standard Deviation of Maximum Difference between
Reading (g) Successive Reading (g)
50 0.00007 0.0002
100 0.00005 0.0001
150 0.00005 0.0001
200 0.00005 0.0001

2. Off-Center Loading :

A Mass of 50.0000 g was placed and moved to various pesition on the pan.

Unit: g
Center Front Left Back Right Center Maximum Difference
49.99990 | 49.99992 | 49.99988 | 49.99992 | 49.99990 | 49.99992 0.00004

Issned Date : May 23,2024 .

Issued Date : May 24,2024

serveric k03 Balmee cenificaic dooSECOT 5 2 Rev. 0 Iss.Date 5/11/19 Page 1 of 3

secver/eld0}/Balance cenificate. o SECOT

Rev. 0 IssDale 511719 Page2of3



3. Departure from Nominal Valve :

Request Service No. 100/67

Page 3 of 3

Reading (g) Correction (g) Uncertainty (+/- g)
0 0.00000 +0.00007
1 + 0.00003 + 0.00007
5 + 0.00004 +0.00008

10 +0.00008 +0.00008
20 +0.00003 4 0.00009
40 +0.00012 +0.00010
60 + 0.00004 +0.00012
80 + 0.00005 +0.00013
100 + 0.00006 +0.00016
120 + 0.00007 +0.00018
140 +0.00008 +0.00020
160 +0.00006 +0.00022
180 + 0.00007 +0.00024
200 +0.00010 +0.00027

Calibrated by : M“’V’p‘“b\ i«hm\

(Miss Khemchuda Insorn)

Testing Officer

...... Approved By

(Miss Narisa Poowasanpetch)

Chief of Technical Management
13 ] os| 2014

Issued Date : May 23,2024

serverelddiBalinee entificicdocSECOT

Rev. 0 Fss.Date 51119 Page’3 of 3

Calibration Certificate

Nomenclature : Brand : Metﬂer Toledo
Model : AB204-S

Subinitted by : Laboratory of SECOT CO., LTD.

Location of Calibration : BAL Room , ﬁm Floor, Secot Co., Ltd.

Calibration range : 0—200 g

Calibration date : May 24,2024

Reguest Service No. 101/67

Page 1 of 3

Type : Top-Loading Electronic Balance

Serial No. : 1123163292 (209359)

Scale division : 0.0001 g (220 g)

Reference Standard No. M24020835, M2302167S, M2403062N, M2303005N

Traceable to : THAI CALIBRATION SERVICES CO., LTD.

Ambient Condition : Temperature” 2421-2441 - C
Humidity 41.8-49.5 % RH
Calibrated By - .......Jamisla . Kvwon . Approved By : ma““} ..........................
(Miss Janista Kui-on) ( Miss Narisa Poowasanpetch )
Testing Officer Chief of Technical Management
Date:...... H] opleony DR wissvis i 24[05 IQDM ...........
Issued Date : May 24,2024

servereliU3Bulance cerdlicate.docSECOT

Rev. 0 Tss Dae /11719 Page 1013



Description : Brand : Mettler Toledo
Model : AB204-5
Calibration range : 0— 200 g

_ Calibration date : May 24,2024

Ambient Condition : Temperature 24.21-24.41 °C  Relative humidity 41.8-49.5 % RH .

Measurement data :

1. Repeatability of Reading :

Measurement Report

Request Service No. 101/67
Page 2 of 3
Type : Top-Loading Electronic Balance
Serial No. : 1123163292 (20§359)

Scale division : 0.0001 g (220 g)

Load (g) Standard Deviation of Maximum Difference between
Reading (g) Successive Reading {g)
50 0.00005 0.0001
100 0.00004 0.0001
150 0.00007 ) 0.0002
200 0.00007 0.0002

2. Off-Center Loading :

A Mass of 50.0000 g was placed and moved to various posifion on the pan.

Request Service No.101/67

Page 3 of 3
3. Departure from Nominal Valve :
Reading (g) Correction (g) Uncert.a.inty g

0 0.00000 +0.00007

I +0.00003 +0.00007

5 +0.00002 +0.00008

10 -0.00004 +0.00008 ]

20 -0.0000.? + 0.00009

40 -0.00002 & 0.50010

60 -0.00016 +0.00012

80 -0.00021 . +0.00014
100 -0.00020 +0.00016
120 -0.00023 +0.00018
140 -0.00030 +0.00020
160 -0.00034 +0.00022
180 -0.00037 +0.00024
200 -0.00022 +0.00027

Janigka  Ku-on

Calibiated b v N S M s

(Miss Janista Kui-on)

Unit: g
Center Front Left Back Right Center | Maximum Difference
50.00016 | 50.00016 50.00028 | 50.00014 | 50.00010 | 50.00012 0.00016

Issued Date : May 24,2024

server/eldn l/Balance cenificat docoSECOT

Rev.0 Iss.Date /11/19 Page 2 of 3

Testing Officer

ri|os 1202y

(Miss Narisa Poowasanpetch)

Chief of Technical Management

24 osl 900y

Tssued Date : May 24,2024

servereld03/Bakance certibeniedocSECOT

Rev. 0 Iss.Date /11/19 Page 3 of 3



Measurement Report
Request Service No. 001/67
Page 2 of 3
Request Service No. 001/67 Description: Brand : Sartorius Type : Top-Loading Electronic Balance
Page 1 of 3 Model : BP2100 Serial No. : 71003651
Calibration range : 0—-2000 g Scale division:0.1g
Calibration Certificate Calibration date : January 15,2024
. ’ . Ambient Condition : Temperature  24.50-25.10°C Relative humidity — 45.6-51.9 % RH
Nomenclature : Brand : Sartorius Type : Top-Loading Electronic Balance
: Measurement data :
Model : BP 2100 Serial No. : 71003651
Submitted by : Laboratory of SECOT CO., LTD.
. 1. Repeatability of Reading :
Location of Calibration : BAL Room , 6" Floar, Secot Co., Lid. i o i
. i ; : ‘ Standard Deviation of Maximum Difference between:
Calibration range : 0-2000 g Scale division: 0.1 g
Load (g) .
Calibration date : January 15,2024 Reading (g) Successive Reading (g)
Reference Standard No. M220177, M2302167S, M2303005N, 23M1070 00 0032 0:10
Traceable to : Metrological Center SCIECO Services Company Limited , Technology Promotion Association (Thailand-Tapan) 1000 0.042 010
Thai Calibration Services Co., Ltd, 1500 0.052 0.10
Ambient Condition : Temperature 24.50-25.10 ‘c 2000 0.052 0.10
Humidity 45.6-51.9 % RH
m P 2. Off-Center Loading :
Calibrated By : ... Kh{y\ AMH _ Ll ”YI _________ Approved By : L A Mass of 1000.00 g was placed and moved to various position on the pan.
( Miss Khemchuda Insorn ) (Miss Narisa Poowasanpetcl) Unit : g
Testing Officer Chief of Technical Management Center Front Leit Back Right Center Maximum Difference
Date: ... F\”ﬂm’ oo I Date s ooooeen. 1 .{.‘.’1 ,2014 ........... 99998 | 99996 | 999.98 | ©999.92 | 999.92 | 999.98 0.060
Issued Date : Jan 16,2024
Issued Date : Jan 16,2024

serverlekid3Bolance cenificatzdod/SECOT Rev. 0 IssDate 5/11/19 Page Lof 3 servere ki3 Batnce cortifieste toc/SECOT Rev. 0 IssDate 5/11/19 Page 2 of 3



3. Departure from Nominal Valve :

Request Service No.001/67

Page 3 of 3

Reading (g) Correction (g) Uncertainty (+/~ g)

0 0.00 +0.07
100 0.02 +0.07
200 0.02 +0.07
500 0.04 +0.08
700 0.02 +0.07
1000 0.06 +0.08
1200 0.02 +0.07
1500 0.04 +0.08
1700 0.06 +0.08
2000 0.04 +0.08

Calibrated by :
(Miss Khemchuda Tnsorn)

Testing Officer

Do Adlnt\mony

(Miss Narisa Poowasanpetch)

Chief of Technical Management

Issued Date : Jan 16,2024

servereld3/Bolanee eertificate.do’SECOT

Rev. 0 Jss.Date 5/13/19 Page 3 of 3

Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220
Tel: (662) 971-5800

‘Website: www.bangkokhighlab.com

Fax: (662) 971-5300
E-mail: infubnugknkhighlab.cnm NSC-TISI-TIS 17025

CALIBRATION 0366

CERTIFICATE OF CALIBRATION

Customer
Address
Instrument
Ma.nufacture
Model

Serial Number

Environment

Received Date
Calibration Date
Issued Date
Calibrate Status
Calibration Area

Roomname

Calibrated By

Approved By

Certificate No : 52024/033
Page H V5
Order No 010/2024

SECOT COMPANY LIMITED
239 Rimklongprapa Road, Bangsue, Bangkok 10800, Thailand
UVIVIS spectrophotometer
Thermo Scientific

Genesys 150 UV-VIS
9A5Y332022

Temperature (25.1 - 24.8)°C
Humidity (52 - 55} %RH
February 20, 2024

February 20, 2024

February 22, 2024

No Adjustment

Customer area

Laboratory Room of SECOT COMPANY LIMITED

Brharapel

{ Mr. Pacharapol Kwanbang )
Calibration Engineer

%ﬁ’f’ﬁhﬁb

( Mr.Teerasak Auiphat )
Authorized signatory

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of the Bangkok High Lab Co.,Ltd.

Effective Date: 08/05/2023

F-SER-030 Rev.26




Bangkok High Lab Co.,Ltd.

4/176 Soi L 66, Ladplakao Rd., A ari, Bangkhen, Bangkok 10220
Tel: (662) 971-5800 Fax: (662)971-5300

Website: wwi.bangkokhighlab.com E-mail: info@bangkokhighlab.com

NSC-TISITIS 17025
CALIBRATION 0365

Certificate No : 52024/033
Page : 25

1. Photometric Accuracy
CRMs: Neutral Density Glass Filters CRMs Serial Number: 10563
Traceability: Traceable to NIST, U.S.A. through Neutral density filters NIST SRM 930e & 1930, Double Aperture method
through Starna certificate report no.113594

Spectral slit width : 2.00 nm

1.1 Reading scale at 420.0 nm

0.5604 ] 0.559 0.0044
1.0723 1.073 0.0038
2.1753 ; 2.179 0.0064

1.2 Reading scale at 440.0 nm
e STDS (AbS)

0.0000 0.000

0.0000 0.0028
0.5503 0.548 0.0023 0.0040
1.0467 1.047 -0.0003 0.0040
24117 2.114 -0.0023 0.0064

1.3 Reading scale at 465.0 nm
iy 708 (Bbe) | A

0.4996 0.0016 0.0034
0.9649 0.0019 0.0040
1.9646 -0.0014 0.0060
1.4 Reading scale at 546.1 nm
Filter STDs {Abs) | Average Measured Carrection “Uncertainty
- Certificate = Value (&) ol (A : LEA)
0.0000 0.000 0.0000 0.0028
0.5136 0.511 0.0026 0.0028
0.9765 0.976 0.0005 0.0028
1.9848 1.984 0.0008 0.0064

Effective Date: 08/05/2023 F-SER-030 Rev.26

Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220

Tel: (662) 971-5800

Fax: (662) 971-5300

1.5 Reading

1.6 Reading

Website: www.b: ghlab.com E-mail; inf gkokhighlab.com NSC-TISITIS 17025
CALIBRATION 0365
Certificate No : 52024/033
Page

scale at 580.0 nm
) | ‘Average Measured | = G
riificate. o Valie@w) o
0.0000 0.000
0.5424 0.540 0.0024 0.0029
1.0130 1.011 0.0020 0.0029
2.0238 2.021 0.0028 0.0061
scale at 635.0 nm
. Filter STDs {Abs)
Certificate (e (£
0.0000 0.000 0.0000
05265 0.524 0.0025
0.9667 0.963 0.0037
1.9145 1.910 0.0045

2. Photometric Accuracy
CRMs: Potassium Dichromate in Perchloric acid

CRMs Serial

Number: 103966

Spectral slit width : 2.00 nm

Blank Serial Number: 110516
Traceability: Traceable to NIST, U.S.A. through crystalline potassium dichromate NIST SRM 836a through Starna

certificate report ne.113596

Wavelength| Average Measured Uncertainty

(omy _Nalle () SEA)
535 0.000 0.0050
0.738 0.0056

257 0.000 0.0050
0.856 0.0055

313 0.000 0.0050
0.288 0.0054

. 0

350 0.000 0.0050
0.635 0.0056

Effective Date: 08/05/2023

F-SER-030 Rev.26




Bangkok High Lab Co.,Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220
Fax: (662) 971-5300

E-mail: info@bangkokhighlab.com

Tel: (662) 971-5800
‘Website: www,.bangkekhighlab.com

NSC-TISI-TIS 17025
CALIBRATION 0366

3. Wavelength Accuracy

3.1 CRMs: Holmium Glass Filter
CRMs Serial Number: 10763

Spectral slit width : 2.00 nm

Certificate No

Page

: §52024/033
: 4l5

Traceability: Traceable to NIST Holmium oxide filter NIST SRM 2034, through Starna certificate report no. 113607

3.2 CRMs: Didymium Glass Filter
CRMs Serial Number: 10764

241301

279.243

287.555

333.778

360.913

418.457

453.543

459.911

536.327

637.449

Traceability: Traceable to NIST Didymium filter NIST SRM 2034, through Starna certificate report no. 113608

Effective Date: 08/05/2023

584,040

684.49 683.901 0.589 0.12
740.18 739.646 0.534 0.12
748.48 747.844 0.636 0.12
807.03 806.832 0.188 0.12
879.27 878.923 0.347 0.12

F-SER-030 Rev.26

Bangkok High Lab Co.,Ltd.

