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Calibrated Freq. Calibrate Calibrated Freq. Calibrate
sample Name Parameter Equipment Name D No. Next Cal sample Name Parameter Equipment Name D No. Next Cal
Date (Months) Date (Months)
Stack Ethylene Pitot Tube BKK_FS0472 10-Jan-25 10-Jul-25 3 Workplace  [Total Hydrocarbon as Methane |DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Stack Ethylene Flue gas Analyzer RYG_FS0465 19-Feb-25 18-Feb-26 12 Workplace  |Total Hydrocarbon as Methane |Air Sampling Pump RYG_FS0108 6-Jan-25 6-Apr-25 3
Stack Ethylene DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12 Workplace  [Total Hydrocarbon as Methane  [Air Sampling Pump RYG_FS0114 6-Jan-25 6-Apr-25 3
Stack Ethylene DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12 Workplace | Total Hydrocarbon as Methane ~ [Air Sampling Pump RYG_FS0136 T7-Jan-25 T-Apr-25 3
Stack Ethylene [Air Sampling Pump RYG_F50132 6-Apr-25 6-Jul-25 3 Workplace  [Total Hydrocarbon as Methane ~ [Air Sampling Pump RYG_FS0146 6-Apr-25 6-Jul-25 3
Stack Ethylene [Air Sampling Pump RYG_FS0509 6-Apr-25 6-Jul-25 3 Workplace | Total Hydrocarbon as Methane ~ [Air Sampling Pump RYG_FS0156 T-Apr-25 T-Jul-25 3
Stack Propane Pitot Tube BKK_FS0472 10-Jan-25 10-Jul-25 6 Workplace | Total Hydrocarbon as Methane Air Sampling Pump RYG_FS0159 T-Apr-25 T-Jul-25 3
Stack Propane Flue gas Analyzer RYG_FS0465 19-Feb-25 18-Feb-26 12 Workplace | Total Hydrocarbon as Methane |Total Hydrocarbon Analyzer RYG_EN0038 25-Jul-24 25-Jul-25 12
Stack Propane DRYCAL FLOWMETER RYG_Fs0208 27-Jan-25 26-Jan-26 12 Rayong Lab_ |pH at 25 °c pH meter RYG_EN0183 19-Jan-24 19-Jul-25 18
Stack Propane DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12 Rayong Lab  [BOD DO meter with Sensor RYG_EN0032 20-Jan-25 20-Jul-26 18
Stack Propane Air Sampling Pump RYG_FS0132 6-Apr-25 6-Jul-25 3 Rayong Lab  [BOD Incubator RYG_ENO154 1-Nov-24 1-May-26 18
Stack. Propane Air Sampling Pump RYG_FS0509 6-Apr-25 6-Jul-25 3 Rayong Lab  [BOD Burette RYG_EN0216 24-5ep-24 24-Sep-25 12
Ambient  |Wind Speed / Wind Direction  |Wind Speed / Wind Direction RYG_FS0724. 18-Sep-24 18-Mar-26 18 Rayong Lab  |COD RYG_EN0037 18-Mar-25 18-Sep-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0647 15-Jan-25 14-Jul-26 18 Rayong Lab  [Total Suspended Solids Electronic Balance RYG_EN0002 20-Feb-25 20-Feb-26 12
Noise Leq 24 hrs |Sound Calibrator RYG_FsS0215 22-Oct-24 22-0ct-25 12 Rayong Lab  [Total Suspended Solids Hot Air Oven RYG_EN0010 21-Mar-24 21-Sep-25 18
Noise Leq 24 hrs Sound Level Meter RYG_FsS0018 21-Jan-25 21-Jan-26 12 Rayong Lab | Total Dissolved Solids 180°C Electronic Balance RYG_EN0002 20-Feb-25 20-Feb-26 12
Noise Leq 24 hrs Sound Level Meter RYG_Fs0622 21-Jan-25 21-Jan-26 12 Rayong Lab | Total Dissolved Solids 180°C Hot Air Oven RYG_EN0010 21-Mar-24 21-Sep-25 18
Noise Leq 24 hrs Sound Level Meter RYG_FS0628 21-Jan-25 21-Jan-26 12 Rayong Lab  |Oil & Grease Electronic Balance RYG_EN0002 20-Feb-25 20-Feb-26 12
Noise Leq 8 hrs / Leq 12 hrs Sound Calibrator RYG_Fs0213 16-Jan-25 16-Jan-26 12 Rayong Lab  [Oil & Grease Hot Air Oven RYG_EN0213 19-Mar-25 19-Mar-26 12
Noise Leq 8 hrs / Leq 12 hrs Sound Level Meter RYG_FS0016 19-Sep-24 19-Sep-25 12 Rayong Lab  |Oil & Grease \Water Bath RYG_ENOO61 21-Mar-24 21-Sep-25 18
Noise Leq 8 hrs / Leq 12 hrs Sound Level Meter RYG_FS0020 21-Jan-25 21-Jan-26 12 Rayong Lab | Temperature PH meter RYG_FS0296 1-Jul-24 1Jul-25 12
Noise Leq 8 hrs / Leq 12 hrs Sound Level Meter RYG_FS002¢ 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs / Leq 12 hrs [Sound Level Meter RYG_FS0025 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs / Leq 12 hrs [Sound Level Meter RYG_FS0027 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs / Leq 12 hrs Sound Level Meter RYG_FS0029 11-Jul-24 11Jul-25 12
Noise Leq 8 hrs / Leq 12 hrs Sound Level Meter RYG_FS0031 30-Aug-24 30-Aug-25 12
Noise Noise Dose, TWA Dose Badge Reader RYG_Fs0211 2-Dec-24 2-Dec-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0033 17-Sep-24 17-Sep-25 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0210 12-Feb-25 11-Feb-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0039 17-Sep-24 17-Sep-25 12
Workplace  [Ethylene DRYCAL FLOWMETER RYG_FS0208 13-Feb-24 13-Aug-25 18
Workplace ~ [Ethylene DRYCAL FLOWMETER BKK_FS0614 21-May-24 21-May-25 12
Workplace Ethylene DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace Ethylene DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Workplace  [Ethylene Air Sampling Pump RYG_FS0111 7-Jan-25 7-Apr-25 3
Workplace  |Ethylene Air Sampling Pump RYG_FS0124 6-Jan-25 6-Apr-25 3
Workplace  |Ethylene Air Sampling Pump RYG_FS0139 6-Jan-25 6-Apr-25 3
Workplace  [Ethylene Air Sampling Pump RYG_FS0147 7-Apr-25 7-Jul-25 3
Workplace  |Ethylene Air Sampling Pump RYG_FS0158 7-Apr-25 7-Jul-25 3
Workplace  [Ethylene Air Sampling Pump RYG_FS0165 7-Apr-25 7-Jul-25 3
Workplace Propane DRYCAL FLOWMETER RYG_FS0208 13-Feb-24 13-Aug-25 18
Workplace Propane DRYCAL FLOWMETER BKK_FS0614 21-May-24 21-May-25 12
Workplace Propane DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace Propane DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Workplace ~ |Propane Air Sampling Pump RYG_FS0111 7-Jan-25 T-Apr-25 3
Workplace ~ |Propane Air Sampling Pump RYG_FS0124 6-Jan-25 6-Apr-25 3
Workplace ~ |Propane Air Sampling Pump RYG_FS0139 6-Jan-25 6-Apr-25 3
Workplace  [Propane Air Sampling Pump RYG_FS0147 7-Apr-25 7-Jul-25 3
Workplace  |Propane Air Sampling Pump RYG_FS0158 7-Apr-25 7-Jul-25 3
Workplace ~ |Propane [Air Sampling Pump RYG_FS0165 7-Apr-25 7-Jul-25 3
Workplace [ Total Hydrocarbon as Methane  [DRYCAL FLOWMETER RYG_FS0208 13-Feb-24 13-Aug-25 18
Workplace [ Total Hydrocarbon as Methane  [DRYCAL FLOWMETER BKK_FS0614 21-May-24 21-May-25 12
Workplace  Total Hydrocarbon as Methane  [DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
1 alsglobal.com alsglobal.com
Type S Pitot Tube Calibration
Date Calibration ~ 10-Jan-25 Due Date 10-Jul-25
Pitot ID BKK_FS0472 Inclinometer ID BKK_FS1131
- - REVIEW BY
Pitot SN Vernier ID RYG_FS0539
APPROVED BY
NEXT CAL DATE...18/.02/ 2026
Parameter Value Allowable Range Check
al 5.1 -10°< al<+10° oK
a2 6.7 -10°< a2 <+10° oK
B1 2.0 5°< B1<+5° oK
B2 -4.2 -5° < B2 <+5° 0K
y 3.7 - -
6 0.2 - -
Z=Atany 0.058 Z £0.125" oK
W=Atan6 0.003 W <0.031" OK
Dt 0.30 0.188" to 0.375" oK
A/2Dt 1.50 1.05< PA/Dt< 1.5 OK
A 0.9 2.1Dt< A<3Dt 0K

Calibrated by

Certify that pitot tube/porbe meets or exceeds all specifications,

crieria and/or applica

certification fact of 0.

ble design features and is hereby assigned a pitot tube
84 . See 40 CFR Pt. 60, App. A,EPA Method 2.

Approved By :

( Mr. Warawut Pubpa)
RYG Field Services Scientist (3)

( Mr.Natthapol Jiengwareewong )

RYG Field Services Specialist (1)

FORM NO.: F 06-124 REVISION NO.: 0 ISSUE DATE: 25/12/23
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Certificate of Calibration

Customer Certificate No : 25-AFM-023
Name ALS Laboratory Group Thailand Co., Ltd. Request No : Req-2025-0169
Address 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang,

Bangkok 10250
Unit Under Calibration Details

Measurement Item : Air Flow Meter

Manufacturer : Mesa Labs Accuracy : 1% of Reading
Model © 200-510L Sensor Model : -

Serial Number 130027 Sensor Serial Number : -

D © RYG_FS0208 Instrument Status : Used

Location of Calibration : LAB 4 AIR VELOC

Calibration Environment and Details REVIEW BY
Temperature $23°C£3°C
Humidity + 55 %RH £20 %RH APPROVED BY

Barometric Pressure  : 1013 hPa= 10 hPa

Received Date + 21 January 2025 NEXT CAL DATE......26/.01/26........

Calibration Date : 27 January 2025

Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 6 August 2025
Air Flow Meter Gilibrator 3 Standard flow | 19031011003 Sensidyne 2 August 2025

Temperature meter GT 11 08000057 Qreborn 1 March 2025
Pressure meter CPG2400 41000KDU/651882 TPA 21 October 2025

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of confidence

approximately 95 %.

Calibration By : Approved By :

Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 27 January 2025

‘The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-AFM-01 Rev.04 Issue date 17/6/24

Page 2/3
Certificate No : 25-AFM-023
Request No : Req-2025-0169
Result of Calibration : Without Adjustment
Temperature Pressure STD uuc Error | Uncertainty [ MPE
Result
‘o (kPa) (ce/min) (cc/min) (cc/min) (cc/min) | (cc/min)
2250 100.90 20 19.854 0.1 13 02 Pass]
22.50 100.90 50 49.732 03 33 05 Passl
22.60 100.90 101 100.77 0.2 28 10 Pass1
2270 100.90 151 150.23 0.8 42 15 Pass!
22.70 100.90 201 20039 0.6 5.6 20 Passl
2270 100.90 301 300.69 03 8.4 3.0 Pass]
22.80 100.90 400 402.96 3.0 11 40 Passl
23.10 100.90 500 504.62 46 7.2 5.0 Passl
Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition : At atmospheric pressure and room temperature condition

- Flow Rate was corrected for non-standard operating condition by using equation :

Prert  Tmeas

Qmeas = mex P

P = Absolute Pressure

ref Tree

where Q= Flow Rate T = Absolute Temperature

Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited
MPE = Maximum Permissible Error (Specified in Manufacturer's Specifications)

N/A = Not Aavailable, Customer does not require a statement of conformity.

‘The results related only to the item calibrated. The cert

cate shall ot be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-AFM-01 Rev.04 Issue date 17/6/24

Page 3/3

Certificate No : 25-AFM-023

Request No : Req-2025-0169

De:

on Rule for Statements of Conformity
The standard decision rule employed for the statements of conformity to cach calibration result will be applied using ILAC-G8:09/2019; Guidelines
on the Reporting of Compliance with Specification as following Fig. and statements

Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit,

Pass' = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit

Fail' = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the limit

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit.

End of Certificate

“The resuls related only to the item calibrated. The cerificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-AFM-01 Rev.04 Issue date 17/6/24




ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Phatthanakan, Suan Luang, Bangkok 10250

T 46627603000 F +66 2760 3197

Certificate of Calibration

Air Sampling Pump Detail

Certificate No.