4/176 Soi Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Bangkok 10220
Tel: (662) 971-5800 Fax: (662)971-5300

Website: www.bangkokhighlab.com  E-mail: info@bangkokhighlab.com

NSC-TISI-TIS 17025
‘CALIBRATION 0356

Certificate No : $2024/033

Page : 515

4, *Stray Light
CRMSs: Potassium Chloride aqueous solution
CRMs Serial Number: 14912

Blank Serial Number: 14958

Traceability: Traceable to NIST, U.S.A. potassium chloride NIST SRM2032, through Starna certificate report no.113597

Spectral slit width : 2.00 nm

Elamyai s 35
201.13 2.0170
201.13 0.9818

5. *Spectral Resolution
CRMs: Toluene in Hexane
CRMs Serial Number: 14812
Traceability: Traceable to toluene in hexane NIST SRM2034,through Starna certificate report no. 113508

! 5 AR
0.5 #N/A
1.0 #NIA
1.5 #N/A
2.0 1.401
3.0 #NIA

Note : * "Not TISI Accredited" in this certificaie have been included for completeness

Remark: 1. Calibrate Method

Blank Serial Number: 14803

1.1 Photometric and Wavelength accuracy: In-house method W-SER-001 based on ASTM E925-02 and ASTM E275-01
1.2 Stray light: Measuring the CRMs in both absorbance and transmittance unit at wavelength 201.23 nm. Base on

European Pharmacopoeia V.6.19.3 1984

1.3 Spectral resolution: Measuring the CRMs. The maximum absorbance values were read at closest to 268.7nm and

the minimum absorbance values were read at closest 267.0 nm. Refer to European Pharmacopoeia V.6.19.3 1984

]

N/A = not available.

(=

by a coverage factor k = 2, providing a level of confidence of approximately 85%.

-

. This result of calibration was found accurate as shown on date and place of calibration only.
. This report will cerfify of calibrated equipment only.

«

- End of Report -

Effective Date: 08/05/2023

. Uncertainty of Measurement: The reported uncertainty of measurement was based on standard uncertainty multiplied

F-SER-030 Rev.26
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Foundation for ndustisl Developmen: National Food insfiute QAN > e Foundstion for indusinial Oeveloprment National Food Instius K : A
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Calibration Certificate : g
Calibration Report
Certificate No.: 2402881-001-01
Client name: SECOT CO., LYD. Certificate No.: 2402881-001-01
H . LTD.
Equipment: CHAMBER (Hot Air Oven
Address: 239 Rimkiongprapa Road, Bangsue, U ( )
B Banakok 10800 Model: UF55 Serial No.: B213.0295
Bangsue, Bangkol
Resolution: 0.1  °C ID No.: N/A
Manufacturer: MEMMERT
Page 10f3
Date of Calibration: 24 May 2024 Page 2 of 3
Equipment: CHAMBER (Hot Air Oven)
Location: Laboratory, SECOT CO., LTD.
Manufacturer: MEMMERT Environment Condition: Ambient Temperature ( 31.0 = 1 ) °C
) Relative Humidity ( 68 + 5 ) %
Model: UESS Line Voltage { 220 = 3 ) Volt
Serial No.: B213.0295
Condition of this results of Calibration:
3 1. This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to
ID No.: N/A

W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures.
Order No.: 2402881 - The temperature scale used was based on ITS - 90.
- All data show below were final values and the initial data may be obtained upen request.

Operation No.: 2402881-001 2. Reference Standard Instrument :
Instrument Model Serial No./ID No. | Certificate No. Due Date Through
Date of Receipt: 24 May 2024 Digital Thermometer 34972 MY55003377 TE 67022301 | 13 January 2025 | MVATIONAL FOOD
with sensor RTD CH#101-109/ RTD#103-109 INSTITUTE
Date of Calibration: 24 May 2024 3. This certificate is traceable to International System of Units (SI Units).
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibrated by Mr.Pheraphat Tuanjit Approved by 6, Condition of Calibrated item:  Good
Scientist ( Miss PrEeyaporn Jaengkarnkit ) UUC Description :
Vice President, Department of Laboratory Services Time of Record 1 Hour 9 Minute At 80.0, 104.0 and 180.0 °C
Date of Issue: 30 May 2024 Responsible for the Technical Management Team Fresh air Damper - Open Position -

The uncertainties are for a confidence probability of approxi ly 95 %. - Mot Available
This Certificate is issued in accordance with the conditions of accreditetion granted by the Thai Laboratory Accreditation 7. Result of Calibration : Without adjustment I:l After adjustment .
scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards

and to the units of measurement realized at the corresponding national standards laboratory. This certificate may not be 5 .
reproduced other than in full except with the prior written approval of the National Food Institute. 3o Qo2

F-CS-008 Revision: 01 Date: 20-04-65 F-CS5-012 Revision: 01 Date: 20-04-65
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Calibration Report

W

NSC-TISI-TIS 17025
CALIBRATION 0061

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 FAX. 0-2719-9484

Cert.No.: 23TW242

Certificate No.: 2402881-001-01 Page.: 1 of 2
Equipment: CHAMBER (Hot Air Oven) N <
odel:  UrSs Seri ;213,085 Certificate of Testing
Resolution: 0.1 °C IDNo.:  N/A Equipment : DO Meter
Manufacturer:  MEMMERT Manufacturer : Hanna
Date of Calibration: 24 May 2024 Page3of 3 Model : Hig8193
Calibration point: 80.0, 104.0 and 180.0 °C amg = ot
Calibration result: ) A o erial No. : 06110066101
T =1
Calibration | Temperature Relative Line Voltage i ! ID No. : DO No.9
Condition ©c) Humidity (%) | (Volt) zi ! & i .
2| . Received Date : 14 November 2023
prees 307 63.6 217.0 = i l -~ ),
MAX 31.4 73.1 223.0 i s S e g Test Date : 15 November 2023
Tablel : Reporting of Temperature e w 3.8 Reference : 2311-0451DN-1
Calibration Measured Temperature (°C) @ Sensor No. Submitted by : S Cs.
point (Sensor No.9 is REF) Uncertainty ' G S
o 2 239 Rimklongprapa Road,
c) #1 #2 #3 #4 #5 #6 #7 #8 #9 + (°C)
Bangsue, Bangkok 10800
80.0 79,99 | 79.94 | 80.08 80.08 | 80.13 | 79.95 79.90 | 80.17 80.13 0.46
104.0 103.86 | 103.80 | 104.00 | 103.99 | 104.10 | 103.83 | 103.81 | 104.18 | 104.10 0.53 Laboratory Condition : Temperature (256+5)°C
180.0 179.73 | 179.73 | 180.01 | 180.00 | 180.44 | 179.81 | 180.20 | 180.56 | 180.25 0.90 Humidity (50 = 20) %
Table 2 : Reporting of Characterization Result Test Procedure : In - house method : CP-CH8
UUC* Setting UUC* reading (°C) Stability Uniformity Overall Variation by Comparison Technique with Azide Modification Method
MIN MAX A + (° C °
L5 Sl i O] L) Tested by : Walalak Sirithean
80.0 80.0 80.0 80.0 0.06 0.23 0.37 .
104.0 104.0 104.0 104.0 0.10 0.30 0.53 3 'E [
I
180.0 180.0 180.0 180.0 0.10 0.52 0.58 5
Approved by : P"

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

UuUC* = Unit Under Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,

for at least half an hour after reaching steady state.
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.
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

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

wnmere- End

(\/{ Saithip Meangmai
() Warakorn Lerngagtrakul
( ) Ponpan Paipim

Issue Date :

Approved Signaltory

16 November 2023

B 0327916
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ?;} NS
334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 RIS

Cert.No.: 23TW242

HSC-TISITIS17025
: TEL.0-2717-3000-20  FAX.0-2719-9484 CALIBRATION D008
Page.: 2 of 2 ’ ’
Condition of this result of calibration Cert.No.: 23CH1456
. - - Page.: 1 of 2
1. Reference Standard Instruments : Cert]ﬁcate Of Cahbratl(}n
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan). . Equipment : Conductivity Meter
Instruments Serial No. ID No. Certificate No. Due Date Manufacturer : Hanna
1) Bureite . - 130BU10 23CG1172 . 22 Mar 2025 . . : Modef : ' HigB182 .
2) Balance 1124013382 140RC0O06 23MM18 20 Feb 2024 Serial No. : 05200045101
2. Standard Material :- ID No. : Conduct No.8
Material Manufacturer Lot.No. Assay Condition As-Received: Used ltem
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2% Received Date : 14 November 2023
Calibration Date : 15 November 2023
Result : Dissolved Oxygen Meter Adjustment With Air 100 % . : Reference;: 23104 D=2
Dissolved Oxygen Probe No.: KC1N2993N Submitted by : Sacot Co. Ltd.
239 Rimklongprapa Road,
Bangsue, Bangkok 10800
Titration Method DO Meter .
ofiin ks = i Standard Deviation Ambient Temperature : (25 +2.5) C
(Axide: Modification: Methoc) Fasing Relative Humidity : (50 + 15) %
(mg/L) (mg/L) (@gIL) Calibration Procedure: In -house method : ;
] ] - CP-CH6 : based on direct measurement by
348 8.17 0.0055 using certified reference material (CRM)
Calibrated by : Walalak Sirithean
ot t
This report was certified only for the instrument we tested.lt is allowable to use for study . . Scuﬂ;
the system efficiency, The environmentat impact control and present to organization it may concerned Approved by : }0
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced \/ Approved Signatory
other in full,without written approval of the laboratory (v/') Saithip Meangmai
( ) Warakorn Lerngagtrakul
( ) Ponpan Paipim
-o0o-

Issue Date : 16 November 2023

The Uncertainties are for a confidence probability of approximately 95%

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

&‘ﬂ - - Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
!

a 1190074

A 0060562




Cert.No.: 23CH1456

. Page.: 2 of 2
Condition of this result of calibration .
1. Reference Standard Instrument :-
Instrument Serial No. IDNo. Certificate No. Due date
1) Thermometer 9549224  130RC003 231435 10 Apr 2024

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

2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Lid., The measurement results are traceable to Sl
through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
- Conductivity calibration solution, Thermo Sclentific (traceabie t&r NIST) o

Conductivity Solution Manufacturer Lot No. Exp. date
*100 uSfem Thermo Scientific 183/01 11 May 2024
1.413 mS/cm CPA Chem 913596 14 July 2024
12.880 mS/em CPA Chem 913587 14 July 2024
- Control Conductivity calibration solution temperature by Water bath (25:0.1) ©
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustment at 1.413, 12.880 mSicm
Conductivity Electrode Serial No.: 0932016N
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
*100 pSicm 97.60 pSlem 104.8 uSfem -~ 5.1 uSicm 2.00
1.413 mSlcm 1.285 mS/cm 1.413 mS/cm 0.0092 mS/cm 2.00
12.880 mS/cm 12.15 mS/cm 12.88 mSicm 0.086 mS/cm 2.00

Remark

- UUC* = Unit Under Calibration

-*=Not NSC - ONSC Accredited

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

-000-
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NSC-TISI-TIS 17025
CALIBRATION 0061

Certificate No.: 2304081-001-01

Client name: SECOT CO,, LTD.

Address: 239 Rimklongprapa Road,
Bangsue, Bangsue, Bangkok 10800

Page 10of3

Equipment: CHAMBER (Incubator)

Manufacturer: MEMMERT

Model: ICP 400

Serial No.: K406.0004

ID No.: N/A

Order No.: 2304081

Operation No.: 2304081-001

Date of Receipt: 27 July 2023
Date of Calibration: 27 July 2023
Calibrated by Mr.Worapob Sooktong Approved by - / j /l
. Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration uboi-aur_y
Date of Tssue: 7 August 2023 Responsible for the Technical Management Team

The uncertainties are for a confiderice probability of approximately 95 %.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2304081-001-01
Equipment: CHAMBER (Incubator)
Model: ICP 400 Serial No.:  K406.0004
Resolution: 0.1  °C ID No.: N/A
Manufacturer: MEMMERT
Date of Calibration: 27 July 2023 Page 20f 3
Location: Laboratory, SECOT CO., LTD.
Environment Condition: Ambient Temperature ( 30 == 1 ) °C
Relative Humidity [ 54 1 )%
Line Voltage ( 228 = 0 ) Volt

Condition of this results of Calibration:

1, This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures.
- The temperature scale used was based on ITS - 90.
- All data show helow were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument @

Instrument Model Serial No./ID No. Certificate No. Due Date Through
igi 34972A MY49016894
D»g!ta[_'l'hermometer TE 660380-01 22 April 2024 NATIONAL FOOD
with sensor RTD CH#301-309/ RTD#301-309 INSTITUTE

3. This certificate is traceable to International System of Units (SI Units).
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item : Good
UUC Description :

Time of Record Hour 9 Minute At 20.0°C

Open Pasition E

Close

Not Available

7. Result of Calibration : Without adjustment L__| After adjustment

Fresh air Damper

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2304081-001-01
Equipment: CHAMBER (Incubator)
Model: ICP 400 Serial No.: K406.0004

Resolution: 0.1 °C ID No.: N/A
Manufacturer: MEMMERT

NSC-TISI-TIS 17025
minizrey of mowsry P00 INdusiial Laboratcry Service Center GALIBRATION 0061

Date of Calibration: 27 July 2023 Page3of3
Calibration point: 20.0 °C
Calibration resuli:
Calibration | Temperature Relative Line Voltage
Condition (°c) Humidity (%) (volt)
MIN 286 53.0 227.3
MAX 314 54.1 2281
Tablel : Reporting of Temperature
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.9 is REF) Uncertainty
Q) #1 #2 #3 #4 #5 #6 #7 #8 #9 +(°C)
20.0 20,42 20.39 20.40 20.43 2047 20.49 2042 20.41 2043 0.27

Table 2 : Reporting of Characterization Result

UUCH* Setting UUC* reading (°C) Stahility Unifarmity Overall Variation
c) MIN MAX Average * (°C) - (°c) ¢c)
20.0 20.0 20.1 20.0 0.065 0.053 0.220

Note The quoted uncertainty include " Stebility " and " Loading effect (20% of Temp Uniformity) "
UUC* = Unit Under Calibration ) '
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state.
Unifermity = The maximum difference of measured temperatures at any-sensors and the measured
temperature at the reference location which are observed at the same time.

Overall Variation = The difference of the maximum and minimum measured temperatures througout pbservation time.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a

level of confidence of approximately 85 %. 5 5
-----—--- End -----—--- .

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Certificate

Certificate No.: 2304081-002-01
Client name: SECOT CO., LTD.
Address: 239 Rimklongprapa Road, -

Bangsue, Bangsue, Bangkok 10800

Page1of3

Equipment: Water Bath
Manufacturer: MEMMERT
Model: WE 29
Serial No.: 1698.0051
ID No.: N/A
Order No.: 2304081
Operation No.: 2304081-002
Date of Receipt: 27 July 2023
Date of Calibration: 27 July 2023
Calibrated by Mr.Worapob Sooktong Approved by . % .
Scientist { Mr.Pheraphat Tuanjit)
Manager, Division of Calibration Laboratory
Date of Issue: 7 August 2023 Responsible for the Technil Management Team

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which
has assessed the measurement capabillty of the Iaba-atory and its traceability to recognized national standards and to the units of
measurement realized at the corresp dards laboratory. This certificate may not be reproduced other than in full except
with the prior written approval of the Nationaﬁ Food Institute.

F-CS-00% ﬁeﬂsinn: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2304081-002-01
Equipment: Water Bath .
Model: WB 29 Serial No.: 1698.0051
Resolution: 0.1 °C IDNo.:  N/A
Manufacturer: MEMMERT
Date of Calibration: 27 July 2023 Page 2 0f 3
Location: Laboratory, SECOT CO., LTD.
Environment Condition: Ambient Temperature ( 24 + 1 ) °C
Relative Humidity ( 58 £2) %
Line Voltage (229 £ 1 ) Volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert 5 standard thermometer into its liquid bath and calibration according to W-TE-011
based on ASTM E715-80 (2016): Standard Specification for Gravity-Convection and Forced-Circulation Water Baths.
- The temperature scale used is ITS - 90.
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No./ID No. | Certificate No.| Due Date Through
igi meter 34972A MY49016894 %
Digital Thenno : TE660380-01 | 22 April 2024 | -~ FOOD
with sensar RTD RTD#201-205 / CH#201-205 | i INSTITUTE

3. This certificate is traceable to International System of Units (SI Units).

4, This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as s_hown on date and place of calibration only.
6. Condition of Calibrated item : Good ’

UUC Description:
Time of Record 1 Hour 9  Minute At 95.0 °C
7. Result of Calibration : Without adjustment
After adjustment

F-CS-012 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025 '
CALIBRATION 0061
- -
PerkinEimer
H H For the Better
Calibration Report
Certificate No.: 2304081-002-01 P - 1 9 0 O T
Equipment: Water Bath 1n &1 & e
Model: WB 29 Serial No.: 1698.0051 £ ¥
et 01 Dho: VA Preventive Maintenance Report
Manufacturer: MEMMERT :
Date of Calibration: 27 July 2023 Page3of3
Calibration point: 95.0 °C
Calibration result: TOP VIEW SIDE VIEW
Calibration | Temperature | Relative | Line Voltage 23 Cgs g :
Condition °c) Humidity (%) vol) | | " 25 rege e : :
; s AR /- v i <X
Min 23.0 56.3 227.5 ;j' 51 ; s -P ;1 b i
Max 250 60.2 2296 e ) ;
Table1 : Reporting of Temperature Sensor Installation Location
. A Measured Temperature (°C) @ Sensor No. i
Calibration Point (Sensor No.5 is REF) Uncertainty
°c) #1 #2 #3 #4 - #5 £ (°C)
95.0 95.03 94,96 95.10 94,97 95.02 0.28
Table 2 : Reporting of Characterization Result
UUC* Setting UUCH reading (°C) Stability Uniformity Overall Variation
(&) MIN MAX Average £ (°c) (°c) {°C)
95.0 94.9 95.1 95.0 0.18 0.080 0.47
Note
uuc*

Company Name:
The quoted uncertainty include " Stability " and " Loading effect (20% of Ten-lp Uniformity)"
= Unit Under Calibration
for at least half an hour after reaching steady state.

Secot.co.th.
Instrument Location: Instrument room.

Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,

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.

Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2,
providing a level of confidence of approximately 95 %.

239 Rimkhlong Prapa Road, Bang Sue, Bangkok 10800
Instrument Serial No.: PTDS23051001
Date: 27-Mar-2024
....... e 1 Ao
F-CS5-012 Revision: 01 Date: 20-04-65




 PinAAcle 900T Preventive Maintenance (PM)

Component List

Company Name: Secot.co.th.
Address
oy - 239 Rimkhl P d, B Sue, B
(ReHument _Loca_tion]: imkhlong Prapa Road, Bang Sue, Bangkok 10800
Serial Number: PTDS23051001 10F2W
Customer Name K Arays Telephone Number: |  0-2910-5021-6
(if applicable):
Customer Support K Piyawit Service Order WO-02706368
Engineer Name: Number:
Date PM Perfor'me'ﬂ: : 27-Mar-2024 Next PM Due Date: 27-Sep-2024
{DD-MMM-YYYY} ~ (DD-MMM-YYYY)
standard Labor Hours to Complete PM : ~ 5hours
Part Number . Release  Publication Date , )
09370143 Rev.9 A January 2018 "
. PerkinElmer’
Scope

The purpose of this PM isto ensure the continued functionality of the PinAAcle 900T by inspecting
and replacing any worn or damaged parts. This service should-only be performed by a trained
representative of PerkinElmer.

The customer should save their method befare the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/for
data files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information
This document contains proprietary information that is protected by copyright. All rights are
reserved. No part of this publication may be reproduced in any form whatsoever or translated into any

language without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document.

Component / Specific Model : Serial # Configuration Notes
PinAAcle 900T PTDS23051001 Syngistix v.5.10
Parts Lists
Parts Included with the PM.

Part Number. 2 A Dés‘cri tion : au .

(if applicable) - speosh PO o fanty.
B0501696 Fan Filters N/A
B3002013 THGA Contact Cylinders N/A
B3141064 Glycerol for THGA Coaling N/A
N3160156 O-Ring Kits for Sampling Introduction { Stainless Steels Nebulizer) |N/A
N3160157 0-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A

 Additional Reageph_"_iaﬁg_ﬁs_tan_dgrds Required for PM
P NimRe rﬁ'escripﬂ‘oh SaEE L quall éat:hl Lot# | Epirea
(if applicable) 3 Sl n S 2% | Date /)
N9300183 1000 mg/L Copper Standard AR 27-39CRY1 30-Apr-2025
N9300244 GFAAS Mixed Standard AR 60-004CRY1 28-Feb-2025

Additional Reagents and Standards Required for PM [Customer Support Solution)

|PinaAclc 900T Preventive Maintenance (PM) Page 10f9 |

Part Number LR : s - Ex -irati.un
2 < Description uanti Batch/lot# | =P
(if apphca!_:lei- iF S i i txtv 3 'l Date (MM/YY)
N/A DI Water 250 ml, AR AR
N/A 0.5% HNO, 250 ml. AR AR
IPinAAc]e, 900T Preventive Maintenance (PM) Page2of 9’ I




~ Additional Tools Required for PM

(:fa ;:r?é::; 3 bucription lr Q’uaqtity SeﬁaF #
N1013000 0.2A Neutral density filter 1 MGO-056
N1013002 1.0A Neutral density filter 1 MG2-258

031192%675022 9 Electronic Flow Meter 1 MY2231FC07

B0O505495 Test lig 1 N/A

03030997 System 2 EDL Driver 1 03030997

N3050605 As System 2 EDL 1 16148

N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 030621-020190

lPinAAclc 900T Preventive Maintenance (PM) Page 3 of 9 J

Procedure Checklist

Use (¥ ) to check off those steps in the checklist that have been completed.

1. General:

¥ Review the instrument performance with the customer and document any recent
problems.

¥ Inspect the customer log book and make any appropriate PM entries.

¥l Perform general inspection of system for cleanliness.

2. PCInstrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

W Inspect and clean all fans and filters. Replace filters if necessary

¥l Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
quick connects. Replace the Y connector, P/N 09921079, if needed.

i Clean exterior of the instrument.

3.1 Flame Technique

7 Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

¥ Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

3.2 THGA Technique

¥ Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s BO501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

¥ Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the
pads are missing replace the THGA furnace or replace the insulator pads on the furnace.

# Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

¥ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow
Test Probe as described in the Service Manual. Correct if necessary.

¥] Check furnace open/close function.

7 Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

¥ Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

/) Check the water level/quality in the recirculation (if applicable). Add distilled water if
necessary.

¥ Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSY008.5TN

| PinAAcle 900T Preventive Maintenance (PM) Page 4 0f9 |




5.

# perform Cooling System maintenance if needed per SDB# COSYD05.5TN.

7] Check auto sampler operation.

¥ Perform an auto sampler check valve test as described in the Service Manual.

[ Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics
as described in the Service Manual.

#1 Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
necessary.

Electrical:

7 Inspect PC boards. Clean if necessary.

il Carefully check all internal and external cable connections.
Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check  the
results in the service log folder in the Spectrometer BM Log Viewer.

Optics:

4] Inspect and clean the sample compartment windows, if needed.
@ Inspect and clean the furnace windows, if needed.

Inspect and clean the GFTV camera lens, if needed.
4] Inspect optics. Clean or replace if necessary,

Gasses:

Ll Verify that the Gasses supplied to the instrument are within the pressure and purity.
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
4] Verify that the air filter element is dry. Replace if necessary.

. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

| Test Results ~ PassfFail -

Elaﬁe&ensnr. ir/CH; C ctly shuts dowr Active Passed

Active Passed

Active Passed

Active Passed

Air Eafesstire Sensor 2 Active Passed

N ST :

Active Passed

R T o T
¥ o : Choosing Nitrous Oxide as th
'—;B"."':ngr e e should trigger an interlock shuts down

PinAAcle 900T Preventive Maintenance (PM) Page 5 of 9 |

B. After PM Performance tests [Flame]:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

: e Certificate Value :
Parafneter : Speclﬁ.catmn 2t 553.6 nm (Abs.) Test Results Pass/Fail
10ANDFilter | £5%from Cert. - 1.0154 09921 Passed
02ANDFter | +5%irom Cert. 0.1806 0.2037 Passed
8.2 Baseline Noise at 1.0 Absorbance with Barium
Description: Ensures that a high absorbance will not produce excessive noise.
Parameter Specification Results Pass/Fail
} Standafd‘b__e.a;liation _;.—_D.D':LD 0.0031 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter ~ Specification Results  Pass/Fail
‘Standard Deviation AR 0.0005 " Passed

8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

_ Parameter

Résu}ti

Pass/Fail

Sﬁndard'Déviaﬁion

0.0004

Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Specification Results Pass/Fail
ndhrd Deviation e |l <0.005 0.0001 Passed
I PinAAcle 900T Preventive Maintenance (PM) Page 6 of 9 I




8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelength.

~ Parameter

Spedﬁcaﬁoh-

Results

Pass/Fail

Standard Deviation

20,005 R

0.0004

Not Applicable

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Standard Copper Sensitivity. Specification | Results [Abs.) pass/Fail
5 me/L Sensitivity S5 Neb (if applicable) > 0,250 Abs. N/A Not Applicable
2 me/L Sensitivity HS [eeia (ifapplicable) 03541 Passed
9. After PM Performance tests [THGA]:
9.1 Furnace Gas Flows
Description: Ensures the flow rates are within specification.
- Parameter Specification Test Résuh; Pass/Fail
Internal Flow Rate 250 mi'./mi;'\ +325 mL/min 250 Passed
External Flow Rate 100 ml/min +10 mL/min 99 Passed
9.2 Chromium Baseline Noise
Description: Signal to noise check.
Parameter Specification Results Pass/Fail
. Baseline Noise 0,005 Abs. 00004 Passed
Standard Deviation =U:.0058 0.0001 Passed

9.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.

Parameter Specification Results Pass/Fail
Cr.mp Results. <7.0 pg/0.0044 A5 490 Passed
Precision ; 0.82 Passed

I PinAAcle 900T Preventive Maintenance (PM) Page 7 of 9 I

9.4 Copper Characteristic Mass and Zeeman Ratic

Description: Calculate the characteristic mass using the characteristic mass tool and

check the Zeeman Ratio.

?ammetgr Speciﬁcgtinn ‘Results Pass/Fail
i Esal <165 pg/0.0044 As 1420 Passed
- Zeeman Ratio 0.52£0.04 0.5430 Passed

10. Review:

¥] Review with the customer PM work performed.

# Review with the customer routine maintenance procedures.

¥ Discuss recommended customer supplied materials to have on hand.

¥ Attach PM sticker.

| PinaAcle 900T Preventive Maintenance (PM)

Page 8 of 9 I
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Agile
Additional Comments Crésrgl_ab

From Insight 10 Dutcome

A@Iditigpal C_uinm‘g,ﬁts l.lega_rd.ingme PM G : .
Atomic Signal (Peak area) Agllet’]t CI’OSS La b S’[al’t U p Set’ViCES
Zeeman Ratioc ~ Atomic Signal (Peak area ) + Background Signal (Peak area) o
Agilent 7890 Gas Chromatograph
0.1545

- ~ Preventive Maintenance Checklist

0.1545+0.1300

= 0.5430

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.

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900T
have been completed.

This PinAAcle 900T Passes (] Fails [ the preventive maintenaonce.