C-060425-RYG_FS0132

name : Personal Air Sampling Pump, Equiment ID RYG_FS0132
Brand : Gilian Serial No. 20200211508
Model/Type GilAir Plus Calibration Date 06-Apr-25
Next calibration date  : 06-Jul-25
Reference Standard Low Flow Meter
name : Air Flow Meter Equiment ID RYG_FS0208
Brand : MesalLabs Serial No. 130027
Model/Type : Defender 510-L Calibration Date 27-Jan-25
Due Date 26-Jan-26
Reference Standard High Flow Meter
name : Air Flow Meter Equiment ID BKK_FS0614.
Brand : Mesalabs Serial No. 151114
Model/Type : Defender 510-M Calibration Date 9-Sep-24
Due Date 9-Sep-25
Calibration Data
:Lf:':;mz Reference (Sct:/";'r:w Reading Avg. %Error Acceptable range Evaluation
(cc/min) 7 | 2 | 3 (cc/min) (cc/min) (Pass/ Fail)
Low Flow
20 19.6 20.8 20.3 20.2 5% 19 - 21 Passed
50 50.9 51.2 50.4 50.8 5% 48 - 53 Passed
100 102.8 101.9 103.4 102.7 5% 95 - 105 Passed
200 203.3 202.4 202.7 202.8 5% 190 - 210 Passed
High Flow
500 502.1 502.8 504.1 503.0 3% 485 - 515 Passed
1000 1012.3 990.6 979.9 994.3 3% 970 - 1030 Passed
2000 1994.9 2004.6 1998.1 1999.2 3% 1940 - 2060 Passed
2500 2507.3 2519.0 2494.4 2506.9 3% 2425 - 2575 Passed
7777777777777 END OF REPORT R

Calibrated By:

Approved By: __

(Mr.Watcharin Pongsamsuan )

RYG Field Services Scientist (1)

Issue date : 06-Apr-25

Page1og1

(Mr.Supot Salamteh )

RYG Field Services Section Head

F06-115 Rev.2 Issue date 27/01/25




ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Phatthanakan, Suan Luang, Bangkok 10250
T +66 2760 3000 F +66 2 760 3197

Certificate of Calibration

name : Personal Air Sampling Pump

Brand : Gilian

Model/Type : GilAir Plus

name : Air Flow Meter.

Brand
Model/Type

name :

Brand
Model/Type

Air Sampling Pump Detail

Certificate No.  C-060425-RYG_FS0509
Equiment ID : RYG_FS0509
Serial No. £ 20201110104
Calibration Date : 06-Apr-25

Next calibration date

Reference Standard Low Flow Meter

Equiment ID

Serial No.

Calibration Date

Due Date

Reference Standard High Flow Meter

Calibration Data

Equiment ID
Serial No.

Calibration Date

Due Date

: 06-Jul-25

: 26-Jan-26

:L'r:::‘:;ii:g Reference f’c':,'"fi':")w Reading Avg. %Error Acceptable range Evaluation
e miny T T (ce/min) (ce/min) (Pass Fail)
Low Flow
20 195 194 196 195 5% 9 - 2 Passed
50 510 50.8 51.1 510 5% 48 - 5 Passed
100 1012 | 1010 | 1002 100.8 5% 9% - 105 Passed
200 2030 | 2048 | 2056 | 2045 5% 190 - 210 Passed
High Flow
500 5001 | 4988 | 4997 | 4995 3% 485 - 515 Passed
1000 10060 | 10023 | 9999 | 10027 3% 970 - 1030 Passed
2000 1999.1 | 20040 | 1999.3 | 20008 3% 1940 - 2060 Passed
2500 2507.4 | 25025 | 25038 | 25046 3% 2425 - 2575 Passed

Calibrated By:

Issue date :

(Mr.Natchapon Thamklang )

RYG Field Services Scientist (1)

06-Apr-25

END OF REPORT

Pagelog1

Approved By:

(Mr.Supot Salamteh )

RYG Field Services Section Head

F06-115 Rev.2 Issue date 27/01/25

REVIEW BY

APPROVED BY

NEXT CAL DATE 18 Mar 2026







REVIEW BY

APPROVED BY

NEXT CAL DATE

14/ 07/ 26










SITHIPORN ASSOCIATES CO., LTD. S, /\
CALIBRATION LABORATORY SITHIPORN, =~ /A

451-45)/) Sirinthom Road, Bangbumiu, Bangpiud, Bangkok, 10700 Thailand C—
Tel, +66 2433 8331 Email : calibration@sithiphorn.com CALIBRATION 0394

Cert. No. : ACC24054

Pages : 1lof3

M 4% o A

L W -~
Equipment : SOUND CALIBRATOR
Manufacturer : RION
Model : NC-74
Serial No.: 34178123 REVIEW BY ..o
ID No.: RYG_F50215
Condition As Found : GOOD

NEXT CAL DATE.......22:0¢t:25 .

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
ANG OK, 10250

Location ; -
Ambient Temperature : (230 £3) °C
Pressure : (1013 £3) kPa
Relative Humidity : (500 20 ) %
Received Date : 18 OCTOBER 2024
Calibration Date : 22 OCTOBER 2024
Date of Issue : 24 OCTOBER 2024
Calibrated by : Nathakorn Pisutpaisan
Approved b :
. .
( Thanakul Petchurai )
This i is issued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPO RNJ
454511 Sirinthom Road, Bangbum©u, Bangplud, Bangkok, 10700 Thailand associates
Tel +6624338331  Email: calibration@sithiphom.com NSC-TISLTIS 17025
CALIBRATION 0394
Cert. No. : ACC24054
Job No. : VC68AC0015
Pages : 20f3
Calibratien Procedure : CP-AC-03
Calibration Method :
This equipment was calibrated by follow on IEC-60942-2003 Standard.
‘The sound pressure level, frequency and total distortion of the sound calil was. using the
microphone.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104  EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 33461A MY 60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attennator MAT-1070 62100114 -0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA~42K AL 34560495 AA-3001-24 05-FEB-25
Audio Analyzer AVR-3360A  V744B6069 -0009- 4 09-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i ional system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of and T ical R h (TISTR).

SITHIPORN ASSOCIATES CO.,LTD. /\
CALIBRATION LABORATORY SITHIPO RNJ N
4514811 Sirinthom Road, Bangburry, Bangplud, Bangkok, 10700 Thailand associates

Tel+6624338331  Email: calibration@sithiphom.com NSCTISITIS 17025

CALIBRATION 0354

Cert. No. : ACC24054
Job No. : VC63AC0015
Pages : 3of3

Result of calibration :

1. Sound pressure level

Specified sound Measured Deviated Acceptance
pressure level value value Uncertainty limit
(dB) dB) (dB) (dB) (dB)
94 94.09 0.09 0.14 0.40
2. Frequency
Specified Measured Deviated Acceptance
Frequency value value Uncertainty Timit
(Hz) (Hz) (%) (%) (%)
1000 1001.5 0.1 0.1 1.0
3. Total distortion
Measured value ( % ) Uncertainty { % ) Acceptance limit ( % )
155 0.10 3.0

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value ing i iding a lavel of d: of i ly 95 %

End of Calibration Certificate




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451f1 sirinthomn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel +66 2433 8331 Ernail : calibration@sithiphom.com

SITHIPORN, A

S

KA

o

ML 17025
CAUBRATION 0334

Cert. No. : ACL25071

Pages : 1of8
.
RO VIR

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 01122579 /172172 /74022
D No.: RYG_FS0018
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENGP TTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature : (230 £3) °C
Pressure : (1013 £3) KkPa REVIEW BY ......oiviiiiiiiens
Relative Humidity : (500 £20) %

APPROVED BY ...
Received Date : 07 JANUARY 2025
i i1 H 21-2 ARY 2025
Calibration Date : 3 JANU, 0; T CAL DATE. 2110172026
Date of Issue : 24 JANUARY 2025
Calibrated by : Nathakom Pisutpaisan
Approved by : ?—.
<
( Thanakul Petchurai )

This certi is issued in. d: with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

Cert. No. : ACL25071
Job No. : VC68ACOH59

Pages : 20f8
Calibration Procedure : CP- C01
Calibration Method :
This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of fr ighting with hoic chamber and

Standard Instruments.
For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Modet Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certil is ble to the i
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

system of unit maintained at :

B J

SITHIP DRN

Summa  of Measurement Result :

Parameter

1. Absolute sensitivity
2. Self-generated noise
3. Acoustical signal tests of frequency weightings
125 Hz
1000 Hz
8000
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz
For >4 kHz to 10 kHz
For > 10 kHz to 20 kHz
5. Frequency and time weightings at 1 kHz
6. Long - term stability
7. Level linearity on the reference level range
8. Level linearity including the level range control
9. Tone burst response
10. Peak C sound level
11. Overload indication
12. High level stability

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25071
Job No. : VC63ACOH059

Pages : 3o0f8
Uncertainty Masximum-permitted
@B) uncertainty of
measurement (dB)

02 N/A

0.2 N/A

0.3 0.6

03 0.6

03 0.7

03 0.6

0.3 0.7

0. L0

0.2 02

0.1 0.1

0.2 03

0.2 0.3

02 03

0.2 0.35

0.2 025

0.1 0.1

o Bof.

SITHIPORN SITHIPORN ASSOCIATES
associates ‘ CALIBRATION LABORATORY
Cert. No. : ACL25071
Job No. VC68ACH059
Page : 4of8
Result of calibration :
1 Absolu  semsitivity
Reference Measured Acceptance
Acoustic Signal alue Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.94) 939 0.0 03
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
148

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Weighting

Weighting (aB)

A - weight 120

C - weight 183
Flat 240

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(1iz) Flat Cweight  A-weight Avcoptance
Limits
125 03 03 03 +1L5
1000 0.1 01 0.1 +1.0
8000 1.1 1.1 11 +5.0

7 Bl




SITHIPJR&

associates

4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25071
JobNo. : VC63ACO059
Pages : 50f8

SITHIP RN
associatesj

7. Level linearity on the reference level range

SITHIPORN ASSOCIATES

CALIBRATION LABORATORY

Cert. No. : ACL25071
JobNo. : VC68ACU059

Pages : Gof8

Anticipated M Deviated Acceptance
Frequency Deviation from various frequency weighting response curve {(dB) Value Value Value .
(i) Flat C-weight A-weight Acceptance (dB) (dB) (dB) (dB)
Limits 137.0 137.0 0.0 £1.1
63 0.0 0.0 0.0 2.0 136.0 136.0 0.0 +1.1
125 0.0 0.0 0.0 *l.5 135.0 135.0 0.0 *1.1
250 0.0 0.0 0.0 *1.5 134.0 134.0 0.0 *1.1
500 0.0 0.0 0.0 +1.5 1330 133.0 0.0 +1.1
1000 0.0 0.0 0.0 1.0 1320 1320 0.0 *1.1
2000 0.0 0.0 0.0 20 1310 131.0 0.0 ESN
4000 00 00 00 30 1290 129.6 0.0 =11
000 00 o1 ol 50 124.0 1240 0.0 11
119.0 119.0 0.0 +1.1
5. Frequency and time weightings at 1 kHz 1140 114.0 0.0 1
Lo 109.0 1.0 0.0 +1.1
5.1 Frequency weightings at 1 kHz 040 104.0 00 11
Anticipated Measured Deviated Acceptance 99.0 99.0 0.0 +1.1
Frequency Value Value Value Limits 94.0 94.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 89.0 89.0 0.0 +1.1
A - weight 940 94.0 00 £02 310 340 00 ELL
C - weight 9.0 940 00 02 7.0 789 01 =L
Flat 94.0 94.0 0.0 02 0 70 00 =L
69.0 69.0 0.0 *1.1
. B 64.0 63.9 0.1 =11
5.2 Time weighting at 1 kHz 500 590 00 L1
Anticipated Measured Deviated Acceptance 54.0 539 0.1 + 1.1
Frequency Valye Value Value Limits 490 489 0.1 =11
Weighting (dB) (dB) (dB) (dB) 44.0 439 0.1 =11
Fast 94.0 94.0 0.0 £0.1 390 389 0.1 L1
Slow 940 940 00 201 330 39 o =
Leq 940 940 00 401 0.0 30.0 0.0 +1.1
29.0 289 0.1 +1.1
6. Long - term stability 28.0 28.0 0.0 E3
SLM Display SLM Display  Deviated Acceptance 27.0 270 0.0 £1.1
Frequency at initial at final Value Limits 26.0 26.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 25.0 25.1 0.1 £11
A- weight 94.0 940 00 03 W”‘ - 4 ,é A
N <
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Pages  : Tof8 10. Peak C sound level fagss @ Bord
Number of cycle Anticipated Measured Deviated Acceptance
8. Level linearity including the level range control in Value Value, Lepeak V oue Limits
Anticipated ~ Measured ~ Deviated  Acceptance tost signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 130.0 130.0 0.0 +3.0
One 133.4 1333 -0.1 £3.0
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 #£1.1 Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
Anticipated ~ Measuwred ~ Deviated  Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Coninuous 1330 1330 00 20
Positive half cycle 135.4 1352 0.2 2.0
(dB) (dB) (dB) (dB) Negative half cycle 1354 1352 02 2.0
130 29.0 29.0 ¢.0 *1.1
11. Overload indication
9. Tone burst response
Time Tone burst Anticipated ~ Measured ~ Deviated  Acceptance Measured value (dB ) Deviated  Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value L
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle  one-half cycle (dB) (dB)
0.25 1 108.0 107.9 -0.1 15;-5.0 89.5 89.6 0.1 +1.5
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 1340 1340 0.0 =10 12. High level stability
Slow 2 8 108.0 108.0 0.0 15;-50
200 800 127.6 127.6 0.0 +1.0 SLM Display  SLM Display Deviated Acceptance
025 13 99.0 98.9 -0.1 15;-50 Frequency at initial at final Value Limits
SEL 2 8 108.0 108.0 0.0 10525 Weighting (dB) (dB) (dB) (dB)
200 800 128.0 128.1 0.1 +1.0 A - weight 137.0 137.0 0.0 0.3
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Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Serial No.: 00920831/22191 /22220
1D No.: RYG_F§0622
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - .
Ambient Temperature : (230 +3) oC REVIEWBY .......%
Pressure : (1013 £3) kPa
Relative Humidity : (500 20 ) % -
APPROVED BY.. == ...
Received Date : 07 JANUARY 2025
Calibration Date : 21 -23 JANUARY 2025
Date of Issue : 24 JANUARY 2025 NEXT CAL DATE....21/01/2026
Calibrated by : Nathakorn Pisutpaisan
Approved by :
7( é /4 /L .
( Thanakul Petchurai )
This i is issued in with the of ISOAEC 17025 standard, may not be reproduced