Review of Preventive Main
Authorized PerkinElmer Representative: Date:
Ba 27-Mar-2024
{DD-MMM-YYYY)
Authorized Customer Representative: Date:
1
g‘? ) 27-Mar-2024
gj (DD-MMM-YYYY)

i Agilent

I PinAAcle 900T Preventive Maintenance (PM) Page 9 of § I
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Introduction

Customer Information

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

= A customer represeniative should be available to the engineer while performing the preventive
maintenance procedures.

« 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.

« [f a system reguires 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

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

The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
techneclogies. Visit httpslfmmmumiy agilent.com/wel lcome.

To access Agilent University, visit http “f weew.agilent. oomicrcsslab/unlversrty/ to learn about
training options, which include online, classroom and-onsite delivery. A training specialist can work
directly with you to help determine your best options.

A useiul Agilent Resource Center web page is available, which includes short videos on maintenance,
quiek 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
hitp://www.agilent.corn/search/support.

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

7890B Manuals are also available on Agilent.com:

o Safety
https://www.agilent.com/cs/libraty/usermanuals/public/78908 _Safety.pdf

o Installation and First Startup
hitps://www.agilent.com/cs/library/usermanuals/Public/78908_Installation pdf

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

o Maintaining Your GC

itps//www.agilent.com/cs/library/usermanuals/public/ 63430+

90052%207390B_Maintaining%20Guide.pdf

Revision: 2.01, Issued: September 15, 2021
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Agilent 7890 GC Praveniive Maintenance Checidist

Service Engineer's Responsibilities

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

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

s 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 |mplement the changes on this unit before domg any
qualification service.

= Do not implement firmware updates, unless you get appraoval from the customer and are sure ‘rhat
they are compatible with the instrument control software.

Revision: 2.01, Issued: September 15,2021
Agile Document Number: D0013618
DE number: 44166.7597222222 Page
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System Information Preventive Maintenance Procedure
O Check this box if an instrument configuration report is attached instead of completing the table .
below. Clean and inspect GC
. . E{ Unplug power cord from the power source.
. jﬁsirumen't Sijstin Nae 5 e 7890A GG System / GCMS | Open GC covers and vacuum/remove any dust/debris. Pay particular atiention to cooling fans.
i e d4l i A ‘ | & Inspect internal connectors for proper contact and placement.
Instrument System Site and’ SECOT Co., Ltd ! Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.
: Location i R ~ I 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

al Numbers of each |

i i Companent e
P—— i Inlet and detector consumable replacernent
2 N/A - N/A T & For the inlets installed, perform inlet maintenance as defined in the 7890 manual — "Maintaining Your
: . GC" - for the inlet(s) installed.
3. N/A N/A \ & Replace the split vent trap cartridde filter on units with these inlets: Split/Splitless Capillary (SSL),
S ‘N;\' e i S i e R NIA . Multi-Mode Inlet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Interface (V1).
& l o ifthe inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
5 N/A | NA the inlet and flush or replace the tubing between the inlet and the split vent trap.
i 2 i = 5 8 woos O Ifthe GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
6. NA . N/A ; o : 7 sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
o NIA T | contamination — clean as necessary.
& WA B s s Zero Sensors and Leak test
% i i ﬂ Zero all pressure sensors per the procedure in the 7890 “Advanced User Guide”.
10. N/A ! N/A & Perform inlet pressure decay test(s) as defined in the 7890 “Troubleshooting Manual”.
: T If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
s within that protocol can be used for the PM.
Preparation & Record if test passed or failed in the results table.

& Discuss any specific issues with the custemer 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, settings as defined by current Service Notes.
Check for required firmware updates and verify with customers if they would like them installed.

O Before starting the following procedures, record the Detector Signal Output(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: D0013618 : :
4 10 Agile Docurnent Number: D0013618 Tofa ”
e e e 2 WS 3 DE number: 44166.7597222222 Page 5 of 10 -ii-Agilent
o © Agilent Technologies, Inc. 2021 =g
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ALS Maintenance

& Section NOT applicable

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

Check operation of all fans.

Check syringe for smoath plunger operation.

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

ODoooo

Restore Instrument

E’ Restore the normal operating conditions or customer method using the Data System.
Purge the system with carrier flow for 15 minutes

& Bake outthe system, then restore the normal operating conditions

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

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

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

Revision: 2.01, Issued: September 15, 2021 }
Agile Document Number: D0013618 B "

DE number: 44166.7597222222 Page .6 of 10 -ii~Agilent
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Signature Page

Service Reviaw

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

& Record the Preventive Msintenance service activity in the customer’s records/logbook.

o Update/reset instrument mainienance 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.

o Review with the customer this service, parts replaced, and test results obtained.

O [f 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 IQ records.

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

7890 GC Test Resulis Table

it * | Before PM Sarvice
N/A - -
Back detector output N/A N/A
AUX detector output
‘Pressure decay test . ©
Front inlet pressure decay test Pass Pass
Back inlet pressure decay test Pass Pass

Revision: 2.01, Issued: September 15, 2021
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7890 Peris List Table
The following kits are recommended for capillary and purged packed inlets. If this is a general PM and the Service Engineer Commenis

customer has a preferred set of consumables, you may use the customer's consumables.
If 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.
SSL Capillary Inlet 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 5190-6744 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 NiA
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 5182-9748 7890A/B NIA )
Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B N/A Service Comple’rion
FID Collector Rebuild/Cleaning Ki G1531-67000 7830A/B s 5 . ng s
- g 1_ NI Service request number boﬁbh"i'? Date service completed 19’ 'jﬁb"’? %
Standard .011-inch FID Jet for capillary FID base | G1531-80560 7890A/B N/A B (/7; e i
High Temperature .0718-inch FID Jet for capillary | G1531-80620 7890A/B NIA Agilent signature g idS . Customer signature Wriow C:
FID base
Standard .018-inch FID Jet for packed column 18710-20119 7890A/B N/A Total number of pages in this document 10
with packed FID base
Standard .071-inch FID Jet for capillary column | 19244-80560 7890A/B NIA
with packed/adaptable FID base !
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/B NIA
column with packed/adaptable FID base
NPD Jet, universal fit, .011-inch ID G1534-80580 7890A/B N/A
NPD Jet, universal fit, .011-inch ID Extended G1534-80590 7890A/B NA
tip
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B NIA
Washer
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B N/A
Single taper with Glass Wool b
#*F|D Collector Replacement Kit, if needed G1531-67001 7890A/B NIA
Revision: 2.01, Issued: September 15, 2021 . ;
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Da not include this section/page in the published, customer-facing PDF version. From insghl o Dawtame

Agitent 7890 GC Preventive Maintenance Checklist

This page is only relevant for Agilent source documents for document control purposes and is NOT
intended for customer viewing. Refer to the SPIFPM checklist Authoring Guide for more information.

Agilent CrossLab Start Up Services
Agilent GCMS

Document Control Logs

Revision Log
T P 1 Vg | P R e e T N Preventive Maintenance Checklist
Revision of | Date of Author of Author to describe main featuresichanges made
documnent | issuance document for this specific revision
1.0 Draft 4-Mar-2011 Dave Park Migrated the content of revision A.01.05 to the
new Agilent template. Reviewed by subject
matter expert, Dave Park.
1.1 Draft 20-Jan-2015 Dave Park Added Split Vent trap to MMI, PTV and VE - also
PTV and FID PM Paris
1.2 Draft 31-March-2015 | Dave Park Added Ultra Inert Gold Seal and Liner to §S
Consumables
A01.11 10-Dec-2015 Dave Park Added step to perform maintenance on the Split
Vent Tube and .018" FID Jet part numbers - Fixed
broken web links
2.00 30-Dec-2020 Gary Boardman | Updated New Template and terminology change: i . Agilent Preventive Maintenance provides factory recommended service for your analytlcal
Familiarization to Introduction. instruments to assure reliable operation’and the accuracy of yotir results.
Create New Agile Document Number: DO007063

_Approval Log . Delivered by highly trained and certified service engineers using genuine Agilent paris and
e B _ : = T — . : supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
Revision. - - | Approver . S i < Title o}apprwer A A e 4 downtime and keep your systems operating at their peak. This checklist will be completed at the
Add revision | Add approver name here Add approver's funciion or Uﬂe hem end of the service and provided to you as a record of the preventive maintenance activities.
number
A.01.06 Don Gage Product support manager
A.01.09 Kai Meng Product support manager
A01.10 Suneetha Tippireddy Product support manager
AD1.11 Suneetha Tippireddy Product support manager
2.00 Josh Roark GC Product Support Manager
Designated Evaluation Log
Revision -~ . | Designated Evaluator (DE)" - | Title of DE ~ | DE Nimber: * .+ -
Add revision | Add name Add function ortitle | Add DE number here
number
2.00 Michael Zumwalt CrossLab Start Up 44166.7597222222
Services Application
Consulting Lead i
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Introduction fmportant Customer Web Links

e For more mformatlon abom Agdem Technologies services, please visit our webstte using the

Select the appropriate PM 1o be done and then perform the checklist under that section lelo;:mg URL:
U Interim Preventive Maintenance 6 months  Ta access Agilent University, visit hitp:/www.agilent.com/crosslab/universitv/ to learm about
o Major Preventive Maintenance Yearly tra'ming options_, which_ include online: classroom and _onsite delivery. A training specialist can
work directly with you to help determine your best options.
i . ; . » A useful Agilent Resource Centsr web page is available, which includes short videos on
This checklist covers the following model(s): raintenance, quick lists of consumables for new instruments, and other valuable information.
1 Check out the Resource Page here: htfps//www.agileni.com/en-us/agilentr rces
5973 Series MSD + Need technical support, FAQs, supplies? — visit our Support Home page at
LAvewrw.agilen /5ear (1
s0 5975 Series MSD
- s Getanswers. Share insights. Build connections:
sa ;5977 Sertes MSD Join the Agilent Comimunity at htips://communitv.agilent com/welcome
TQ 7000 Series MS/MS Service Engineer’s Responsibilities
TQ 7010 Series MS/MS
; « Contactthe customerand ensure that all necessary supplies are avavlable before the preventive
) maintenance visit.
Qror 7200 Series QTOF : « Complete empty fields with the relevant information.
QvoF 7250 Serles QTOF . ' . «»  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.
s Complete the Preventive Maintenance services in the most logical order relevant to the
c " individual system service in the order of the tasks listed.
ustomer Information - ; :
« Complete the Service Review section together with the custormer.
s Customers should provide all necessary operating supplies upon request of the engineer. = Ask the customer to sign the Service Completion section including the customer's and your

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

maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative. - i
¢ $ Additional Instruction Notes

« 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 » Preventive maintenance is a factory recommended procedure designed ta reduce the likelihood

of electromechanical failures. Failure to perform preventive maintenance may reduce the long-

service.
- . . i term reliability of certain instruments and systems. Two preventative maintenances (PMs) per
« Ifa system requires the use of extra or special procedures and/or parts for the maintenance . year are recommended, the Major PM Service will be performed annually with an Interim PM
service, then these must be ordered separately and charged as a repair, which may incur performed & months after the Major PM.

additional costs.
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System Information

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

5975C MSD
SECOT Co., Ltd.

S

| List Systei Component Product Numbers ,

1. G3172A US74838080

2 N/A 1 N/A

! 3. N/A N/A

e NA _ NIA

s NA NIA

5 NA L NA

57. N/A  NA

‘s NIA - T oNA '_ j '
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.

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 available. A customer representative should be available
while the preventive maintenance is being performed.

Revision A.20 lssued Novembar 2021 page 4 of 12
DE Number 44145.7539551852
@ pgilen: Technologies, Inc. 2021
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Fromm Irslgss 1o Otcome:
Important notice for customers
The customer should complete the following before the Support Provider arrives on site:

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

Note: it is 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

Task Recommended
Yes No Interim / Major / As needed

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

O & 0O O [0 No selected means that the task was not done or the part
was not raquired.

o o ™ | O  Interim selected means that this task is recommended to be
done at 6-month intervals. afe ]

o o o o [0  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.

. Asneeded 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.

O
O
O
O
El

Preventive Maintenance Procedures

Yés/No: Intérim/Major. | Description’ - Foh 5
[m] B Perform general inspection of system for cleanliness
& 0O Discuss any problems the customer is having with the instrument
W O B |Review customer maintenance records and exclude maintenance on recently serviced items
& 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.
5 T ToEm
Yes/No_Interim/Major |Description
o B #= Record Instrument model no.
0 ©= Record Instrument serial no.
O & Record Rough Vacuum
&0 E @ Record Manifold Vacuum
O @ Type of Column installed
Revision A.20 Issued November 2021 Page 5 of_12 w kg
DE Number 44145.7539351652 s 5 &
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Agilent GCMS Preventive Maintenance Checklist

TSyt Cegke 1

o lnterim/ Majur

YeﬂN Description

&, O = Verify that calibration peaks were seen prior to starting the PM

& 0O [ Vent the instrument

& O o] 5] Inspect vacuum hoses, pumnp, exhaust tubing, and power cords for excessive wear.

& O ] [=] Visually inspact calibrant levels ~ PFTBA PFDTD (if appl), [RM (if appl.). Refill if available.
MO E o Look for any obvious external damage or problems.

[§ 0 ©@ © |Cleanairintake(s). Cosmetic cover(s) may need to be removed.

& O H = Verify system line vohage meets instrument specifications: Yes & No O

¥es/No- &2 1 |WetMeohanical yacuurn pumps

Description

Check for evidence of oil leakage. Check pump gasket for leakage.

Drain and replace mechanical pump oil.

Replace Oil Mist Filter if applicable.

|Discuss with customer the need for more frequent oil changes ii the oil is dirty

|Don't use mist filters with Chemical lonization.

Perform anti-suckback valve test. Fower on until side plate is held closed, power off and
check that side plate holds closed. Visually confirm that no ofl returns up vaouum hose.

Dry Mecharicalvacuim pumps

Diaphragm:

or |Description

[=] Check for evidence of poor vacuum — Turbo power demand poor manifold vacuum, etc.
o g o] 5] Clear air flow paths of dust.
[m=] =] =] If vacuurn is poar, then replace the diaphragm pump.
oo [=] Perform anti-suckback valve test. Power on until side plate is held closed, power off and

check that side plate holds closed.

* |Dry Meghanizal vaeuim pumps - Serall .-

Description

fes}Nu 'lmerlm.fMa;)
0o o

Replace the tips seal on the IDP pump.

Check for evidence of poor vacuum = Turbo power demand, poor manifold vacuum, efc.

Replace the Exhaust Filter if required.

[Discuss with customer the need for more frequent changes, if needed.

|Inform customer that pump gas ballast should be installed all the time.

| 5| &) 5| & &

mlimijmiin){ni
o[oo|o| o,
Sifsliatiis i)

Perform anti-suckback valve test. Power on until side plate is held closed, power off and
check that side plate holds closed.

[ Cleaning Systerm and Filters
Yes/No_Interim/Major |Description
. Fans
O H ©# Remove dust from fans and vent covers.
O H @ Verify fans are functional and that there is enough space around the
instrument for proper cooling.
Source cleanin
& O EI Open analyzer and remove the source.
[*4dlin] = Jej Di ible, Clean, Re-assemble source.
& O g © Re-install source and close analyzer.
Filters
O ™ Replace RMSH-2 Helium gas filter — if applicable.
OF, ® @ Replace RMSN-2 Nitrogen gas filter - if applicable.
O ©E ®© Replace RMSHY-2 Hydrogen gas filter — if applicable.
OW & o CP17988 - Gas Clean Carrier Gas Kit for 7890 for Nitrogen or Helium;
Bracket, Mount, and Filter - if applicable.
O @& CP17974 — Gas Clean Filter Kit GC/MS 1/8"; Mount and Filter — if applicable.
O & 5] CP17973 - Gas Clean Filter; Replacement Filter — if applicable.
O BF © 5190-9071 — Methane Gas Filter — if applicable

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

Agﬂent L b
rGSS a Agilent GCMS Preventive Maintenance Checklist

From josizhl 1o Jovomr
STk TR | System post-chieck 0 T
Yes/No_Interim/Major_|Description
ﬁ, [ Purnp system back down. Wait until system stability has been achieved.
=M= [ Verify system vacuum reading(s) via the gauge controller.
=] [=] & Leak Check .
0 B ®= [Verify system in manual tune
¥ O ©H © |Compare against previous tune file report(s)
&7 0O g B Change to Tune and verify that all temperatures, pressures, and gas flows reach method set
points
o O B ©= Check manually that you have calibration peaks.
Z O H = 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

o 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 instrumnent logbook based on the custormer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, paris replaced, and test results obtained with the customer.

O If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comment box. Systems in a compliant” environment may neéd additional
documentation.

Agilent Test Results Table

[ Evpeciod Toot Resuit | .| Actual TestResuit’ -

Test ﬁascrsyu !

Atune and Evaluation Pass Pass

7 b
= 7 7
7 7
7 7
£ ./
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Fadn 16 Omtamne

Agilent Consumed Parts List Table Signature Page

0O Section not applicable

SRR 5 L5 T productor Model® | Quan Service Engineer Comments (optional)
PartDescription . . pio pRerAumbet it st naedyy St o
Agilent Vacuum Fluid 5191-5851 Rough Pump 1 U wigh to note 3t pai of gerforning the installation or ciher nems of intecastior

3 box

Vi /. £
/ /1 £ /

7 7
N/A N/A N/A N/A

Z / /

v o’ Vi
3% / /

N/A

Service Completion
Service request number LDbLYOYY 57 Date service completed _'!,LQ-M

Sotin b
Agilent signature 4 jﬂf\ X Customer signature S“"“‘m C-
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Frorn insight 10 Ditcama.

Parts — As needed as part of the PM

Common MS F|Iters and Seals 5973/5975/5977{7000/701 0/7200/7250 Senes

Supplies ™ P o s
Yes/ Nn intenm.’Ma]oriAs needed Description Part number
(=] Heliurn gas filter — if required RMSH-2
(=] l:] EI Nitrogen gas filter - if required RMSN-2
[mu] [=] =] Big Universal Trap, 1/8" fittings, Hydrogen, if required RMSHY-2
o ad [} =] =] Gas Clean Carrier Gas Kit for 7890 for Nitrogen or Halium; CP17988
Bracket, Mount and Filter — if required i
oo [m] w1 & Gas Clean Filier Kit GC/MS 1/8 in (complete replacemnent |00,
kit) ~ if required
[ [m] == Gas Clean GS/MS Filter — if required CP17973
oo O = @ Chemical lonization Gas Purlfier (Cl systems) — if required |5120-8071
& 0 & [=] Agilent AVF Platinum, 1 guart 5191-5851

Gas filters need to ba changed only if reguired

MS Maintenance S ile for 5973/5975/ 5977 Series

Ves/Not 4 2 7 S
Yes/No Interim/Major/As needed | Description Part number
oo 0 =] Diffusion pumnp fluid (Diffusion Pump Models) 6040-0B09 Qiy 2
oo o IDP-3 Tip Seal Replacement Kit (IDP-3 Dry Pump Models) [G7077-67018
o0 O &\ ®# IDP-3 Tip Seal Replacemnent Kit (no tools — CSD P/N) 5190-9561

oo [} =] IDP-3 Tip Seal Replacement Kit (no tools — VPD P/N) IDP3TS

[R=] [m] [} =] Filter element for IDP-3 ’ i - |REPLSLRFILTERZ
=] =] o] 5] DS42 0il Mist Eliminator 3/4G & 3/8 __|SR03706556
[E=] O E © Exhaust oil mist trap (thread) Edwards/Pfeiffer G1099-8003%
MS Maintenance Suppl for 7000/7010 Senes ' '

Yes/No. - & Supy B R x.
Yes/No Intenm.’Mal r.fAs needed Part number
(=] [m] ‘B Nitrogen gas filter RMSN-2

o o [m] E =] 5;1([];? Seal Replacement Kit (IDP-10 Dry Scroll Pump G7004-67023

O o [m] ] IDP-10 Tip Seal Replacement Kit (no icols — VPD P/N) X3807-67000
(= [ ] 5] [4] 0Oil Mist Filter RVS G6600-80043
[mn] [m] 5] Filter element for the IDP-10 REPLSLRFILTER1
MS Maintenance Supplles fcr 7200/7250 Series

Yes/No - OO0 X 07 3
Yes/No_Interim/| Majun‘As g Part number
=== [ci] Ni‘;rogen gas filter — if required . Z RMSN-2

[m]=] O B # RIS Probe Maintenance Kit (7200 Series only) (G7005-60170
D0 O E © DS202 0il Mist Eliminater SR03706800
[E=] [m] B @ IDP-15 Tip Seal Replacement Kit (IDP-15 Dry Pump Models) | 5190-9613
oo O &8 ¢ IDP-15 Tip Seal Replacement Kit (no tools = VPD B/N) X3815-67000

[E =] [m] [=] Filter element, for SH-110/SH-112/IDP-15 exhaust silencer |REPLSLRFILTER
OO0 O & DS 3/8 MAG, PLUG AND GASKET SR03701824

=

i tenz;%ce Suppltes for Jetclean

3] _ B :
Yes/No Interim/Major/As needed _|Description _[Part number |
Revision A.20 Issued Novernber 2021 page _10 of __12 7
£ Numbs 457530351852 Trodet”
DE Number 44145.7520551852 "s._ Agl[&“t
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rosska Agilent GCMS Preventive Maintenance Checklist

Fross Ins'g 1o Duiceme

[0 O & @ [Big Universal Trap, 1/8" fittings, Hydrogen, if required [RMSHY-2 ]
Consumable Parts Reference — Purchasable by customer, not
included as part of PM

Cornmon MSD Mamtenance Supplies 5973/5975/5977/7000/701 01’7200!7250 Sertes

. |Common Recommendad Consumables Parts- R S e
Yes/No Intenm;'Majnr/As needed Description Part numher
=2 O a [m] [] El High Temperature Filamenis 700560067 Qty 2
O 0O O [m] [E] HES El Filaments $7002-60001
o o [m] [m] [] LE-El Filaments 3850-60021
o O o o @ Cl High Temperature Filament — all MSDs G7005-60072
[ ] [m] [m] =] PFTBA GCMS Tuning Standard calibrant 05971-60571
[ ] [m] [H] 5] PFDTD calibrant, 1 mL 8500-8510
[ [m] [H] PFET, IRM calibrant for GC QTOF 0.5 mL 5180-0531

MSD Maintenance Supplles 5973/5975/5977 Series
[¥esini v

Yes.fNo tnterrmea[urfAs ded_|Description |Part number

Cl [nterfacetap seal (tip and spring combo) 51999-60412
El D EI El Cl Interface tip seal (tip only) G3870-20542
[m=] o o Cl Interface tip seal spring (spring only) G1999-20023
O O [= =] Repeller insulator G1099-20133 Qty 2
oo o O Lens insulator/holder (HES) 57002-20074
O O (S =] ] Ring heater/sensor assembly (HES) ) " |67002-60043
O o [m] [m] [5] Ceramic insulator for Extractor (HES) : G7002-20064
[ o O [=] Transfer-Line Tip Cap, Threaded G3870-20547
[ i =] O O Transfer-Line Tip Base, Threaded G3870-20548

MS Maintenance Supphes for 7000/7010 Senes

[Yes/No - O - _*ISupplies ; 5 : i

Yes/No lntenrn.fM_]or.fAs needed |Description Part number

[m =] =] [=] Cl Interface tip seal- 7000 G1999-60412
[m=] [m] [u] Cl Interface tip seai- 7010 G7002-60412
OO O O ™ ClInterface tip seal (tip only) 63870-20542
(== [H] [u] Clnterface tip seal spring (spring only) 51999-20023
[m=] o 40 Repeller insulator - 7000 5109920133 Qty 2
OO0 O o © Lens insulator/holder (HES) G7002-20074
OO0 O O @ Ring heater/sensor assembly (HES) G7002-60043
OO O o # Ceramic insulator for Extractor (HES) 57002-20064

[m =] o O [5] Transfer-Line Tip Cap, Threaded G3B70-20547 |
= =] O a [5] Transfer-Line Tip Base, Threaded G3B870-20548

MS Maintenance Su| plles for 7200 Series

NEEEE

Yes/No- Lt & 7 3 AT
Yes/No Interim/Major/As heeded Desc!‘lminn Part number
[m] [= ] [] Extracior Lens Insulatar 5700520133
O O O #@ lon Focus Insulator 57005-20442
[m] B E 5] Ring Heater/Sensor Assembly 6700560110
[m] O [m] =] RIS Xfer Tip G7005-20542
[m] O [m] =] RIS Xfer Tip Spring 700520024
Revision A.20 Issued Novemnber 2021 page _11 of 12
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Agilent GCMS Preventive Maintenance Checklist

MS Maintenance Suppl!es for 7250 Senes

Yes/No LT 82005 = - Supplies Lo R
Yes/No [nterfmlMa;ur/As needed Description Part number

[] [5] [5] 5] Lens insulator/holder {HES) G7002-20074
oo o 0o & Ring heater/sensor assembly (HES) G7002-60043
= Ceramic insulator for Extractor (HES) G7002-20064
oo o o ™ Transfer-Line Tip Cap, Threaded G3870-20547
oo [m] [m] 5] Transfer-Line Tip Base, Threaded G3870-20548
[E] ] W] 2] El Extractor Transfer Tip G3870-20542

a o [w] [§] [z Cl Tip Compression Spring 51999-20023

MS Malntenance Supplles fur Intuvo 9000 MS Systems

Yas/No = [0 &~

TSupplles =~

Yes/No InterIm!Majnr.'As neede:i- Description Partr
oo 0 0 [ Swaged MS Tail - Packaged G4590-60009
oo O O M= Swaged MS Tail (HES) - Packaged G4590-60109

Common MS Mam’tenance Supphes

Parts required- ~ ey 8 & B
Yes/No lnterlm.’MajorfAs needed Description Part number
OO O O Abrasive paper, 30 um 5061-5896

[mjiu] O O Alumina powder 393706201

[m =] [m] [u] 5] “[Cloths, clean (pkg of 15)- 05980-60051 °
oo O [u] Cloths, cleaning (pkg of 300) 9310-4828

o o [m] [m] ] Cotton swabs (pkg of 100) 5080-5400

oo O o @ Gloves, clean, large 8650-0030

oo o o Gloves, clean, small 8650-0029

Revision A.20 Issued November 2021
DE Number 44145.7539351852
@ Agilent Tachrologies, inc. 2021
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1 Aldrin

2 Arsenic

3 Barium

4 O-BHC

5 | B-BHC

6 8-BHC

7 |yBHC

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!™

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

1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™

2) Digestion, Inductively Coupled Plasma
Method™

1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™

2) Digestion, Inductively Coupled Plasma
Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ % (ﬂ\}(

8 Biochemical...
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FFase

o v o
A10UN

GREHIT

8Asnz

10

11

12

13

15
16

Biochemical Oxygen Demand

Cadmium

Chemical Oxygen Demand

Chlordane

Chromium

Color

Copper

Cyanide
4.4"-DDD

1) 5-Day BOD Test, Azide Modification Method'®
2) 5-Day BOD Test, Membrane Electrode Method™
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!

3) Digestion, Inductively Coupled Plasma
Method!®

1) Open Reflux, Titrimetric method!

2) Closed Reflux, Colorimetric method™

3) Closed Reflux, Titrimetric Method®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!

1) Digestion, Direct Air-Acetylene Flame Method™®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Method™

ADMI Weighted-Ordinate Spectrophotometric
Method!®!

1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Method™

Distillation, Colorimetric method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™ S {ﬂ@{

17 4,4"-DDE...