other than in full, except with the prior writien approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM).
Th.SLMh .t . t0A .
Standard Instruments.
For tests results of each items were made by observation of each Instruments display and also with SLM's display.

S RS freq ighting with Anechoic chamber and Refe

Condition of this result of calibration :
1. Reference Standard Instruments :

Tnstrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
Wavef  Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 33461A MY 3220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphon 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is ble to the i ional system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

o Lo
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Summa of Measurement Result :

Uncertainty Maximunrpermitted

Parameter uncertainty of
@B) measurement (dB)

1. Absolute sensitivity 02 NA
2. Self-generated noise 02 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 03 0.6

1000 Hz 0.3 0.6

8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 0.3 Lo

5. Frequency and time weightings at 1 kHz 02 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 0.3
8. Level linearity including the level range control 02 0.3
9. Tone burst response 02 03
10. Peak C sound level 02 0.35
11. Overload indication 0.2 025
12. High level stability 0.1 0.1

SITHIPORN ) SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY
Cert. No. :  ACL25080
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.94) 940 0.0 +3
2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
146

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Weighting

Weighting (dB)

A - weight 87

C - weight 137
Flat 193

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Cweight  A-weight Acceptance
Limits
125 04 04 04 *1.0
1000 02 0.2 0.2 +0.7
8000 0.6 0.6 0.6 +1 ,-25

< LN
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
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7. Level linearity on the reference level range
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Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceptance
Hz Acceptan .
(1iz) Flat C-weight A-weight czeP o Value Value Value Limits
e (aB) (aB) ) (dB)
6 00 00 00 .0 137.0 137.0 0.0 +0.8
125 o1 o1 00 1.0 136.0 1360 0.0 +0.8
250 0.0 00 0.0 .0 135.0 135.0 0.0 0.8
500 0.0 01 00 +1.0 134.0 134.0 0.0 +0.8
1000 0.0 0.0 0.0 1.0 133.0 133.0 0.0 0.8
2000 0.0 0.0 0.0 £1.0 132.0 132.0 0.0 +0.8
4000 0.0 0.0 0.0 £1.0 131.0 1310 0.0 +0.8
3000 0.0 0.1 0.1 +15,-25 129.0 129.0 0.0 +0.8
16000 0.0 12 12 +2.,-160 124.0 124.0 0.0 0.8
119.0 119.0 0.0 +0.8
5. requency and time weightings at 1 kHz 11490 114.0 0.0 0.8
5.1 Frequency weightings at 1 kHz 109.0 109.0 0.0 +0.8
104.0 104.0 0.0 +0.8
Anticipated Measured Deviated Acceptance 9.0 99.0 0.0 08
Frequency Value Value Value Limits 9.0 94.0 0.0 108
Weighting (aB) (a8) (aB) (d8) 89.0 89.0 00 08
A - weight 94.0 94.0 0.0 £02 840 24.0 0.0 08
C - weight 94.0 94.0 0.0 +0.2 79.0 79.0 0.0 0.8
Flat 94.0 94.0 00 £02 74.0 74.0 0.0 08
69.0 69.0 0.0 +0.8
5.2 Time weighting at 1 kHz 64.0 64.0 0.0 0.8
Anticipated Measured Deviated Acceptance 59.0 590 0.0 0.3
Frequency Value Value Value Limits 540 539 01 =03
Weighting (aB) (dB) (4») (aB) 0.0 :Z-" g‘; 32
Fast 94.0 94.0 0.0 £01 :‘;'3 'g 4; . io.s
Slow 94.0 94.0 0.0 0.1 34‘0 19 _0'[ m'x
Leg 94.0 94.0 0.0 +0.1 30'0 29'9 0'1 10‘8
Lo bt 29.0 289 0.1 +0.8
ng - tenm stability 280 28.0 00 038
SLM Display SLM Display Deviated Acceptance 270 269 01 408
Frequency at initial at final Value Limits 26.0 259 01 408
Weighting (dB) (dB) (dB) (dB) 25.0 250 00 08
A - weight 94.0 940 0.0 01— g Z / W/\
s - Vel
SITHIPORN) SITHIPORN ASSOCIATES SITHIP DRN SITHIPORN ASSOCIATES
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10. Peak C sound level
Number of cy Ie Anticipated Measured Deviated Acceptance
8. Level linearity including the level range control in Value Value, Lepeak Value Limits
Anticipated Measured Deviated Acceptance test signal (aB) (dB) (dB) (dB)
Contin ! 1 ] A
Range Value Value Value Limits °“0n"°"s ::(3) g 3 g g 2)(1 ;2 g
1 K . . o
(dB) (dB) (dB) (dB)
130 940 94.0 0.0 +0.8 Number of cycle Aaticipated Measured Deviated Acceptaoce
in Value Value Value Limits
Anticipated ~ Measured ~ Deviated  Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 133.0 133.0 0.0 +1.0
Positive half cycle 135.4 1352 02 £1.0
(dB) (aB) (dB) (dB) Negative half cycle 135.4 135.2 0.2 £1.0
130 29.0 289 0.1 +0.8
11. Overload indication
9. Tone burst response Measured value ( dB ) Deviated Acceptance
Time Tone burst Anticipated ~ Measured viated  Accep «ce Positive Negative Value Limits
duration, Tb Cycle Value Value Value Limits one-half cycle  one-half cycle (dB) (dB)
Weighting (1s) (dB) (dB) (dB) (dB) 89.6 89.5 0.1 +1.5
0.25 1 108.0 107.9 0.1 1.0;-30
Fast 2 8 117.0 117.0 0.0 1.0;-15 12. High levelstability
- nglfl level s
200 800 134.0 134.1 0.1 0.5
Slow 2 8 08. 1.0 00 1.0;-3.0 SLM Display SLM Display Deviated Acceptance
200 800 1:97: ;7: j)'ol L ;M} o Frequency at initial at final Value Limits
2. 1 . . .. 0 ;-3 e
02 Weighting (dB) (dB) (dB) (dB)
SEL 2 8 108.0 108.0 0.0 1.0;-15 N 1370 1570 o0 o
200 300 128.0 128.0 00 205 weight ’ ’ : '

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2

of 95%
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Equipment : SOUND LEVEL METER
Manufacturer : RION
Model - NL-52A / Microphone UC-59 / Preamplifier NIT-25
Serial No.: 01120937 /21845 /22326
ID No.: RYG_FS0628
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KBET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature : (230 £3) °C
Pressure ; (1013 +3 ) kPa REVIEW BY .....oooiiiiiiiiiiiiinns
Relative Humidity : (500 £20) %
APPROVED BY
Received Date : 07 JANUARY 2025
Calibration Date : 21-23 JANUARY 2025
Date of Issue : 24 JANUARY 2025 NEXT CAL DATE..
Calibrated by : Nathakorn Pisutpaisan
Approved by : M\_‘
>\ -
( Thanakul Petchurai )
This certi is issued in d: with the i of ISO/IEC 17025 standard, may not be reproduced

other thaa in full, exvept with the prior writtea approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to A tical and ical signal tests of freq ighting with Anechoic chamber and Reft
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 3346 MY53220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is ble to the i ional system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological R h (TISTR).

SITHIPORN ASSOCIATES
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Job No. : VC68A 0059
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Summa  of Measurement R ult :

Uncertainty Maximum-permitted

Parameter uncertainty of
(aB)
measurement (dB)

1. Absolute sensitivity 02 NA
2. Self-generated noise 02 NA
3. Acoustical signal tests of frequency weightings

125 Hz 03 0.6

1000 Hz 03 0.6

8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0

5. Frequency and time weightings at 1 kHz 0.2 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 03
8. Level linearity including the level range control 0.2 03
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 035
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

so At
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Page : dof8
Result of cali ration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Lirnit
(dB) (dB) (dB) (dB)
93.9(93.94) 240 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
13.8

2.2 The microphone of the sound level meter w  replaced by electrical signal input device.

Frequency ‘Weighting
Weighting (dB)
- weight 10.8
C - weight 142
Flat 19.8

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight  A-weight i
125 03 03 03 £10
1000 02 0.2 02 +0.7
8000 04 04 04 +15,-25
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4. Electrical signal tests of frequency weightings o ages ¢ Gof8
Weighting network response with relaive to 1 KHiz, 7. Level linearity on the reference level range
Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceptance
Hz Acceptan .
(1) Flat Coweight  A-weight °:°" . o Value Value Value Limits
- (aB) (aB) (aB) (dB)
63 0.1 0.0 0.0 £1.0 137.0 1370 00 08
125 0.0 0.0 0.0 *1.0 136.0 1360 00 08
250 0.0 0.0 0.1 +1.0 135.0 135.0 0.0 08
500 0.0 00 0.1 1.0 1340 1340 0.0 08
1000 0.0 0.0 0.0 +1.0 133.0 1329 0.1 +0.8
2000 0.0 0.0 0.0 £1.0 132.0 1319 0.1 +0.8
4000 0.0 0.0 0.0 +1.0 131.0 1309 0.1 +0.8
8000 0.0 01 0.1 +15,-25 126.0 129.0 00 +0.8
16000 0.0 -1.2 12 +2.5,-16.0 1240 1240 0.0 +0.8
1190 119.0 0.0 0.8
5. Frequency and time weightings at 1 kHz 114.0 1140 0.0 +0.8
5.1 Frequency weightings at 1 kHz 109.0 109.0 0.0 0.8
104.0 104.0 0.0 +0.8
Anticipated Measured Deviated Acceptance 99.0 99.0 0.0 108
Frequency Value Value Value Limits 94.0 04.0 0.0 08
Weighting (dB) (dB) (dB) (dB) 9.0 0.0 0.0 108
A - weight 94.0 940 0.0 £02 240 24.0 0.0 0.8
C - weight 94.0 94.0 0.0 +02 79.0 79.0 0.0 0.8
Flat 94.0 94.0 0.0 02 740 74.0 0.0 038
69.0 69.0 0.0 0.8
5.2 Time weighting at 1 kHz 64.0 64.0 0.0 0.8
Anticipatod ~ Mcasured  Doviaed  Acccptance 59.0 59.0 0.0 €03
Frequency Value Value Value Limits 54.0 540 0.0 0.8
e @)@
Fast 94.0 94.0 0.0 £0.1 - . - )
Sl 94.0 94.0 0.0 £0.1 390 30 00 =08
low ol 3 . .
340 34.0 0.0 +0.8
Leq 94.0 94.0 0.0 £0.1 300 30.0 00 08
. 29.0 29.0 0.0 0.8
6- Long - term stablity 280 280 00 1038
SLM Display SLM Display ~ Deviated Acceptance 27.0 27.0 0.0 08
F L .
mt.lum‘wy at initial at final Value Limits 26.0 260 0.0 0.8
Weighting (d4B) (aB) (dB) (dB) 250 2.1 0.1 208
A - weight 940 94.0 0.0 0.1 W"‘ &/’
Z 7\ W/ -
SITHIPO RNJ SITHIPORN ASSOCIATES SITHIPO Rw SITHIPORN ASSOCIATES
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10. Peak C sound level
Number of cycle Aanticipated Measured Deviated Acceptance
8. Level linearity including the level range control in Value Value, L " Value Limits
Anticipated Measured Deviated Acceptance test sigoal (dB) (dB) (dB) (dB)
Contin 130. . . z
Range Value Value Value Limits ninuous 300 1300 00 20
One 1334 1334 0.0 2.0
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +0.8 Number of cycle Aaticipated Measured Deviated Acceptance
in Value Value Value Limits
Auticipated ~ Measured ~ Deviated  Acceptance test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +1.0
Ran; Val Val Val Limits
8 e e ue i Positive half cycle 1354 1352 02 £1.0
(dB) (aB) (dB) (dB) Negative half cycle 135.4 135.2 02 +1.0
130 29.0 29.0 0.0 +0.8
11. Overload indication
9. Tone burst response Measured value { dB ) Deviated Acceptance
Time Tone burst Anticipated ~ Measured Deviated  Acceptan Positive Negative Value Limits
duration, Tb Cycle Value Value Value Limits one-half cycle  one-half cycle (dB) (dB)
Weighting (ms) (aB) (dB) (aB) (dB) 89.5 89.5 00 s
025 1 108.0 1079 0.1 1.0;-3.0
2 8 117.0 117.0 0.0 1.0;-1.5
Fast 12. High level stability
200 800 1340 134.0 0.0 0.5
Slow ? 8 1080 1080 00 10; _53'0 SLM Display ~ SLM Display ~ Deviated Acceplance
200 800 127.6 1276 00 :0' 0 Frequency at initial at final Value Limits
025 1 99.0 98.9 0.1 10;-3. s
Weighting (dB) (dB) (dB) (dB)
SEL 2 8 108.0 108.0 0.0 1.0;
A - weight 37.0 137.0 0.0 £0.1
200 800 128.0 128.0 0.0 0.5