17

18

19

20

21

22

23

24

4,4'-DDE

4,4'-DDT

Dieldrin

Endosulfan |

Endosulfan Il

Endosulfan Sulfate

Endrin

Endrin Aldehyde

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method®

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method®

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ %YN')

25 Formaldehyde...
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28

29

30

31

32

33

34

Formaldehyde

Free Chlorine

Heptachlor

Heptachlor epoxide

Hexavalent Chromium

Lead

Manganese

Mercury

Methoxychlor

Nickel

Distillation, Colorimetric Method!?!
1) lodometric Method™
2) DPD Colorimetric Method!!
1) Liquid-Liquid Extraction, Gas Chromatographic
Method'
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
1) Colorimetric Method™
2) Extraction, Air-Acetylene Flame Method™
1) Digestion, Direct Air-Acetylene Flame Method!
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™
3) Digestion, Inductively Coupled Plasma
Method™
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma
Method™
Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption

: 4
Spectrometric Method™ 3-m\0|

4

aduil msuaity F8qase

3) Digestion, Inductively Coupled Plasma
Method™

35 | Oil &Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™

36 pH Electrometric Method!®

37 | Phenols 1) Distillation, Chloroform Extraction Method!®
2) Distillation, Direct Photometric Method™

38 Selenium 1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™
2) Digestion, Inductively Coupled Plasma
Method!

39 | Sulfide 1) lodometric method™
2) Methylene blue method!®

40 | Temperature Laboratory and Field Methods™

41
42

43

a5

Total Dissolved Solids
Total Kjeldahl Nitrogen

Total Suspended Solids

Trivalent Chromium

Zinc

Dried at 180 °C™

1) Macro Kjeldahl Method™

2) Semi-Micro Kjeldahl Method™

Dried at 103-105 °C®

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®®

1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!™

3) Digestion, Inductively Coupled Plasma

Method™ '%{vf\DL
r

3) Digestion...
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10

12

Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

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

Digestion, Inductively Coupled Plasma
Spectrometric Method™

1) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method!

2) Digestion, Inductively Coupled Plasma
Method™

Liguid-Liquid Extraction, Gas Chromatographic
Method™

1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method!!

2) Digestion, Inductively Coupled Plasma
Spectrometric Method'

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

Purge and Trap Gas Chromatoeraphic/Mass
spectrometric Method

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

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ W\

dnduil Ansuaiiy ATz

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,i)perylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

16 Beryllium Digestion, Inductively Coupled Plasma
Spectrometric Method™

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

18 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

19 Bromodichloromethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®!

20 Bromoform Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™

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

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

23 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!”
3) Digestion, Inductively Coupled Plasma
Spectrometric Method'

24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

26 Carbon tetrachloride Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™ %w})‘

13 Benzoic acid...

27 Chlordane...
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28

29

30

31

32

33

34

35

36

Chlordane

p-Chloroaniline

Chlorobenzene

Chlorodibromomethane

Chloroform

2-Chlorophenol

Chromium

Chromium (IIl)

Chromium (V1)

Chrysene

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™!

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

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

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!®

3) Digestion, Inductively Coupled Plasma
Spectrometric Method”

1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method: Calculation®™

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

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

1) Colorimetric Method™

2) Extraction, Air-Acetylene Flame Method!¥
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®! )]

37 Cyanide...

Frduil ansuaiiy Base

37 | Cyanide 1) Distillation, Titrimetric Method!
2) Distillation, Colorimetric Method'

38 2,4-D Liquid-Liquid Extraction, Gas Chromatographic
Method®!

39 DDD 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!!
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

40 DDE 1) Liquid-Liquid Extraction, Gas Chromatosgraphic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

41 DoT 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

a2 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

43 Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

a4 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!!

45 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

a6 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

47 3,3"-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

48 1,1-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

49 1,2-Dichloroethane

Purge and Trap Gas Chromatografhic/Mass
i 10
Spectrometric Method % “N')

50 1,1-Dichloroethylene...
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50 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!!
51 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
52 trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass

53

54

55

56

57

58

59

60

61

62

63

64

2,4-Dichlorophenol

1,2-Dichloropropane

1,3-Dichloropropane

1,3-Dichloropropene

Dieldrin

Diethyl phthalate

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method!®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

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

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

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

Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

1) Liquid-Liquid Extraction, Gas Chromatographic

Method® =%
NN

65

66

67

68

69

70

71

72

73

74

75

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

o-HCH

B-HCH

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!!

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liquid Extraction, Gas
Chromatographic/Mass Spectrometric Method'
Liquid-Liquid Extraction, Gas
Chromatographic/Mass Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method¥

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!

1) Liquid-Liquid Extraction, Gas Chromatographic

Method™ W

2) Liquid-Liquid...

2) Liquid-Liquid...
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77

78

79

80

81

82

83

84

85

86

¥-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganease

Mercury

Methanol

Methoxychlor

Methyl bromide

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

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

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

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

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

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Spectrometric Method™®

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Spectrometric Method @

Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass spectrometric Method!™!

Liquid-Liquid Extraction, Gas Chromatographic
Method™

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™ ? [
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87 Methylene chloride...

89

90

91

92

93

94

95

96

97

98

Methylene chloride

2-Methylphenaol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Nickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

Polychlorinated Biphenyls
- PCB-1016
- PCB-1221
- PCB-1232
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260

Pentachlorophenol

pH

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

1) Digestion, Direct Air-Acetylene Flame Method[4]
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Spectrometric Method!®

Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

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

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

Liquid-Liquid Extraction, Gas Chromatographic
Method™

Electrometric method™ %—})
4

99 Phenanthrene...
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104

105

106

107

108

109

110

Phenanthrene

Phenol

Pyrene

Selenium

Silver

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

TPH (Cs-Cq)

TPH (C,e-Cig)

TPH (C> 16'C35)

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

1) Distillation, Chloroform Extraction Method!
2) Distillation, Direct Photometric Method™®

3) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

1) Digestion, Hydride Generation/Atormic
Absorption Spectrometric Method™

2) Digestion, Inductively Coupled Plasma
Method!®!

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!2%]

1) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method!®2!)

2) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass spectrometric
Method®#3!

1) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®2!! %m,wj

A1Auil dsuaiiy EERIGERE
2) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass spectrometric
Method!*!
111 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
112 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/Mass

113

114

115

116

117

118

119

120

121

122

123

124

1,1,2-Trichloroethane

Trichloroethylene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

1,3,5-Trimethylbenzene

Vanadium

Vinyl acetate

Vinyl chloride

m-Xylene

o-Xylene

p-Xylene

Xylene (Total)

Spectrometric Method!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

Digestion, Inductively Coupled Plasma
Spectrometric Method®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!”

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method!®! %‘(T'N)')
;

2) Separatory...

125 Zinc ...
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Zinc

1) Digestion, Direct Air-Acetylene Flame Method!®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma
Spectrometric Method™

' °

fsuaniy

ErRIGER

Antimony

Arsenic

Beryllium

Cadmium

Carbon monoxide

Chlorine

Chromium

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method'™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method"

1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method"™!

Instrumental Analyzer Method™

1) Absorption Sampling, lon Chromatographic
Method™

2) Isokinetic Sampling, lon Chromatographic
Method™!

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method®™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method"™! ?{ﬁ‘PI

10

11
12

13

14
15

16

17

18

Cobalt

Copper

Cresol

Dioxin/Furans

Hydrogen chloride

Hydrogen Fluoride

Hydrogen Sulfide
Lead

Manganese

Mercury

Nickel

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method'

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

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

Adsorption Sampling, Gas Chromatographic
Method®!

Isokinetic Sampling!®!

1) Absorption Sampling, lon Chromatographic
Method®

2) Isokinetic Sampling, lon Chromatographic
Method®

1) Absorption Sampling, lon Chromatographic
Method™

2) Isokinetic Sampling, lon Chromatographic
Method™

Absorption Sampling, lodometric Method™!
1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

1} Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method!?!

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method®!

Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method'™!

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

2) Isokinetic Sampling, Digestion, Inductively

Coupled Plasma Method®! w

8 Cobalt...

19 Opacity...
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19
20

21

22

23

24

25

26

27

Opacity
Oxides of Nitrogen

Selenium

Sulfur dioxide

Sulfuric acid

Tin

Total Suspended Particulate

Vanadium

Xylene

Ringelmann’s Method®?

1) Absarption Sampling, Phenoldisulfonic acid
Method®!

2) Absorption Sampling, lon Chromatographic
Method®

3) Instrumental Analyzer Method®

1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method!”!

1) Isokinetic Sampling, Barium-Thorin Titrimetric
Method™

2) Absorption Sampling, Barium-Thorin Titrimetric
Method®

3) Instrumental Analyzer Method®™

Isokinetic Sampling, Barium-Thorin Titrimetric
Method®

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®!

1) Isokinetic Sampling, Gravimetric Method™

2) Paired Train, Isokinetic Sampling, Gravimetric
Method®

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™!

1) Adsorption Sampling, Gas Chromatographic
Method!®!

2) Adsorption Sampling, Gas Chromatographic/
Mass Spectrometric Method'® N@f

FBazd

Eiq'uﬁqa,,_

Aldrin

Antimony

Arsenic

Barium

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method!t 6922

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!4%27]

3) Soxhlet Extraction, Gas Chromatographic
Method!1%22

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method! 616!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!"414]

3) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method!" '

4) Digestion, Inductively Coupled Plasma
Method!"*!

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method!* ¢!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!"4%

3) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method!™1¢!

4) Digestion, Inductively Coupled Plasma
Method!"14

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method‘l“"gﬂm]

2) Waste Extraction...
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Beryllium

Cadmium

Chlordane

Chromium

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!5!%!

3) Digestion, Flame Atomic Absorption
Spectrometric Method'!

4) Digestion, Inductively Coupled Plasma
Method"

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method! 514

2) Digestion, Inductively Coupled Plasma
Method!™!4

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™41%!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!"519

3) Digestion, Flame Atomic Absorption
Spectrometric Method"'%!

4) Digestion, Inductively Coupled Plasma
Method! ™14

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method 922

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method#27

3) Soxhlet Extraction, Gas Chromatographic
Method!0#!

4) Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!'%#"!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!64!

2) Waste Extraction, Digestion, Inductively

-

Coupled Plasma Method!"61¥ S

-

Andiudt auany 3FAsev
3) Digestion, Flame Atomic Absorption
Spectrometric Method ™!
4) Digestion, Inductively Coupled Plasma
Method ™4
9 Chromium (II) 1) Waste Extraction, Digestion, Flame Atomic

10

11

12

Chromium (VI)

Cobalt

Copper

Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method;
Calculationt61517

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method; Waste Extraction,
Colorimetric Method; Calculation!*#1*17)

3) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation!™#15.17]

4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation!™®1417

1) Waste Extraction, Colorimetric Method!*!"
2) Alkaline Digestion, Colorimetric Method®!”
1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method(61%

2) Digestion, Inductively Coupled Plasma
Method!™4

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method41%]

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!* 514

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

4) Digestion, Inductively Coupled Plasma

di78l
Metho ? (ﬂ\:’—)"\

3) Digestion...

13 2,4-D...
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14

15

16

24D

DDD

DDE

DT

1) Waste Extraction, Gas Chromatographic/Mass
Spectrometric Method!*#*!

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method??*!

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatosgraphic
Method!1922

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/

| Mass Spectrometric Method!##"]

3) Soxhlet Extraction, Gas Chromatographic
Method!022

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%2"

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method!"##2

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!*##7!

3) Soxhlet Extraction, Gas Chromatographic
Method!?#!

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%"

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method!!#2%

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?27

3) Soxhlet Extraction, Gas Chromatographic
Method!1%22!

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"*?" =

18

19

20

Dieldrin

Endrin

Heptachlor

Lead

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method!"922

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™*7!

3) Soxhlet Extraction, Gas Chromatographic
Method!%?

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*%*"!

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method!%22

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™#27

3) Soxhlet Extraction, Gas Chromatographic
Method!1022)

4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%27

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatoeraphic
Method!#22

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!*2"

3) Soxhlet Extraction, Gas Chromatographic
Method!%22

4) Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method*027!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!5!*!

2) Waste Extraction, Digestion, Inductively

Coupled Plasma Method!i414 :; )

17 Dieldrin...

3) Digestion...
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21

22

23

Lindane

Mercury

Methoxychlor

3) Digestion, Flame Atomic Absorption
Spectrometric Method"'*!
4) Digestion, Inductively Coupled Plasma
Method™
1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method!#22
2) Waste Extraction, Separatory Funnel
Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!#27!
3) Soxhlet Extraction, Gas Chromatographic
Method!0#2
4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %27
1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!!*#!
2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!419
3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!*"]
4) Digestion, Inductively Coupled Plasma
Method! 14
1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method!t#22
2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™*#"]
3) Soxhlet Extraction, Gas Chromatographic
Method!1922
4) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?7

e

24 Molybdenurm...

ddudi asuaiy FBAAsei
24 Molybdenum 1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!" 64!
2) Digestion, Inductively Coupled Plasma
Method!™*!
25 Nickel 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!41%]
2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method™®
3) Digestion, .Flarne Atomic Absorption
Spectrometric Method™*!
4) Digestion, Inductively Coupled Plasma
Method
26 Polychlorinated Biphenyls 1) Waste Extraction, Separatory Funnel
- Aroclor 1016 Liquid-Liquid Extraction, Gas Chromatographic
- Aroclor 1221 Method!##!
- Aroclor 1232 2) Soxhlet Extraction, Gas Chromatographic
- Aroclor 1242 Method!02
- Aroclor 1248
- Araclor 1254
- Aroclor 1260
27 Pentachlorophenol 1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Method™2!
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!?*!
28 pH Electrometric Method™!*2
29 Selenium 1) Waste Extraction, Digestion, Hydride

Generation/Atomic Absarption Spectrometric
Method62!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!44

3) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method ™2 )J

4) Digestion...
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30

31

32

33

34

Silver

Thallium

Trichloroethylene

Vanadium

Zinc

4) Digestion, Inductively Coupled Plasma
Method™*

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!*%!4

2) Digestion, Inductively Coupled Plasma
Method!™*!