oo Bl

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor £ =2

of i 95%

or any value foll

g a lavel of

End of Calibration Certificate
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Certificate of Calibration

Customer
Name + ALS Laboratory Group Thailand Co., Ltd. Certificate No : 25-ACT-010
Address : 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Request No : Req-2025-0091

Bangkok 10250

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 1
Manufacturer : RION Range : 94 dB / 1000 Hz
Model :NC-74 Instrument Status : Used
Serial Number $ 34178121

D RYG_FS0213

Calibration Environment and Details fEvIRVEY
Temperature 1(2342°C) CPPROVED BY
Humidity £ (50 +20 %RH )

Barometric Pressure (1013 £10.0 hPa) Next caL pate. . 16/01/26

Received Date : 15 January 2025

Calibration Date : 16 January 2025
Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability : This certificate provids of to national standard, and to the

realization of the international System of Units (SD).

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of

confidence approximately 95 %.
Calibrated By : Approved By :

Mr. Noppadon  Luangart Mr. Pacit Mathavorn

Service Calibration Engineer

Calibration Engineer Supervisor

Issue Date : 16 January 2025

“The results related only to the item calibrated. The certificate shall not be reproduced exceptin full, without written approval of the Innovative Instrument Co., L.

FM-708-ACT-02 Rev.03 Issue date 5/6/24
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Certificate No : 25-ACT-010
Request No : Req-2025-0091
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value (+dB) Class 1 (+dB) el
94 dB /1000 Hz 94.11 0.11 - - 0.13 0.25 Pass
Frequency of Sound pressure level
Calibration Range ‘Without Adj Adj Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Deviated Measured (Hz) | Deviated (= %) Class 1 (= %) Resut
94 dB /1000 Hz 1000.00 0.00 - - 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adj Adj Uncertainty [ Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (£ %) et
94 dB /1000 Hz 1.21 - 0.40 25 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 0.15dB
Frequency 0.20%
Total distortion+noise 0.50%

- Acceptance limit was [EC60942:2017 Class 1

- results exclude the P

- The calibration results exclude the microphone volume correction

‘The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-ACT-02 Rev.03 Issue date 5/6/24

Page 3 0f3

Certificate No : 25-ACT-010

Request No : Req-2025-0091

Decision Rule for Statements of Conformity

“The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019; Guidelines on the Reporting

of Compliance with Specification as following Fig. and statements
Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit,

Pass’ = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit.

Fail' = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% s within the limit

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit.

End of Calibration

The results related only 10 the item calibrated. The certificate shall not be reproduced except in full, without writien approval of the Innovative Instrument Co., Lid.

FM-708-ACT-02 Rev.03 Issue date 5/6/24
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Equipment : SOUND LEVEL METER
Manufacturer : RI N
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 01222716 /143832 /22763
ID Neo.: RYG_FS0020
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location :
Ambient Temperature : (230 +3) °C REVIEW BY ....ooiiiiiiiiiiiiicic
Pressure : {1013 £3) kPa
Relative Humidity : {500 £20) %
APPROVED BY...
Received Date : 07 JANUARY 2025
i i : 21 - 23 JANUARY 2025
Calibration Date 3 0: 21/01/ 2026
Date of Issue : 24 IANUARY 2025 NEXT CAL DATE....... 50040 L
Calibrated by : Nathakorn Pisutpaisan
Approved by : W‘-’
7 R .
( Thanakul Petchurai )
This is issued in d: with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory
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Calibration Procedure : C -AC01

Calibration Method :
This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of fr ighting with Anechoic chamber and

Standard Instruments.
For tests results of each items were made by observation of each Instruments display and also with SLM's display

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAIL 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

SITHIPORN;

associates

Summa  of Measurement Result :

Parameter

1. Absolute sensitivity
2. Self-generated noise

3.A tical signal tests of
125 Hz
1000 Hz
8000 Hz

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz
For >4 kHz to 10 kHz
For> 10 kHz to 20 kHz
5. Frequency and time weightings at 1 kHz
6. Long - term stability

7. Level linearity on the reference level range

8. Level linearity including the level range control

9. Tone burst response
10. Peak C sound level
11. Overload indication
12. High level stability

Unce ty

(dB)

0.2
0.2

0.3
0.3
03

0.3
0.3
03
0.2
0.1
0.2
0.2
0.2
0.2
0.2
0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25073
Job No. : VC68ACD059
Pages : 3of8

Maximum-permitted
uncertainty of
measurement (dB)
N/A
NA

0.6
0.6
0.7

0.6
07

1.0
0.2

0.1

0.3

0.3

0.3
0.35
025
0.1
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Cert.No. : ACL25073

Job No. VC6BAC0D59
Page : 4of8
Result of calibration :
1. bsolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.94) 939 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
13.4

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Weighting

Weighting (dB)

A - weight 108

C - weight 16.7
Flat 22.6

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Cweight  A-weight Acoeptance
Limits
125 0.2 0.2 0.2 +15
1000 0.6 0.6 06 +1.0
8000 -1.o -1.0 -1.0 +5.0

= S -

SITHIPORN,

assoclates

4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz,

Frequency

(1) Flat

63 02
125 0.2
250 0.1
500 0.1
1000 00
2000 0.0
4000 -0.1
8000 0.1

C-weight

0.2
0.2
0.1
0.1
0.0
0.0
-0.1
0.0

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency
‘Weighting
A - weight
C - weight
Flat

5.2 Time weighting at 1 kHz

Frequency
‘Weighting
Fast
Slow

Leq

6. Long - term stability

Frequency
Weighting
A - weight

Anticipated
Value
(dB)

94.0
94.0
94.0

Anticipated
Value
(dB)

940
94.0
94.0

A-weight

03
0.2
0.1
0.1
0.1
0.0
0.0
0.0

Measured
Value
(dB}

4.0
94.0
94.0

Measured
Value
(dB)

94.0
940
94.0

SLM Display SLM Display

at initial
(dB)
94.0

at final
(dB)
94.0

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25073
Job No. : VC68AC0059
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Deviation from various frequency weighting response curve (dB)

Acceptance
Limits
2.0
*1.5
*1.5
*1.5
+1.0
£2.0
3.0
+5.0

Deviated Acceptance
Value Limits
(dB) (dB)

0.0 +0.2
0.0 +0.2
0.0 +0.2

Deviated Acceptance
Value Limits
(dB) (dB)

0.0 +0.1
0.0 £..1
0.0 +0.1

Deviated
Value Limits
(dB) (dB)

0.0 +0.3

Acceptance

-—
.
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7. Level lincarity on the reference level range
Anticipated  Measured Deviated Acceptance 8. Level linearity including the level range contro
Value Value Value Limits . )
(dB) (aB) (dB) (dB) Anticipated Measured Deviated Acceptance
137.0 140.0 3.0 11 Range Value Value Value Limits
136.0 140.0 4.0 +1.1 (dB) (dB) (dB) (dB)
135.0 140.0 5.0 *1.1 130 94.0 94.0 0.0 +1.1
1340 140.0 6.0 +1.1
133.0 133.1 0.1 +1.1 -
1320 1321 01 “11 Anticipated Measured Deviated Acceptance
131.0 1311 ol £11 Range Value Value Value Limits
129.0 129.1 01 £1.1 (dB) (as) (a8) (dB)
124.0 124.0 0.0 £1.1 130 29.0 29.2 0.2 +1.1
190 119.1 0.1 +1.1
1140 114.1 0.1 £1.1 9. Tone burst response
1090 1090 00 =11 Time Tone burst Anticipated ~ Measured Deviated  Acceptance
104.0 104.1 01 +1.1 . o
99.0 99.1 o1 11 Weishting durztlon, Tbh Cycle Value Value Value Limits.
940 910 00 s11 ws) () (dB) (dB) (a8)
89.0 89.0 0.0 +1.1 0.25 1 108.0 1079 -0.1 15;-5.0
240 840 00 S11 Fast 2 8 117.0 117.0 00 10;-25
790 79.0 0.0 =11 200 800 134.0 134.1 0.1 +1.0
74.0 74.0 0.0 +L.1 2 8 108.0 108.0 0.0 1.5;-5.0
69.0 69.0 0.0 + L1 Stow 200 800 127.6 127.6 0.0 +1.0
64.0 64.0 0.0 #1.1 0.25 1 99.0 98.9 0.1 1.5;-5.0
39.0 590 00 *11 SEL 2 8 1080 108.0 00 10;25
340 4.0 00 =1 200 800 1280 1280 00 10
49.0 490 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 00 11
340 340 0.0 £+
30.0 30.1 0.1 +1.1
29.0 29.1 0.1 =1.1
28.0 28.2 0.2 *L1
21.0 27.1 0.1 +1.1
26.0 26.2 0.2 *1.1
25.0 253 0.3 +1.1
= B . Bl
SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN SITHIPORN ASSOCIATES CALIBRATION LABORATORY SITHIPORN, A
assocC iates CALIBRATION LABORATORY 451-45¢1 Sirinthom Rood, Bangbumry, Bangpiud, Bangkok, 10700 Thafland g”’m‘\?
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10. Peak C sound level e e ™o 9 -
« L& ! Yy
Number of cycle Anticipated Measured Deviated Acceptance Equipment : SOUND LEVEL METER
ir{ Value Value, Lepeak Value Limits Manufacturer : RION
fest sigazl (48) (dB) (dB) (dB) Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Continuous 1300 1300 0.0 +3.0 N
One 1334 1334 0.0 +30 Serial No.: 0023318 /157777 /22 .5
1D No.: RYG_F50024
Number of cycle Aanticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (d8) (dB) () (dB) Condition As Found : GooD
Continuous 133.0 1329 0.1 *2.0
Positive half cycle 135.4 135.1 0.3 2.0
Negative half cycle 135.4 1351 03 120 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
11. Overload indication BANGKOK, 10250 THAILAND,
Measured value (dB ) Deviated Acceptance B
Positive Negative Value Limits Loca?.‘lon : ) REVIEW BY .....ccooiiiiiiiiiiiiiiiaiis
one-half cycle  one-half cycle {(dB) {dB) Ambient Temperature : (230+3) <
Pressure : (1013 £3) kPa
e s ! o Relative Humidity : (500 %20 % APPROVED BY=..............ooooooioo
12. High level stability Received Date : 07 JANUARY 2025
Calibration Date : 21-23 JANUARY 2025 NEXT CAL DATE... 21/01/2026
SLM Display  SLM Display Deviated Acceptance Date of Issue : 24 JANUARY 2025
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB) Calibrated by : Nathakomn Pisutpaisan
A - weight 137.0 137.0 0.0 +0.3
Approved by :

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor £ =2

211

d of

ly 95 %

or any value

iding a lavel of

End of Calibration Certificate

= 2

7T G .

( Thanakul Petchurai )

This certificate is issued in accordance with the requircments of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01
Summa of Measurement Result :
Calibration Method -
This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty Maximum-permitted
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with hoic chamber and Ref Parameter , uncertainty of
(dB;
Standard Instruments. measurement (dB)
For tests results of each items were made by observation of each Instruments display and also with SLM's display. 1. Absolute sensitivity 02 WA
2. Self-generated noise 02 NA
Condition of this result of calibration : 3. Acoustical signal tests of <ohti
1. Reference Standard Instruments : 125 Hz 0.3 0.6
Instrument Model Serial No. Cert. No. Due Date 1000 Hz 0.3 0.6
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25 8000 Hz 03 0.7
Waveform Generator 33511B MY52302742 EF-000724  05-FEB-25 4. Blectrical signal tests of frequency weightings
Digital Multfmeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25 For 10 Hz to 4 kHz 0.3 0.6
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25 For >4 kHz to 10 kHz 03 07
o i 24 . -FEB-
tten -107 - -] -
© © Attenuator MAT 2 5. Frequency and time weightings at 1 kHz 02 0.2
Condenser Microphone 4180 977900 AA-1001-24 -FEB-25 .
. N 6. Long - term stability 0.1 0.1
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25
7. Level linearity on the reference level range 02 0.3
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. 8. Level linearity including the level range control 0.2 0.3
3, This certificate is traceable to the international system of unit maintained at : 9. Tone burst response 02 0.3
10. Peak C d level 0.2 0.35
3.1 National Institute of Metrology (Thailand). souncieve
. . B 11. Overload indication 0.2 0.25
3.2 Thailand Institute of Scientific and Technological Research (TISTR). .
12. High level stability 0.1 0.1

SITHIPORN, SITHIPORN ASSOCIATES SITHIPOR w SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY

Cert. No. : ACL25074

Cert.No. : ACL25074
Job No. : VC68AC0059

JobNo. : VC68AC0059
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4, Electrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Reference Measured Acceptance (Hz) Flat C-weight A-weight Acoeptance
Acoustic Signal Value Deviation Limit Limits
(dB) (dB) (dB) (dB) 63 0.0 01 0.0 2.0
93.9(93.94) 239 0.0 +H.3 125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 =15
2. Self-generated noise 500 0.0 0.0 -0.1 +1.5
2.1 Normal test 1000 00 00 0.0 +1.0
Measured Value 2000 0.0 0.0 0.0 2.0
(dB) 4000 0.0 0.0 0.0 +3.0
18.2 8000 0.0 0.1 0.1 +5.0
2.2 The microphone of the sound level meter was replaced by clectrical signal input device. 5. Frequency and time weightings at 1 kHz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (dB) Anticipated ~ Measured Deviated  Acceptance
A - weight 13.1 Frequency Value Value Value Limits
C - weight 15.2 Weighting (dB) (dB) (dB) (dB)
Flat 29 A-weight 940 94.0 00 £02
3. Acoustical signal tests of frequency weightin; C - weight 940 940 00 *02
Metelrgﬁee-ﬁcld aconsl;l'e:lmspo‘:\yse ata levelg:f&t dB Flat 940 910 00 +02
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
{Hz) B B Acceptance
Flat C-weight A-weight Limits Anticipated ~ Measured Deviated Acceptance
125 07 07 07 £15 Frequency Value Value Value Limits
1000 00 00 00 £10 Weighting (dB) (dB) (dB) (aB)
8000 0.0 0.0 00 5.0 Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1

6. Long - term stability
SLM Display SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (daB) (aB) (dB)

A - weight 94.0 94.0 0.0 +0.3
.
o B F S
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Anticipated  Measured Deviated Acceptance 8. Level linearity including the level range control
Value Value Value :
(aB) (dB) (dB) (dB) Anticipated Measured Deviated Acceptance
137.0 137.0 0.0 +1.1 Range Value Value Value Limits
136.0 136.0 0.0 £1.1 (dB) (dB) (dB) (dB)
1350 135.0 0.0 £1.1 130 94.0 94.0 0.0 +1.1
134.0 134.0 0.0 £L1
133.0 1329 0.1 +L1 .. N
132.0 1319 o1 11 Anticipated Measured Deviated Acceptance
131.0 1309 01 211 Range Value Value Value Limits
129.0 129.0 0.0 +1.1 (dB) (dB) (dB) (dB)
124.0 124.0 0.0 EN 130 9.0 29.1 0.1 +1.1
119.0 119.0 0.0 +1.
1140 1140 0.0 11 9. Tone burst response
109.0 109.0 0.0 +1.1 . . .
104.0 1040 0.0 11 Time ‘Tone burst Anticipated Measured Deviated Acceptance
9.0 99.0 0.0 11 o duration, Tb Cycle Value Value Value Limits
940 940 00 £11 Weighting - (ms) (a8) (dB) (<B) (dr)
29.0 £9.0 0.0 211 0.25 1 108.0 107.9 0.1 15;-5.0
84.0 84.0 0.0 1.1 Fast 2 8 117.0 117.0 0.0 1.0;-25
79.0 79.0 0.0 £L1 200 800 134.0 134.0 0.0 *1.0
74.0 74.0 0.0 11 2 8 108.0 108.0 0.0 1.5;-5.0
9.0 9.0 00 11 Slow 200 300 1276 127.6 00 1.0
64.0 640 0.0 #11 025 1 9.0 989 0.1 15;-5.0
9.0 390 00 =L SEL 2 8 108.0 108.0 00 10;25
540 340 00 s 200 800 1280 1280 00 1.0
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 390 0.0 *1.1
34.0 341 0.1 +11
300 30.1 0.1 *L.1
29.0 29.1 0.1 £1.1
28.0 28.1 0.1 11
279 27.1 0.1 +1.1
26.0 26.2 0.2 +L.1
250 252 0.2 +1.1
7T et = L
SITHIPORN ASSOCIATES CO., LTD. S A
==
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Cert. No. : ACL25074 Cert. No. : ACL25075
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10. Peak C sound level < Rt Ce ™
Number of cycle “cipated Measured Deviated Acceptance Equipment : SOUND LEVEL METER
in Value  Value,Lopeak  Value Limits Manufactarer : RION
tost signal (dB) (aB) (dB) (dB) Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Continuous 130.0 130.0 0.0 +3.0
One 133.4 1334 00 30 Serial No.: 00233184/ 144837 /23232
1ID No.: RYG_FS0025
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test sigoal (dB) (dB) (dB) (dB) Condition As Found : GOOD
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.2 0.2 £2.0
Negative half cycle 1354 1352 02 420 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
11. Overload indication BANGKOK, 10250 THAILAND.
Measured value ( dB ) Deviated Acceptance
. . o Location : -
Positive Negative Value Limits Ambient Temperature : (23.03) °C REVIEW BY
one-half cycle  ope-half cycle (dB) (dB) Pressure : (1013 £3 ) kPa
89.5 89.5 00 £1.5 Relative Humidity : (500 £20 ) %
APPROVED BY..
12. High level stability Received Date : 07 JANUARY 2025
Calibration Date : 21 -23 JANUARY 2025 ot . 21/01/2026
SLM Display ~ SLM Display Deviated Acceptance Date of ssue : 24 JANUARY 2025 NEXT CAL DATE.... 2L /HL /€060
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB) Calibrated by : Nathakorn Pisutpaisan
A - weight 137.0 137.0 0.0 +0.3
Approved b~ :

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k¥ =2

or any value foll

of

ly 95 %

ding a lavel of

End of Calibration Certificate

et

This certi is issued in

7 Bhh

(  Thanakul Petchurai )

with the

of ISOAIEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01
Su of Measurement Result :
Calibration Method :
This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty Maximum-permitted
The SLM had tests to Acoustical and Elecirical signal tests of freq 'y weighting with Anechoic chamber and Parameter uncertainty of
Standard Instruments. @8 measurement (dB)
For tests results of each items were made by observation of each Instruments display and also with SLM's display. 1. Absolute sensitivity 02 N/A
2. Self-generated noise 02 N/A
Condition of this result of calibration : 3. Acoustical signal tests of ighti
1. Reference Standard Instruments : 125Hz 0.3 0.6
Instrument Model Serial No. Cert. No. Due Date 1000 Hz 0.3 0.6
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25 8000 Hz 0.3 0.7
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25 4. Electrical signal tests of frequency weightings
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25 For 10 Hz to 4 kHz 03 0.6
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267  15-FEB-25 F >4 to 10 kHz 03 07
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25 or > 10 kKHz to 20 kHz 03 1.0
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25 5. Frequency and time weightings at 1 kFlz 02 02
Condenser Microphone 4180 977900 AA-1001-24 12-FEB-25 6. Long - term stability o1 0.1
Measuring Amplifier NA~2KAI 34560495 AA-3001-24 05-FEB-25 7. Level linearity on the reference level range 02 03
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item oply. 8. Level linearity including the level range control 02 03
3. This certificate s traceable o the intemational system of unit maintained at : 9. Tone burst respanse 02 03
10. Peak C sound level 0.2 0.35
3.1 National Institute of Metrology (Thailand). 11. Overload indication 02 0.25
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 12. High level stability o1 0.1
> BJoft o Afor
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4. Electrical signal tests of frequency weightings
Res  of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Reference Measured Acceptance (Hz) Flat C-weight A-weight Acceptance
Acoustic Signat Value Deviation Limit Limits
(dB) (dB) (dB) (dB) 63 0.0 00 00 2.0
93.9(93.94) 939 0.0 0.3 125 0.0 01 00 *1.5
250 0.0 0.0 0.0 +1.5
2. Self-generated noise 500 0.0 0.1 00 £1.5
2.1 Normal test 1000 0.0 0.0 0.0 1.0
Measnred Value 2000 0.0 0.1 00 2.0
(dB) 4000 00 00 0.0 430
182 8000 0.0 01 0.1 +5.0
2.2 T~ microphone of the sound level meter was replaced by electrical signal input device. 5. Frequency and time weiehtings at 1 kHz
Froquency Weighting 5.1 Frequency weightings at 1 kilz
W ghting (dB) Anticipated Measured Deviated Acceptance
- weight 116 Frequency Value Value Value Limits
C - weight 17.8 Weighting (dB) (dB) (dB) (dB)
Flat 25 A - weight 94.0 940 0.0 +02
C - weight 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings Flat 04.0 04.0 00 +02
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
(Hz) . . Acceptance . .
Flat C-weight A-weight Limits Anticipated Measured Deviated Acceptance
125 04 04 04 15 svr;q:::; :’:;:‘; :’:1:; :’::; E';‘:;
1000 0.0 0.0 0.0 + 0
8000 04 04 04 +5.0 Fast %4.0 94.0 0.0 +0.1
Slow %4.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display SLM Display  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +03