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method! 61!

2) Digestion, Inductively Coupled Plasma
Method"!%

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric
Method!1226]

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!22

1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method!51¥

2) Digestion, Inductively Coupled Plasma
Method!™

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™4!%!

2) Waste Extraction, Digestion, Inductively
Coupled Plasma Method 1414

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

4) Digestion, Inductively Coupled Plasma
Method 14

A1TuANY

A8

Acenaphthene

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%#"!

10

11

12

13

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzo(kifluoranthene

Benzoic acid

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'32¢!

1) Ultrasonic Extraction, Gas Chromatographic

Method!!22

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method!27!

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2"

1) Digestion, Hydride Generation/Atomic

Absorption Spectrometric Method!!!

2) Digestion, Inductively Coupled Plasma

Method!"14!

1) Digestion, Hydride Generation/Atomic

Absorption Spectrometric Method!™¢!

2) Digestion, Inductively Coupled Plasma

Method!™

Ultrasonic Extraction, Gas Chromatographic

Method!124

1) Digestion, Flame Atomic Absorption

Spectrometric Method#!

2) Digestion, Inductively Coupled Plasma

Method! ™

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methad1®#")

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!2%

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'%?"!

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method?27

Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method'#7 ~
Sl

2 Acetone...

14 Benzo(a)pyrene...
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14 Benzola)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%2"!

15 Benzol(g,h,i)perylene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %"

16 | Beryllium Digestion, Inductively Coupled Plasma Method!™?

17 Bis(2-chloroethyl)ether Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%27!

18 Bis(2-ethylhexyl)phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*?"!

19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#!

20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#¢!

21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*2¢!

22 Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%2"!

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

24 Carbazole Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*®2"

25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!326!

26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!329!

27 Chlordane 1) Ultrasonic Extraction, Gas Chromatographic

Method!*22!
2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method#"]

3ol

28 p-Chloroaniline...
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28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'®2"

29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"32¢!

30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*#]

31 Chloroform Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2¥

32 2-Chlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method*#"!

33 Chromium 1) Digestion, Flame Atomic Absorption
Spectrometric Method!!*!
2) Digestion, Inductively Coupled Plasma
Method!™1%

34 Chromium (lll) 1) Digestion, Flame Atomic Absorption

35
36

aH

38

39

Chromium (V1)

Chrysene

Cyanide

2,4-D

DDD

Spectrometric Method; Colorimetric Method;
Calculation!™#15:17]
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation!7#1%47]
Alkaline Digestion, Colorimetric Method®'™
Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!127]
1) Extraction, Distillation, Titrimetric Method!?82%%!
2) Extraction, Distillation, Colorimetric
Method!28.2%:30]
Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method?¥ .
1) Ultrasonic Extraction, Gas Chromatographic
Method!%22
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!#27! (Y'NJ

)

40 DOE...
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a1

42

43

44

a5

47

48

49

50

51

52

53

DDE

DOT

Dibenz(a,h)anthracene

Di-n-butyl phthalate

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3"-Dichlorobenzidine

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

2,4-Dichlorophencl

1) Ultrasonic Extraction, Gas Chromatographic
Methodit122

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!27)

1) Ultrasonic Extraction, Gas Chromatographic
Method!'122

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!!#"

Soxhlet Extraction, Gas Chromatographic/Mass'
Spectrometric Method!'%2"

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%27

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*2¢!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'32¢!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*2¢]

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%27

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**2%!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'32¢!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'32¢

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!32¢!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*#¢!

Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method*#"! %‘(NJ

s
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54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*#%!

55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!132¢!

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**#!

57 Dieldrin 1) Ultrasonic Extraction, Gas Chromatographic
Method!!h22
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!!27

58 Diethyl phthalate Soxhlet Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!*%27!

59 2,4-Dimethylphenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! !

60 2,4-Dinitrophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*#"!

61 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chroratographic/Mass
Spectrometric Method!®2"!

62 2,6-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%27]

63 Di-n-Octyl phthalate Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%27]

64 Endosulfan 1) Ultrasonic Extraction, Gas Chromatographic
Method!122
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method*27!

65 Endrin 1) Ultrasonic Extraction, Gas Chromatoeraphic
Method!*#
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method*!?"

66 Ethylbenzene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?¢! Sy ({Y\j')-[

54 1,2-Dichloropropane...

67 Fluoranthene...
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67

68

69

70

71

72

73

74

75

76

|

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

o-HCH

B-HCH

Y-HCH

Hexachlorocyclopentadiene

Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!'%?"

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%#7]

1) Ultrasonic Extraction, Gas Chromatographic
Method"!#?!

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method™'?"!

1) Ultrasonic Extraction, Gas Chromatographic
Method! %

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!*27

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!"!#7!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!324!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!?2%

1) Ultrasonic Extraction, Gas Chromatographic
Method!h22

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method*!#7]

1) Ultrasonic Extraction, Gas Chromatographic
Method!t122

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!#7)

1) Ultrasonic Extraction, Gas Chromatographic
Method"#%!

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!*!#"]

Soxhlet Extraction, Gas Chromatographic/Mass

Spectrometric Method!"%# W
s

78

79

80

81

82

83

84

85

86

87

88

89

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganease

Mercury

Methanol

Methoxychlor

Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

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

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?"

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%#"!

1) Digestion, Flame Atomic Absorption
Spectrometric Method!™*%!

2) Digestion, Inductively Coupled Plasma
Method14

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

2) Digestion, Inductively Coupled Plasma
Method!™¥

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!*?!

2) Digestion, Inductively Coupled Plasma
Method™%

Ultrasonic Extraction, Direct Aqueous Injection,
Gas Chromatographic Method!!'#!!

1) Ultrasonic Extraction, Gas Chromatographic
Method*!#2

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!*!#7

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*3#!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*#!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!!2]

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!!#7] ? g

78 Hexachloroethane...

90 Methyl tert-butyl ether...




- o -

RN

FwATEd

- -
ddudt asuaiiy 38Asev
90 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2%!
91 Naphthalene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#"]
92 Nickel 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™!
2) Digestion, Inductively Coupled Plasma
Method1*!
93 Nitrobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%#"]
94 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%#7]
95 N-Nitrosodi-n-propylamine Soxhlet Extration, Gas Chromatographic/Mass
Spectrometric Method!'%27
96 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatoeraphic
- Aroclor 1016 Method!10#3!
- Aroclor 1221 '
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
97 Pentachlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method??*]
98 Phenanthrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method%#"
99 Phenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!!?")
100 Pyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%27)
101 Selenium 1) Digestion, Hydride Generation/Atomic

Absorption Spectrometric Method™2%! g 3|

s

102

103

104

105

106

107

108

109

110

111

112

113

Silver

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

TPH (Cs-Cg)

TPH (C.g-Cig)

TPH (C.16-Css)

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

2) Digestion, Inductively Coupled Plasma
Method!™

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

2) Digestion, Inductively Coupled Plasma
Method!"14!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!3%!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!32%]

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method?4

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!('3?6!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*#!

1) Soxhlet Extraction, Gas Chromatographic
Method!ie21

2) Soxhlet Extraction, Gas Chromatographic/
Mass spectrometric Method!®?

1) Soxhlet Extraction, Gas Chromatographic
Method!02!

2) Soxhlet Extraction, Gas Chromatographic/
Mass spectrometric Method!%%3

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!32¢!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method226)

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'3%!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*?¢] %ﬂ?‘

2) Digestion...

114 2,4,5-Trichlorophenol...
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114 | 2,4,5-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!'!?"!

115 | 2,4,6-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!#"

116 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!*2%!

117 | Vanadiumn Digestion, Inductively Coupled Plasma Method!"?

118 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
spectrometric Method!'*#!

119 | Vinyl chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**2¢!

120 | m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'3#4!

121 o-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!32%

122 p-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!32¢!

123 | Xylene (Total) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*?¢!

124 | Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™!
2) Digestion, Inductively Coupled Plasma
Method!"14 %Trqj

v

- o woa . -
1. ATENTHIAAMNTIU. Ui:n"rﬁﬂﬁﬂﬂi?ﬁwﬁ’lﬁﬂiiﬂ, WA, 2548, 1393 msmaﬂaaﬂgqama

) - e -
Fanilildudn. svRnemnyunyn. 25 unsiau 2569, awil 123 moufite 113,

- s ] i
2. NIBNINGAAMNTIL. ﬂwmﬂnisﬂﬂqqnmmﬁu, W.A. 2549, 1593 AMmuaA Uil

| - ' [ = w & -
afufidounlusimaiissuisssnanasvesmioilssddinildunavidiuidama.

s1wfisvmuNe. 4 SuriAu 2549, il 123 eufiiy 1254,

- : v : - a ¢ % P
3. auAtAmnssudannasuuialsamelne. ﬂuﬂ']l.ﬂ'ﬁ']z“u"llaﬂ. WUNATIN 4. AFANNY:

Fouufnisiuw, 2547,

4. APHA..

- ened -

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, 2023.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SW-846, 2020,

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
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Method 3510C, 1996.
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5030C, 2003.
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14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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Spectrometry. SW-846 Method 6010D, 2018.
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SW-846 Method 7000B, 2007.
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Reduction). SW-846 Method 7062, 1994. %{Q\C
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17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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Method T196A, 1992,

18. United. States Environmental Protection Agency. Test Methods for Evaluation Solid
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Technique, SW-846 Method T470A, 1994.
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Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique, SW-846 Method 74718, 2007,

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction), SW-846 Method 7742, 1994.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 2003.

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

23, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) By Gas
Chromatography. SW-846 Method 8082A, 2007.

24. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Organophosphorus Compounds by Gas
Chromotography. SW-846 Method 8141B, 2007.

25. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Chlorinated Herbicides By GC Using Methylation
or Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1996.

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 8260D, 2018.

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 8270E, 2018. w
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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 Oils.
SW-846 Method 9013A, 2014,

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric. SW-846 Method 9014, 2014.

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

32. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, ZOOW
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WUU NUY./a30.o
Form NSC/TISI 2

Tuduseaauil  24-LB0026
(Certificate No.) "

TususeeszuUIu

(Certificate of Accreditation)

21fgdu1anuANTuN I BUYRNITIINTTIUUINTIR W.A. bdEo
(By Virtue of National Standardization Act B.E. 2551 (2008))

o w a LY ¢
LaYITNITATUNIULIATZIUNAANUNYATTNNTTN

(Secretary-General, Thai Industrial Standards Institute)

aanlususesatuilln
(Issues this certificate to)

U3t Faev 911in ehevesuJuRinvegeunudwinaay

(Secot Company Limited, Environmental Laboratory Division)
& ' =
ADYLAUN
(Address)

o DUUINAABIUITUY WYNUNTD LUAUIETD NIUNNUATUAT
(239 Rimklongprapa Road, Bangsue, Bangsue, Bangkok)

lasun1sSusesadnuaansa

(Certificate of competence)

mummigﬂutmﬁ UDN. emobd - b&oe
(Standard No. TIS 17025-2561 (2018) (IS0/IEC 17025: 2017))

varuuanalumenNENnIaes nesujufnismedeunasesujufnsaeuiiou

(General requirements for the competence of testing and calibration laboratories)

KUNBLAVNITIUTIN V980U once

(Accreditation No. Testing 0394)

Tneilseavidenaviazvaurneiilaluiuses wanalaly QR CODE way www.tisi.go.th

(Details of the scheme and scope of the certificate are shown in QR CODE and www.tisi.go.th)

ool a1 Ul b SunAL WA beos
(Issue date : 6 December B.E. 2566 (2023))

Sl

(WedseAnA wavag)
p;°wmamiﬁwinmuﬂmxmiumimimmigﬂuuﬁwﬁ
UdRswnisunu
ey Bmsdtinanuinasgundndumenamnssy

Signed by diinaannsgundniusignaTniy (@e.)
Thai Industrial Standards Institute (TISI)

Ve,
Date: 2023-12-06T08:49:04.476+07:00 SN

2

N/
[=r. 5 S/
NIENTHYAAMNTTY AUNNUINATTIUNEATUNGAAMNTTU 5//‘/5:\\"‘:
(Ministry of Industry Thailand, Thai Industrial Standards Institute) /',/”m\“\c\

Teazdeamuuazvaudeluiusasiosfifinig
(Scope of Accreditation for Testing)
TuSusoaaai 24-LB0026

(Certification No. 24-LB0026)

TaveaUuRnig U3 dnev 911in deesdfURn1snadeuiudainden
(Laboratory Name) (Secot Company Limited, Environmental Laboratory Division)
'VHJ’]EJLﬁEUﬂ’ﬁ%"UiQQﬁ nadau 0394
(Accreditation No.) (Testing 0394)
adui 02 dontinauAuil 30 na1AN W.A. 2566 fledud 8 fugreu we. 2571
(Issue No.02) (Valid from) (30 October B.E.2566 (2023)) (Until) (8 September B.E.2571 (2028))
anunwieslfifinns M ans Ouenaamn  Odaasm Owndeun Ovaneaanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d@1UIN1INAEBU FUN1INAFDU Freaou
(Field of Testing) (Parameter) (Test Method)
aAwIndeu
(environmental field)
1. Wwazuude - Tangmin
(water and wastewater) (heavy metals)
. @Y - Standard Methods for the
(Arsenic, As)

Examination of Water and
Wastewater, APHA , AWWA,
WEF, 23 edition , 2017,

Part 3030 F and Part 3114 C

0.000 5 mg/L fi3 0.090 0 mg/L

o d@13%Y - Standard Methods for the
(Arsenic, As)

0.05 me/L 9 4.50 me/L

Examination of Water and
Wastewater, APHA , AWWA,

. WuSEY WEF, 23 edition , 2017,
(Barium, Ba) Part 3030 E and Part 3120 B
0.02 mg/L @13 4.50 mg/L Q/

o
o LLAALLY
(Cadmium, Cd)

0.01 mg/L 4 4.50 mg/L

« Tpsulew
(Chromium, Cr)

0.01 mg/L 3 4.50 mg/L

ﬂiwimqmmwmiuﬁwﬁﬂmuumaﬁgmmamﬁm%qmawmiu
(Ministry of Industry, Thai Industrial Standards Institute)
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Teasduaauiwazvauiieluiusesiesufjifing

(Scope of Accreditation for Testing)

Tususeuauil 24-LB0026
(Certification No. 24-LB0026)

atuil 02 aonlifluAiui 30 nanAy w.A. 2566 fleum 8 fueeu wa. 2571
(Issue No.02) (Valid from) (30 October B.E.2566 (2023)) (Until) (8 September B.E.2571 (2028))
anunwieslfifinns M ans Ouenanun  Odaasm Owaaun Ovaneaaun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1UNINAADU FUNTNAADU TJ%"VI@H@'U
(Field of Testing) (Parameter) (Test Method)
AAWINGIN
(environmental field)
1. duazude (sie) ~Tavigntin - Standard Methods for the
(water and wastewater) (cont.) (heavy metals) Examination of Water and
* NI Wastewater, APHA , AWWA,
(Copper, Cu)

0.02 mg/L 4 4.50 meg/L

. Wén

(Iron, Fe)

0.05 mg/L 14 9.00 mg/L
. mﬁ"“’s

(Lead, Pb)

0.03 mg/L 19 4.50 mg/L

« wasnila

(Manganese, Mn)

0.01 mg/L 4 9.00 mg/L
. fnifia

(Nickel, Ni)

0.01 mg/L 4 4.50 mg/L
. danzd

(Zinc, Zn)

0.02 mg/L 14 9.00 mg/L

WEF, 23 edition , 2017,
Part 3030 E and Part 3120 B

()

ﬂiwﬁwamawmimﬁwﬁﬂmummgwuNamﬁmﬁqmmunﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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Teazdeamuuazvaudeluiusasiosfifinig

(Scope of Accreditation for Testing)

TuSusoaaai 24-LB0026
(Certification No. 24-LB0026)

aduil 02 oonlifauAiui 30 nanAy w.A. 2566 fefud 8 fugneu w.a. 2571
(Issue No.02) (Valid from) (30 October B.E.2566 (2023)) (Until) (8 September B.E.2571 (2028))
anunwieslfifinns M ans Ouenanmn  Odaasm Oadoun Ovaeannud
(Laboratory status) (Site) (Temporary) (Mobile) (Multisite)
ANUININAEDU 918NINAFBU Fovnaeu
(Field of Testing) (Parameter) (Test Method)
AALINADY
(environmental field)
1. dwaziide (se) Flof - Standard Methods for the

(water and wastewater) (cont.)

2. UShavingu

(workplace)

(Chemical oxygen demand, COD) Examination of Water and

Wastewater, APHA, AWWA,
WEF,23“ edition , 2017,
Part 5220 D

100 mg/L i3 4 000 mg/L

FP—— - NIOSH Manual of Analytical
(‘TotaL dust) Methods (NMAM) , method
0.10 mg/filter £i4 2.00 mg/filter 0500, 4" edition , 15"
August 1994

(Exclude Sampling)

Hluazeosuinidn
(Respirable dust)

0.10 mg/filter fis 2.00 mg/filter

- NIOSH Manual of Analytical
Methods (NMAM) , method
0600, 4" edition , 15"
January 1998
(Exclude Sampling)

ﬂizmmqmawﬂﬁuﬁwﬁﬂmummigmmﬁmﬁm%qmawmm
(Ministry of Industry, Thai Industrial Standards Institute)
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Teasduaauiwazvauiieluiusesiesufjifing

atuf 02

(Scope of Accreditation for Testing)

Tususeuauil 24-LB0026
(Certification No. 24-LB0026)

aonlifluAiui 30 nanAy w.A. 2566

Fatudl 8 fugeu wa. 2571

(Issue No.02) (Valid from) (30 October B.E.2566 (2023)) (Until) (8 September B.E.2571 (2028))
anunwieslfifinns M ans Ouenanun  Odaasm Owaaun Ovaneaaun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#@191N1IREBY J18N1INAFEDU a:ﬁ"l/\ﬂa'ﬂ‘U
(Field of Testing) (Parameter) (Test Method)

AAWINGIN

(environmental field)

2. Ui (fe) - Uiy - NIOSH Manual of Analytical

(Benzene) Methods (NMAM) , method

(workplace) (cont.)

3. Uaeszungninia
(stack)

1.10 pg/tube i3 420 pg/tube

ngdu
(Toluene)

1.10 pg/tube fis 420 ug/tube

Tnlnsladu
(Total xylenes)

2.20 ug/tube 14 840 pg/tube

e, W9-lwdu
(m, p- Xylene)
1.10 pg/tube 3 420 ug/tube

oosls-lodu
(o- Xylene)
1.10 pg/tube 3 420 pg/tube

Faleslneonlan
(Sulfur dioxide )

1.00 mg/L fia 16 000 mg/L

(solution)

1501, 4" edition , 15"
March 2003
(Exclude Sampling)

- US.EPA , Code of Federal
Regulations , 40 CFR 60
appendix A, method 6,
July 2019
(Exclude Sampling)

()

ﬂi;wm&Egmawmmﬁwﬁmwummgwumamﬁm‘ﬁqmmunﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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Teazdeamuuazvaudeluiusasiosfifinig

(Scope of Accreditation for Testing)

TuSusoaaai 24-LB0026
(Certification No. 24-LB0026)

aduil 02 oonlifauAiui 30 nanAy w.A. 2566 fefud 8 fugneu w.a. 2571
(Issue No.02) (Valid from) (30 October B.E.2566 (2023)) (Until) (8 September B.E.2571 (2028))
anunwieslfifinns M ans Ouenanmn  Odaasm Oadoun Ovaeannud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AVINTVNERU S1eMIVAERU Fovngeu
(Field of Testing) (Parameter) (Test Method)
AELINADY
(environmental field)
3. Uaasszuneennia (se) - lelasiuvigeslsd - WI-7.2-1-22 based on

(stack) (cont.)

(Hydrogen fluoride)
5 pg/sample £14 400 pg/sample

- lelasiauraslsd

(Hydrogen chloride)
5 ug/sample 19 400 pg/sample

US.EPA , Code of Federal
Regulations , 40 CFR 60
appendix A, method 26 ,
2019

(Exclude Sampling)

()

ﬂizmmqmawﬂﬁuﬁwﬁﬂmummigmmﬁmﬁm%‘qmawmm
(Ministry of Industry, Thai Industrial Standards Institute)
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Teasduaauiwazvauiieluiusesiesufjifing

(Scope of Accreditation for Testing)

Tususeuauil 24-LB0026
(Certification No. 24-LB0026)

atuil 02 aonlifluAiui 30 nanAy w.A. 2566 fleum 8 fueeu wa. 2571
(Issue No.02) (Valid from) (30 October B.E.2566 (2023)) (Until) (8 September B.E.2571 (2028))
anunwieslfifinns M ans Muenaowit  Odesm Owaaun Ovaneaaun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@NUNSNAEDU 9ENTNAFBU Fegeu
(Field of Testing) (Parameter) (Test Method)
ANALNINGDN

(environmental field)

4. ussmaATly - EsdunsdTEmiEdne

(ambient air) (Volatile organic compounds, VOCs)

. Aaslsdiiu
(Chloroethene)

0.05 pg/m® §3 51.00 pg/m’
(0.02 ppbv 4 20.00 ppbv)

« 1,3 0wnladu
(1,3-butadiene)
0.04 ug/m® &3 44.00 pg/m?
(0.02 ppbv 4 20.00 ppbv)

Tuslufimu

(Bromomethane)
0.08 ug/m® @9 77.00 ug/m®
(0.02 ppbv &4 20.00 ppbv)

. avAABAU
(Acrolein)
0.05 pg/m*® £ 45.00 pg/m’
(0.02 ppbv {14 20.00 ppbv)

- WI-7.2-1-24 based on
US EPA , Compendium
Method TO-15 ,
EPA/625/R-96/010b,
Second edition, January
1999

()

ﬂi;wm&Egmawmmﬁwﬁmwummgwumamﬁm‘ﬁqmm‘wnﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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Teazdeamuuazvaudeluiusasiosfifinig
(Scope of Accreditation for Testing)

TuSusoaaai 24-LB0026
(Certification No. 24-LB0026)

aduil 02 oonlifauAiui 30 nanAy w.A. 2566 fefud 8 fugneu w.a. 2571
(Issue No.02) (Valid from) (30 October B.E.2566 (2023)) (Until) (8 September B.E.2571 (2028))
anunwieslfifinns M ans Muenaouit  Odaesm Oadoun Ovaeannud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@UN1SNAEDU UNTNAFBU Foneaeu
(Field of Testing) (Parameter) (Test Method)
AELINADY

(environmental field)

4. ussEnely (de) - @sPuvdTEviedng - WI-7.2-1-24 based on
US EPA , Compendium
Method TO-15,
EPA/625/R-96/010b,

Second edition, January

(ambient air) (cont.) (Volatile organic compounds, VOCs)

. azaslalulasa
(Acrylonitrile)
0.04 ug/m® 3 43.00 ug/m®

(0.02 ppbv &4 20.00 ppbv)

1999
. lnpaelsiimu @

(Dichloromethane)
0.14 pg/m® to 69.00 ug/m’
(0.04 ppbv 4 20.00 ppbv)

« asvauladalia
(Carbon disulfide)

0.06 ug/m® 3 62.00 ug/m®
(0.02 ppbv &4 20.00 ppbv)

. lnsmaslsiinu

(Trichloromethane)
0.20 pg/m® 89 97.00 ug/m?
(0.04 ppbv &% 20.00 ppbv)

. 1,2-lnpaelsBmu
(1,2-dichloroethane)

0.08 ug/m®fia 80.00 g/m’
(0.02 ppbv @14 20.00 ppbv)

ﬂizmmqmawﬂﬁuﬁwﬁﬂmummigmmﬁmﬁm%‘qmawmm
(Ministry of Industry, Thai Industrial Standards Institute)
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Teasduaauiwazvauiieluiusesiesufjifing

(Scope of Accreditation for Testing)

Tususeuauil 24-LB0026
(Certification No. 24-LB0026)

atuil 02 aonlifluAiui 30 nanAy w.A. 2566 fleum 8 fueeu wa. 2571
(Issue No.02) (Valid from) (30 October B.E.2566 (2023)) (Until) (8 September B.E.2571 (2028))
anunwieslfifinns M ans Muenaowit  Odesm Owaaun Ovaneaaun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A19ININAADU F9NIINAADU Foneaeu
(Field of Testing) (Parameter) (Test Method)
ANAWINaN
(environmental field)
4. ussemevialy (e) - @sdunsdsEivedny - WI-7.2-1-24 based on
(ambient air) (cont.) (VO\amiO'ga"ic compounds, VOCs) US EPA , Compendium
o LUUYY
Method TO-15,
(Benzene)

0.06 ug/m® i3 63.00 ug/m®
(0.02 ppbv {14 20.00 ppbv)

. AsusuanszRaalse
(Carbon tetrachloride)

0.25 pg/m® 89 125 pg/m®
(0.04 ppbv &4 20.00 ppbv)

. lnsraelsiefidu
(Trichloroethylene)
0.21 pg/m® g 107 pg/m®
(0.04 ppbv &4 20.00 ppbv)

. 1,2-lpraslslmwu
(1,2-dichloropropane)
0.18 wg/m® i 92.00 ug/m®
(0.04 ppbv &4 20.00 ppbv)

. lanszaaslsLofiAY
(Tetrachloroethylene)

0.27 ug/m® 89 135 ug/m?
(0.04 ppbv &4 20.00 ppbv)

EPA/625/R-96/010b,
Second edition, January
1999

ﬂi;wm&Egmawmmﬁwﬁmwummgwumamﬁm‘ﬁqmmunﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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Teazdeamuuazvaudeluiusasiosfifinig

(Scope of Accreditation for Testing)

TuSusoaaai 24-LB0026
(Certification No. 24-LB0026)

aduil 02 oonlifauAiui 30 nanAy w.A. 2566 fefud 8 fugneu w.a. 2571
(Issue No.02) (Valid from) (30 October B.E.2566 (2023)) (Until) (8 September B.E.2571 (2028))
anunwieslfifinns M ans Muenaouit  Odaesm Oadoun Ovaeannud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@UN1SNAEDU ENTNAFU Fovnaeu
(Field of Testing) (Parameter) (Test Method)
AALINADY
(environmental field)
4. ussenesily (e) - @sBuUNSdTIvedny - WI-7.2-1-24 based on

(ambient air) (cont.) (Volatile organic compounds ,VOCs)

o 1,2-lalusTudmu

(1,2-dibromoethane)

0.31 ug/m’® i 153 ug/m’

(0.04 ppbv 9 20.00 ppbv)
o 1,1,2,2-0n5A00l500Wu

(1,1,2,2-tetrachloroethane)

0.69 ug/m® fs 137 ug/m’

(0.10 ppbv 19 20.00 ppbv)

. Wulanaolse
(Benzyl chloride)

0.52 pg/m® 89 103 pg/m’

(0.10 ppbv &4 20.00 ppbv)
. 1a-laraslsiuudu

(1,4-dichlorobenzene)

0.24 pg/m® @3 120 ug/m?

(0.04 ppbv &4 20.00 ppbv)

US EPA , Compendium

Method TO-15 ,
EPA/625/R-96/010b,

Second edition, January

1999 O/

ﬂizmmqmawﬂﬁuﬁwﬁﬂmummigmmﬁmﬁm%‘qmawmm
(Ministry of Industry, Thai Industrial Standards Institute)
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