2
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7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance 8. Level linearity including the level range control
Value Value Value Limits Anticipated Measured Deviated A
tic]] east VI cceplance
(dB) (dB) (aB) (aB) et ’
137.0 1370 00 1 Range Value Value Value Limits
136.0 136.0 0.0 £1.1 (dB) (dB) (dB) (aB)
135.0 135.0 0.0 £1.1 130 94.0 94.0 0.0 £1.1
1340 134.0 0.0 £1.1
1330 1330 00 £ Anticipated  Measured ~ Deviated  Acceptance
1320 1320 0.0 +1.1 .
131.0 1310 00 11 Range Value Value Value Limits
1290 1290 0.0 £11 (dB) (dB) (dB) (aB)
124.0 124.0 0.0 11 130 29.0 29.0 0.0 #1.1
119.0 1190 0.0 +£1.1
1140 1140 0.0 1.1 9. Tone burs¢ response
ixg :gz g gg i ii Time Tone burst Anticipated Measured Deviated Acceptance
' X . . . v v L
99.0 9.0 00 £L1 Weighting duration, Tb Cycle Value alue alue Limits
940 94.0 00 s11 (ms) (dB) (dB) (dB) (dB)
290 9.0 00 11 025 1 108.0 107.9 0.1 15;-5.0
84.0 84.0 00 £11 Fast 2 8 117.0 117.0 0.0 10;-2.5
790 79.0 0.0 +1.1 200 800 134.0 134.1 0.1 £1.0
74.0 74.0 0.0 £1.1 . 2 8 108.0 108.0 0.0 15;-5.0
low
69.0 69.0 0.0 £1.1 200 800 127.6 127.6 0.0 £1.0
64.0 64.0 0.0 L1 025 1 99.0 98.9 0.1 15;-5.0
59.0 59.0 0.0 +11 SEL 2 8 108.0 108.0 00 10;25
540 340 00 =11 200 800 1280 128.1 0.1 +1.0
290 49.0 0.0 £1.1
440 44.0 0.0 £ .
39.0 39.0 0.0 £1.1
340 0 0.0 £11
300 30.0 .0 =11
29.0 29.0 0.0 £1.1
280 28.0 0.0 11
27.0 27.1 0.1 1.1
26.0 26.0 0.0 +1.1
25.0 25.1 0.1 £1.1
e aSeh, > 2T .
SITHIPORN ASSOCIATES CO., LTD.
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Cert. No. : ACL25075 Cert. No. : ACL25076
JobNo. : VC68AC0059
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10. Peak C sound level - Ce c ¢
Number of cycle Anticipated  Measured Deviated Acceptance Equipment : SOUND LEVEL METER
in Value Value, Lepeak Value Limits Manufactarer ; RION
test si;
esf fngnal (dB) (dB) (dB) (dB) Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Continuons 130.0 130.0 0.0 +3.0 Serial N 00734221/ 63 /232
One 1334 334 00 50 erial No.: 734221/ 187363 /23230
ID No.: RYG_FS0027
Number of cycle Anticipated Measured Deviated Acceptance
in Value Vahie Value Limits
test signal (dB) (dB) (dB) (dB) Condition As Found : GOOD
Continuous 133.0 133.0 0.0 42.0
Positive half cycle 135.4 1352 0.2 £2.
N“'aﬁve haalfcy ) v s - 0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
egative half cycle - 135.2 - 0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN L. ANG,
11. Overload indication BANGKOK, 10250 THAILAND.
Measured value (dB ) Deviated Acceptance .
Posits Negats Val Limi Location : -
ositive egative ue imits Ambient Temperature : (230 x3) °C REVIEW BY ...ooiiiiiiiiiiiiiiiciiieees
one-half cycle  one-half cycle (dB) (dB) Pressure : (1013 £3) kPa
8.6 895 0.1 1.5 Relative Humidity : (500 20 ) %
APPROVED BY......ooiiiiiioiiiiirs
12. High level stability Received Date : 07 JANUARY 2025
Calibration Date : 21 - 23 JANUARY 2025 . 21/ 01/ 2026
SLMDisplay SLMDisplay  Deviated Acceptance Date of Issue : 24 JANUARY 2025 NEXT CAL DATE....21/.01/2026
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB) Calibrated by : Nathakorn Pisutpaisan
A - weight 1370 1370 0.0 +0.3
Approved by :

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =

or any value following

lavel of

End of Calibration Certificate

of

95 %

7 St

AR

( Thanakul Petchurai }

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Elecirical signal . o._ hoic chamber and
Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

] ighting with A

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY 3220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2577900 - 00124 - 25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certi is to the i

system of unit maintained at :
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

> BN
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Summa of Measurement Result :

Parameter
1. Absolute sensitivity
2. Self-generated noise
3.A ical signal tests of fr
125 Hz

1000 Hz

8000 Hz
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz
For >4 kHz to 10 kHz

For > 10 kHz to 20 kHz
5. Frequency and time weightings at 1 kHz
6. Long - term stability
7. Level linearity on the reference level range
8. Level linearity including the level range control
9. Tone burst response
10. Peak C sound level
11. Overload indication
12. High level stability

Uncertainty
(dB)

02
02

0.3
0.3
0.3

0.3
0.3
0.3
0.2
0.1
0.2
0.2
0.2
0.2
02
0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25076
Job No. : VC68ACO059
Pages : 30f8

Maximum-permitted
uncertainty of
measurement (dB)
N/A
NA

0.6
0.6
0.7

0.6
0.7
10
0.2
0.1
0.3
0.3
0.3
0.35
025
0.1

= G
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associates CALIBRATION LABORATORY
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB} (dB)
93.9(93.94) 2939 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
54

2.2 The microphone of the sound 'evel meter was replaced by electrical signal input device.

Frequency ‘Weighting

Weighting (dB)

A - weight 12.0

C - weight 179
Flat 238

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
() Flat Coweight  A-weight Acecpance
Limits
125 04 04 04 £15
1000 0.1 0.1 0.1 +1.0
8000 2.1 21 2.1 +50

s BTt

SITHIPORN;

associates

4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.

Frequency
(Hz) .
Flat C-weight
63 0.0 00
125 0.0 0.1
250 0.0 00
500 0.0 00
1000 0.0 00
2000 0.0 0.1
4000 0.0 0.0
8000 0.0 0.1

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

Anticipated
Frequency Value
‘Weighting (dB)
A - weight 94.0
C - weight 94.0
Flat 94.0
5.2 Time weighting at 1 kHz
Anticipated
Frequency Value
Weighting (dB)
Fast 94.0
Slow 94.0
Leq 94.0

6. Long - term stability

A-weight

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

Measured
Value
(dB)

94.0
%4.0
94.0

Measured
Value
(dB)

%40
94.0
94.0

SLM Display SLM Display

Frequency at initial
‘Weighting (dB)
A - weight 94.0

at final
(dB)
94.0

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25076
JobNo. : VC68ACO059
Pages : 50f8

Deviation from various frequency weighting response curve (dB)

Acceptance
Limits
2.0
*1.5
+1.5
*1.5
+1.0
420
+3.0
+5.0

Deviated Acceptance
Value Limits
(dB) (dB)

0.0 +0.2
0.0 +02
0.0 +0.2

Deviated
Value Limits
(dB) (dB)

0.0 +0.1
0. +0.1
0.0 +0.1

Acceptance

Deviated Acceptance
Value Limits
(dB) (dB)

0.0 +03 o WL»
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7. Level linearity on the reference level range

SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25076
Job No. : VC68AC0059
Pages : 7of8

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value ing

g a lavel of d of i 1y 95 %

End of Calibration Certificate

oy

Anticipated  Measured Deviated  Acceptance 8. Level linearitty including the level range control
Value Value Value Limits
(dB) (dB) (dB) (dB) Anticipated Measured Deviated Acceptance
137.0 170 00 £1.1 Range Value Value Value Limits
136.0 136.0 0.0 £11 (dB) (dB) (dB) (dB)
135.0 135.0 0.0 *1.1 130 94.0 94.0 0.0 +1.1
134.0 134.0 0.0 11
133.0 133.0 0.0 *11 .- :
132.0 132.0 00 i1 Anticipated Measured Deviated Acceptance
1310 131.0 0.0 11 Range Value Value Value Limits
129.0 129.0 0.0 £1.1 (dB) (dB) (dB) (dB)
1240 1240 0.0 *1.1 130 29.0 28.9 0.1 1.1
1190 119.0 0.0 *1.1
1140 1140 0.0 =11 9. Tone burst response
109.0 1 0 0.0 =1, N . N
104.0 1040 00 i1l Time Tone burst Anticipated Measured viated Acceptance
99.0 99.0 00 11 Weighting dm:(atmn, Tb Cycle Value Value Value Limits
940 94.0 00 £11 ws) (aB) () (45) (48)
200 20.0 00 11 025 1 108.0 107.9 0.1 15;5-5.0
24.0 24.0 0.0 £1.1 Fast 2 3 117.0 117.0 0.0 10525
79.0 79.0 0.0 +1.1 200 800 1340 134.1 0.1 +1.0
74.0 74.0 0.0 1.1 2 8 108.0 108.0 0.0 1.5;-5.0
63.0 69.0 0.0 +11 Slow 200 800 1276 127.6 0.0 *1.0
64.0 64.0 0.0 *11 025 1 99.0 989 0.1 15550
590 39.0 00 =11 SEL 2 3 108.0 108.0 00 10525
340 539 01 =11 200 800 1280 128.1 0.1 *1.0
49.0 49.0 0.0 +1.1
44.0 43.9 0.1 +11
390 389 0.1 +1.1
340 9 -0.1 +1.1
30.0 29.9 0.1 +1.1
29.0 289 -0.1 =11
28.0 279 0.1 +1.1
27.0 26.9 0.1 +1.1
26.0 25.9 -0.1 +1.1
25.0 249 -0.1 +1.1
s Al f o Bfef
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10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 1334 133.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 *2.0
Positive half cycle 135.4 135.2 0.2 +2.0
Negative half cycle 1354 352 0.2 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-halfcy 1 one-half oy 1 (dB) (dB)
89.5 89.6 0.1 £1.5
12. High level stability
SLM Display ~ SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3
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APPROVED BY

NEXT CAL DATE....02./12 /25,
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MEASUREMENT ITEM Dose meter

MANUFACTURER + Cirrus Research plc

MODEL/TYPE :CR:110AIS

SERIAL NUMBER :YF472

1D NUMBER :RYG FS0033

CONDITION AS-RECEIVED + Used item

CUSTOMER + AL labaratory group (thailand) Co, Ltd,

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand.

RECEIVED DATE 16 Sep 2024
MEASUREMENT DATE 17 5ep 2024

1SSUE DATE 185ep2024
ENVIRONMENTAL CONDITIONS: .

Ambient condttion in the [aboratory are as follow:

Temperature 1230430 c
Relative Humidity 15501150 %RH
Atmospheric Pressure 1010+ 10 hpa

PRECONDITIONING : The dose meter (Unit Under Calibration} was precondi

being performed.

STANDARD USED DURING CALIBRATION:
Instvument name:  doseBadge Reader
Remark; doseBadge Reader Unit with Internal Acoustic Calibrator ta IEC 60942: 2003 Class 2.

CALIBRATION RESULTS:

Table 1: The results of dose meter callbration are In the table below,

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

REVEwey et

APPROVED BY

sextcaLpare W19/

Callbration report Number

COM-104-67

Calibration procedure:

The Noise dosimeter (Unit Under Calibration) was
calibrated against Standord dosebodge reader
model: RC-110A which the calibration was
performed respecting the requirements of ISO/IEC
17025:2017 ond carried out in accardance with
the requirements of IEC 60942:2003 where
applicable.

Traceability:
This certificate provides o traceability of The
measurement ta  recognized the national
standards, and to realization of the international
system of units (Si) through Cirrus research plc via
Certificate number: 218610

ning 24 hours at ambient conditions prior to calibration

Serial number: 81051

DoseBadge Reader Nolse Dosimeter Error
Status
1140 1140 00
i
Calibrated by: Approved signatory:
4 Mr, Sorawit Thachalad Mr. Parinya Booncharoen
[ Miss Jittraporn Lertsamphol AN A Calibration Department Manager

Rema

5 that supplied Calibration,
The measurement reading of Unit Under Callbration.

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

IN WRITING FROM THE LABORATORY

CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research

DATE OF ISSUE 13 February 2025 CERTIFICATE NUMBER 232797

CERTIFICATE OF CALIBRATION

Certificate Number:
232797

Page 2 of 2

Cirrus Research Page 1 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Acoustic House Approved signatory

Bridlington Road R Thomas
Hunmanby ‘ _ .
North Yorkshire Electronically signed:
YO14 OPH

United Kingdom

doseBadge Reader : IEC 60942:2003

Instrument information

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

Serial number: 73729

Class: 2

Before Pressure:  101.42 kPa Temperature: 25.1 °C Humidity:  33.1 %
After Pressure:  101.42 kPa Temperature: 25.2 °C Humidity:  35.9 %
Test equipment
Equipment Manufacturer Model Serial number
Distortion Meter Keithley 2015 1063074

Environmental Monitor Comet T7510 21962628

Initial Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | A gt D i Te Uncertainty

Level (dB) 114.00 -1.48 0.11dB
Distortion (%) <4.00 1.46 1.70 2.01 1.72 1.72 +4.00 0.13 %
Frequency (Hz) 1000.0 998.2 998.2 998.2 998.2 -1.8 +20.0 0.1 Hz

Test summary
Date of calibration: 12 February 2025

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 environmental conditions under
which the tests were performed.

However, as public evidence was not available, from a testing organisation responsible for pattern approval, to
demonstrate 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

Reader to the requirements of IEC 60942:2003.

Notes: REVIEW BY .....oooviiiiirnan.

APPROVED BY

NEXT CAL DATE.... 11/ 02/2026

The measured quantities or deviations (as applicable), extended by the expanded combined uncertainty of

measurement, must not exceed the corresponding tolerance.

Adjusted Acoustic Results

Expected | Sample 1 | Sample 2 | Sample 3 | Average

Deviation | Tolerance | Uncertainty

Level (dB) 11400 | 11400 | 11399 | 11401 | 114.00
Distortion (%) <4.00 0.97 0.96 0.95 0.96
Frequency (Hz) | 10000 | 998.1 998.1 998.1 998.1

This certificate provides traceability of measurement to the S| 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 ful, 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%

0.00 +0.75 0.11dB
0.96 +4.00 0.13 %
-1.9 +20.0 0.1Hz

Functionality Results

Function Result
Keypad Pass
Battery Power Pass
Display Pass
Communication Pass
2 way IR link Pass
Clock Pass

End of results
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CALIBRAT ON REPORT

MEASUREMENT ITEM : Dose meter
MANUFACTURER Cirrus Research plc
MODEL/TYPE + CR:110AIS
SERIAL NUMBER 1 ¥F478
1D NUMBER :RYG FS0D39
CONDITION AS-RECEIVED + Used item
CUSTOMER + ALS labaratory group [thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet Suan Luang, Bangkok 10250 Thailand.
RECEIVED DATE 16 Sep 2024
MEASUREMENT DATE 175ep 2024
ISSUE DATE 18 Sep 2024

ENVIRONMENTAL CONDITIONS:

Ambient condition in the lahoratory are as follow:

Temperature 12
Relative Humidity i5
Atmospheric Pressure 11

PRECONDITIONING
bel

STANDARD USED DURING CALIBRATION

Instrament name:  doseBadge Reader

3.0£3.0 c
5.0£15.0 %RH
0102 10 hPa

ing performed.

Remark: doseBadge Reader Unit with Internal Acoustic Calibrator to IEC 60942: 2003 Class 2.

CALIBRATION RESULTS:

Table 1: The results of dose meter calibration are

DoseBadge Reader
tdgi

1140

Calibrated by:
(1 Mr. Sorawit Thachalad
C) Miss litteaporn Lertsompho.

Remark:
*The declbel level of standard doseBadge reader that
#The measurement reading of Unit Under Calibration

Manufacturer:  Cirrus Research plc. Model; RC:110A
In the table betow.
Noise Dosimeter Ercor
{dB)
114.0 0.0

e
| REVIEW BY it P
!

APPROVED B

* NEXT CAL. DATE ...

Callbration report Number

COM-110-67

Calibration procedure:

The Noise dosimeter (Unit Under Calibration) wos
calibroted against Standard dosebadge reader
model: RC-110A which the calibrotion wos
performed respecting the requirements of ISO/IEC
17025:2017 and carried out in accordonce with
the requirements of IEC 60942:2003 where
opplicable.

Traceabiity:

This certificate provides o traceability of The
measurement to  recognized the  notional
standords, and to realization of the international
system of units (S1) through Cirrus research pic via
Certificote number: 218610

+ The dose meter (Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration

Serial number: 81051

Status

Approved signatory:

supplied to Unit Under Callbration.

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CALIBRATION REPORT MAY NOT 8E REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY




Page 1 of 1

Calibration No. : C-070125-RYG_FS0111

Air Sampling Pump Calibration Report

Air Sampling Pump Detail

Calibration Date 7 Jan 2025 Next cal. 7 Apr 2025
Air Sampling Pump ID : RYG_FS0111 Barometic (mmHg) 751
Serial No. 20150310160 T (°c) 25.0
Reference Standard Low Flow Meter
Brand Mesalabs D . RYG_FS0208
Model Defender 510-L Serial No. 130027
Due Date
Reference Standard High Flow Meter
Brand MesaLabs D . BKK_FS0614
Model Defender 510-M Serial No. 151114
Due Date 21-May-25
Calibration Data
erence Standard Flow Reading -
Air ing Pump (cc/min) Avg. B Evaluation
N " . (cc/min)
setting (cc/min) 1 2 3 (cc/min) Pass/ Fail
20 20.2 203 20.2 20.2 21 19 Passed
50 50.1 499 50.7 502 525 47.5 Passed
100 9.7 995 993 9.5 105 95 Passed
200 2004 2011 2012 | 2009 210 190 Passed
500 509.3 508.8 5136 | 5106 515 485 Passed
1000 1009.6 996.2 1006.2 | 1004.0 1010 990 Passed
2000 2000.8 1996.5 | 1994.8 | 1997.4 2020 1980 Passed
2500 2523.7 2519.0 | 25145 | 2519.1 2550 2450 Passed

Note : Reference Specifications + 5% of set flow or + 3% cc/min whichever is Higher

Calil by: pp By:

( Mr. Chanon Booncheun )

Enviro Field Services Scientist (1)

( Mr.Wichan Choonharat )

Enviro Field Services Manager

FORM NO.: F06-115 REVISION NO.: 1 ISSUE DATE: 10/04/24

Page
Calibration No. i C-060125-RYG_FS0124

Air Sampling Pump Calibration Report

Air Sampling Pump Detail

Calibration Date 6 Jan 2025 Next cal. 6 Apr 2025
Air Sampling Pump ID : RYG_FS0124 Barometic (mmHg) 755.9
Serial No. 20150310180 (°c) 259
Reference Standard Low Flow Meter
Brand Mesalabs D RYG_FS0208
Model Defender 510-L Serial No. 130027
Due Date 13-Aug-25
Reference Standard High Flow Meter
Brand . Mesalabs D : BKK_FS0614
Model Defender 510-M Serial No. . 151114
Due Date 21-May-25
Calibration Data
ference Standard Flow Reading -
Air Sampling Pump (cc/min) Avg. (cc/min) Evaluation
setting (cc/min) 1 2 3 (cc/min) Pass/ Fail
20 19.8 19.8 19.7 19.8 21.0 19.0 Passed
50 49.8 50.9 49.6 50.1 52.5 47.5 Passed
100 100.6 100.7 100.9 100.7 105.0 95.0 Passed
200 200.1 200.7 199.2 200.0 210.0 190.0 Passed
500 499.6 500.4 501.1 500.4 515.0 485.0 Passed
1000 1001.8 1008.2 989.8 999.9 1030.0 970.0 Passed
2000 1997.5 1985.1 2000.0 1994.2 2060.0 1940.0 Passed
2500 2513.5 2542.2 2517.1 2524.3 2575.0 2425.0 Passed
4000 4016.5 4018.6 4020.5 4018.5 4120.0 3880.0 Passed

Note : Reference Specifications + 5% of set flow or + 3% cc/min whichever is Higher

cali by:

By:

( Mr. Nantawat Sarin )

Enviro Field Services Scientist (1)

FORM NO.: F 06-115

( Mr.Wichan Choonharat )

Enviro Field Services Manager

REVISION NO.: 1 ISSUE DATE: 10/04/24

1of1

Calibration No.

Air Sampling Pump Calibration Report

Air Sampling Pump Detail

Page 1
: C-060125-RYG_FS0139

Calibration Date 6 Jan 2025 Next cal. 6 Apr 2025
Air Sampling Pump ID : RYG_FS0139 Barometic (mmHg) 755.9
Serial No. 20150510087 ) 259
Reference Standard Low Flow Meter
Brand MesaLabs D RYG_FS0208
Model Defender 510-L Serial No. 130027
Due Date 13-Aug-25
Reference Standard High Flow Meter
Brand : Mesalabs D . BKK_FS0614
Model Defender 510-M Serial No. : II
Due Date 21-May-25
Calibration Data
erence Standard Flow Reading -
Air r i Plfmp (cc/min) Avg._ (cc/min) Evaluation
setting (cc/min) 1 2 3 (cc/min) Pass/ Fail
20 202 19.8 19.0 19.7 21 19 Passed
50 496 499 496 497 525 47.5 Passed
100 095 095 0.6 095 105 95 Passed
200 2015 203.5 2024 2025 210 190 Passed
500 498.6 502.9 500.2 500.6 515 485 Passed
1000 1001.8 993.3 1006.9 | 10007 1010 9% Passed
2000 20117 20129 | 20096 | 20114 2020 1980 Passed
2500 2545.4 25284 | 25283 | 2534.0 2550 2450 Passed

Note : Reference Specifications + 5% of set flow or + 3% cc/min whichever is Higher

Cali by:

Envi

By:

( Mr. Nantawat Sarin )

ro Field Services Scientist (1)

FORM NO.: F 06-115

( Mr.Wichan Choonharat )

Enviro Field Services Manager

REVISION NO.: 1 ISSUE DATE: 10/04/24

of 1




ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Phatthanakan, Suan Luang, Bangkok 10250

T +66 2760 3000 F +66 2 760 3197

Certificate of Calibration

Air Sampling Pump Detail

Certificate No.

Equiment ID
Serial No.
Calibration Date

Next calibration date

Reference Standard Low Flow Meter

name : Personal Air Sampling Pump
Brand : Gilian
Model/Type GilAir Plus
name : Air Flow Meter
Brand
Model/Type

Equipment name
Brand

Equiment ID
Serial No.
Calibration Date
Due Date

Reference Standard High Flow Meter

Air Flow Meter

: Mesalabs

Equiment ID
Serial No.

C-070425-RYG_FS0147

: 20150910029
1 07-Apr-25
1 07-Jul-25

: 26-Jan-26

: BKK_FS0614
: 151114

Model/Type Calibration Date
Due Date
Calibration Data
:L'r:::‘:;ii:g Reference f’c':,'"fi':";" Reading Avg. %Error Acceptable range Evaluation
e miny T T (ce/min) (ce/min) (Pass Fail)
Low Flow
20 209 201 202 204 5% 9 - 2 Passed
50 499 50.2 512 504 5% 48 - 5 Passed
100 1009 | 1007 | 1009 100.8 5% 9% - 105 Passed
200 2041 | 2046 | 2047 | 2045 5% 190 - 210 Passed
High Flow
500 5041 | 5056 | 5101 506.6 3% 485 - 515 Passed
1000 10121 | 10082 | 10124 | 10109 3% 970 - 1030 Passed
2000 19902 | 19952 | 19948 | 19934 3% 1940 - 2060 Passed
2500 24984 | 25002 | 24944 | 2497.7 3% 2425 - 2575 Passed

Calibrated By:

Issue date :

(Mr.Natchapon Thamklang )
RYG Field Services Scientist (1)

07-Apr-25

END OF REPORT

Pagelog1

Approved By: _

(Mr.Supot Salamteh )
RYG Field Services Section Head

F06-115 Rev.2 Issue date 27/01/25

ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Phatthanakan, Suan Luang, Bangkok 10250

T +66 2 760 3000 F +66 2 760 3197

Certificate of Calibration

Air Sampling Pump Detail

Certificate No.

Equiment ID
Serial No.
Calibration Date

Next calibration date

Reference Standard Low Flow Meter

name : Personal Air Sampling Pump,
Brand : Gilian
Model/Type : GilAir Plus
name : Air Flow Meter
Brand
Model/Type

Equipment name :

Equiment ID
Serial No.
Calibration Date
Due Date

Reference Standard High Flow Meter

Air Flow Meter

Brand

: Mesalabs

Equiment ID
Serial No.

BKK_FS0614

C-070425-RYG_FS0158

20150910030
07-Apr-25
07-Jul-25

26-Jan-26

151114

ModelType Calibration Date
Due Date
Calibration Data
i i Reference Std. Flow Readin,
Air Sampling K 9 Avg. %Error Acceptable range Evaluation
Pump setting (cc/min) " . "
! (cemin) (cc/min) (Pass/ Fail)
(cc/min) T 2 [ 3
Low Flow,
20 205 204 206 205 5% 19 - 21 Passed
50 502 504 50.3 50.3 5% s - 5 Passed
100 996 99.7 95 99.6 5% 9% - 105 Passed
200 2026 | 2028 | 2029 | 2028 5% 190 - 210 Passed
High Flow
500 5059 | 5068 | 5056 | 506.1 3% 485 - 505 Passed
1000 10166 | 10136 | 10128 | 10143 3% 970 - 1030 Passed
2000 20041 | 20055 | 20043 | 20046 3% 1940 - 2060 Passed
2500 24920 | 24947 | 24904 | 24924 3% | 2425 - 2575 Passed
7777777777777 END OF REPORT B e
Calibrated By: Approved By: _
( Mr.Natchapon Thamklang ) (Mr.Supot Salameh )
RYG Field Services Sclentist (1) RYG Field Services Section Head
Issue date : 07-Apr-25

Pagelog1

F06-115 Rev.2 Issue date 27/01/25

ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.

Phatthanakan, Suan Luang, Bangkok 10250
T+6627603000 F +662760 3197

Certificate of Calibration

Air Sampling Pump Detail

Certificate No.

Equiment ID
Serial No.
Calibration Date

Next calibration date

Reference Standard Low Flow Meter

Equiment ID
Serial No.
Calibration Date
Due Date

Reference Standard High Flow Meter

name : Personal Air Sampling Pump
Brand i
Model/Type : GilAir Plus
name : Air Flow Meter
Brand : MesaLabs
Model/Type Defender 510-L
name : Air Flow Meter
Brand : MesaLabs
Model/Type : Defender 510-M

Calibration Data

Equiment ID
Serial No.
Calibration Date

Due Date

C-070425-RYG_FS0165

1 07-Apr-25
1 07-Jul-25

RYG_FS0208

: 130027
27-Jan-25

: BKK_FS0614
: 151114

: 9-Sep-24
: 9-Sep-25

:l’ms:'s“:t"ii:: Reference (Sc':,"fll:)w Reading Avg. %Error Acceptable range Evaluation
(cc/min) 7 | 2 | 3 (cc/min) (cc/min) (Pass/ Fail)
Low Flow
20 200 202 203 202 5% 9 - 2 Passed
50 495 50.6 50.1 50.1 5% s - 5 Passed
100 1029 | 1030 | 1014 102.4 5% 9% - 105 Passed
200 2016 | 2031 | 2021 202.3 5% 19 - 210 Passed
High Flow
500 4948 | 4955 | 4951 495.1 3% 485 - 515 Passed
1000 10044 | 10019 | 10052 | 10038 3% 970 - 1030 Passed
2000 20078 | 20020 | 20055 | 2005.1 3% 1940 - 2060 Passed
2500 25030 | 25013 | 25087 | 2502.7 3% 2425 - 2575 Passed

END OF REPORT

Issue date :

(Mr.Natchapon Thamklang )

RYG Field Services Scientist (1)

07-Apr-25

Page1og1

Approved By:

(Mr.Supot Salamteh )

RYG Field Services Section Head

F06-115 Rev.2 Issue date 27/01/25

Calibration No. :

Air Sampling Pump Calibration Report

Air Sampling Pump Detail

Page 1 of 1
C-060125-RYG_FS0108

Calibration Date 6 Jan 2025 Next cal. 6 Apr 2025
Air Sampling Pump ID : RYG_FS0108 Barometic (mmHg) 755.9
Serial No. 20150310157 ) 259
Reference Standard Low Flow Meter
Brand MesaLabs . RYG_FS0208
Model Defender 510-L Serial No. 130027
Due Date 13-Aug-25
Reference Standard High Flow Meter
Brand : Mesalabs D BKK_FS0614
Model Defender 510-M Serial No. : II
Due Date 21-May-25
Calibration Data
Reference Standard Flow Reading N
Air r i Plfmp (cc/min) Avg._ (cc/min) Evaluation
setting (cc/min) 1 2 3 (cc/min) Pass/ Fail
20 19.8 207 202 202 2 19 Passed
50 50.6 50.7 50.7 50.7 525 475 Passed
100 087 9.7 100.2 %05 105 95 Passed
200 197.5 197.0 197.6 197.4 210 190 Passed
500 5127 489.7 5004 | 5009 515 485 Passed
1000 1002.9 10012 | 9987 | 10009 1010 990 Passed
2000 20156 19961 | 19955 | 2002.4 2020 1980 Passed
2500 2503.2 25149 | 25176 | 25119 2550 2450 Passed

Note : Reference Specifications + 5% of set flow or + 3% cc/min whichever is Higher

cali by:

( Mr. Nantawat Sarin )

Enviro Field Services Scientist (1)

Pp!

FORM NO.: F 06-115

( Mr.Wichan Choonharat )

Enviro Field Services Manager

REVISION NO.:

1 ISSUE DATE: 10/04/24




Calibration No.

Air Sampling Pump Calibration Report

Air Sampling Pump Detail

Page 1 of 1
: C-060125-RYG_FS0114

Calibration Date 6 Jan 2025 Next cal. 6 Apr 2025
Air Sampling Pump ID : RYG_FS0114 Barometic (mmHg) 7559
Serial No. 20150310163 T (°c) 259
Reference Standard Low Flow Meter
Brand Mesalabs D RYG_FS0208
Model Defender 510-L Serial No. 130027
Due Date
Reference Standard High Flow Meter
Brand Mesalabs D BKK_FS0614
Model Defender 510-M Serial No. 151114
Due Date 21-May-25
Calibration Data
erence Standard Tlow Reading -
Air ; i Plfmp (cc/min) Avg._ (cc/min) Evaluation
setting (cc/min) 1 2 3 (cc/min) Pass/ Fail
20 20.7 21.0 20.9 20.9 21 19 Passed
50 498 497 509 50.1 525 47.5 Passed
100 99.9 100.1 100.0 100.0 105 9 Passed
200 200.1 2032 2006 | 2013 210 190 Passed
500 505.9 493.9 5094 | 5031 515 485 Passed
1000 1005.4 10046 | 10048 | 10049 1010 990 Passed
2000 1995.8 19952 | 19995 | 199.8 2020 1980 Passed
2500 2496.8 2490.8 | 2491.3 | 2493.0 2550 2450 Passed

Note : Reference Specifications + 5% of set flow or + 3% cc/min whichever is Higher

Calil by: pp By:

( Mr. Nantawat Sarin )

Enviro Field Services Scientist (1)

( Mr.Wichan Choonharat )

Enviro Field Services Manager

FORM NO.: F06-115 REVISION NO.: 1 ISSUE DATE: 10/04/24

Calibration No.

Page 1 of 1
: C-070125-RYG_FS0136

Air Sampling Pump Calibration Report

Air Sampling Pump Detail

Calibration Date 7 Jan 2025 Next cal. 7 Apr 2025
Air Sampling Pump ID : RYG_FS0136 Barometic (mmHg) : 751
Serial No. 20150410012 °cy : 25.0
Reference Standard Low Flow Meter
Brand MesaLabs D RYG_FS0208
Model Defender 510-L Serial No. 130027
Due Date
Reference Standard High Flow Meter
Brand Mesalabs D BKK_FS0614
Model Defender 510-M Serial No. 151114
Due Date 21-May-25
Calibration Data
Sference Standard Flow Rea "
Air . i Plfmp (cc/min) Avg._ (cc/min) Evaluation
setting (cc/min) 1 2 3 (cc/min) Pass/ Fail
20 20.8 20.6 209 20.8 21 18 Passed
50 497 503 501 50.0 525 47.5 Passed
100 100.5 100.9 1015 101.0 105 9 Passed
200 2006 2003 2004 | 2004 210 190 Passed
500 509.2 5126 5082 | 5100 515 485 Passed
1000 999.4 1007.1 | 1002.8 | 1003.1 1010 990 Passed
2000 20011 19922 | 2002.1 | 19985 2020 1980 Passed
2500 2525.5 2514.9 | 25017 | 2514.0 2550 2450 Passed

Note : Reference Specifications + 5% of set flow or + 3% cc/min whichever is Higher

Calil by: pp! By:
( Mr. Chanon Booncheun )

Enviro Field Services Scientist (1)

FORM NO.: F 06-115

( Mr.Wichan Choonharat )

Enviro Field Services Manager

REVISION NO.: 1 ISSUE DATE: 10/04/24

ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.

Phatthanakan, Suan Luang, Bangkok 10250
T+6627603000 F +662760 3197

Certificate of Calibration

Certificate No. _ C-060425-RYG_FS0146
Air Sampling Pump Detail
name : Personal Air Sampling Pump Equiment ID
Brand Gl Serial No.
Model/Type : GilAir Plus Calibration Date : 06-Apr-25
Next calibration date  : 06-Jul-25
Reference Standard Low Flow Meter
name : Air Flow Meter Equiment ID RYG_FS0208
Brand : MesaLabs Serial No. : 130027
Model/Type Defender 510-L. Calibration Date 27-Jan-25
Due Date
Reference Standard High Flow Meter
name : Air Flow Meter Equiment ID : BKK_FS0614
Brand : MesaLabs Serial No. : 151114
Model/Type : Defender 510-M Calibration Date : 9-Sep-24

Due Date

Calibration Data

: 9-Sep-25

:.i:.ns:r::el‘ii:: Reference (Sc':,"fll:)'" Reading Avg. %Error Acceptable range Evaluation
(cc/min) 7 | 2 | 3 (cc/min) (cc/min) (Pass/ Fail)
Low Flow
20 206 203 204 204 5% 9 - 2 Passed
50 518 513 520 517 5% s - 5 Passed
100 1018 | 1016 | 1017 1017 5% 9% - 105 Passed
200 2007 | 2006 | 2010 | 2008 5% 190 - 210 Passed
High Flow
500 5113 | 5135 | 5079 | 5109 3% 485 - 515 Passed
1000 9968 | 10091 | 1000.5 | 10021 3% 970 - 1030 Passed
2000 19966 | 19955 | 20024 | 19982 3% 1940 - 2060 Passed
2500 24932 | 24957 | 24926 | 24938 3% 2425 - 2575 Passed

Issue date :

( Mr.Watcharin Pongsamsuan )

RYG Field Services Scientist (1)

06-Apr-25

END OF REPORT

Page1og1

Approved By: _

(Mr.Supot Salamteh )

RYG Field Services Section Head

F06-115 Rev.2 Issue date 27/01/25

ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Phatthanakan, Suan Luang, Bangkok 10250

T 46627603000 F +66 2760 3197

Certificate of Calibration

Air Sampling Pump Detail

Certificate No.  C-070426-RYG_FS0156

name : Personal Air Sampling Pump Equiment ID
Brand : G Serial No.
Model/Type GIlAir Plus Calibration Date 07-Apr-25
Next calibration date  : 07-Jul-25

Reference Standard Low Flow Meter

name : Air Flow Meter

Brand : MesaLabs
Model/Type : Defender 510-L.

Reference Standard High Flow Meter

name : Air Flow Meter
Brand : MesalLabs

Equiment ID
Serial No.
Calibration Date
Due Date

Equiment ID
Serial No.

RYG_FS0208
130027

27-Jan-25

BKK_FS0614
151114

ModelType ~ : Defender 510-M Calibration Date 9-Sep-24
Due Date 9-Sep-25
Calibration Data
i i Reference Std. Flow Readin
Air Sampling N 9 Avg. %Error Acceptable range Evaluation
Pump setting (cc/min) - o :
! (ccimin) (ccimin) (Pass/ Fail)
(cc/min) T 2 [ s
Low Flow
20 19.8 19.6 19.8 197 5% 19 - 21 Passed
50 50.2 496 50.9 50.2 5% s - 5 Passed
100 1009 | 1007 | 1001 1006 5% % - 105 Passed
200 1985 | 1983 | 1985 198.4 5% 19 - 210 Passed
High Flow
500 5008 | 5072 | 5103 | 509.1 3% 485 - 515 Passed
1000 10183 | 10120 | 10131 | 10145 3% 970 - 1030 Passed
2000 20139 | 20193 | 20104 | 20145 3% 1940 - 2060 Passed
2500 25185 | 25419 | 25166 | 25257 3% 2425 - 2575 Passed
7777777777777 END OF REPORT .
Approved By:
(Mr.Natchapon Thamkiang ) ( Mr.Supot Salamteh )
RYG Field Services Scientist (1) RYG Field Services Section Head
Issue date : 07-Apr-25
Pagelog1l F06-115 Rev.2 Issue date 27/01/25




ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Phatthanakan, Suan Luang, Bangkok 10250
T +66 2760 3000 F +66 2 760 3197

Certificate of Calibration

name : Personal Air Sampling Pump

Brand : Gilian

Model/Type : GilAir Plus

Air Sampling Pump Detail

Certificate No.  C-070425-RYG_FS0159

Equiment ID : RYG_FS0159
Serial No. : 20150910031
Calibration Date : 07-Apr-25

Next calibration date  : 07-Jul-25

Reference Standard Low Flow Meter

name : Air Flow Meter Equiment ID
Brand Serial No.
Model/Type Calibration Date
Due Date : 26-Jan-26
Reference Standard High Flow Meter
name : Equiment ID
Brand Serial No.
Model/Type Calibration Date
Due Date
Calibration Data
:L'r:::':;ii:: Reference f’c':,'"fi':")w Reading Avg. %Error Acceptable range Evaluation
(colmin) T T (cc/min) (cc/min) (Pass/ Fail)
Low Flow
20 19.4 19.5 19.4 19.4 5% 19 - 21 Passed
50 48.7 511 50.4 50.1 5% 48 - 53 Passed
100 104.1 104.1 104.0 104.1 5% 95 - 105 Passed
200 200.4 200.8 201.4 200.9 5% 190 - 210 Passed
High Flow
500 498.3 498.6 498.5 498.5 3% 485 - 515 Passed
1000 1003.7 1002.1 1003.1 1003.0 3% 970 - 1030 Passed
2000 2009.7 2009.0 2009.2 2009.3 3% 1940 - 2060 Passed
2500 2501.6 2502.6 2495.5 2499.9 3% 2425 - 2575 Passed

Calibrated By:

Issue date :

(Mr.Natchapon Thamklang )
RYG Field Services Scientist (1)

07-Apr-25

END OF REPORT

Pagelog1

Approved By:

(Mr.Supot Salamteh )
RYG Field Services Section Head

F06-115 Rev.2 Issue date 27/01/25

RYG_EN0038







Cert. No.: 25LM10

Page.: 1 of 2

Equipment : DO Meter with Sensor REVIEW BY
Manufacturer : YSI

APPROVED BY ...
Model : 5000-115V
Serial No. : 15E102796

NEXT CAL DATE 20/07/26
ID No. : RYG_ENO0032
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

(Rayong Branch)
616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng,
Rayong 21140 Thailand

Location : TPA On Site Calibration Laboratory
Received Order : 17 January 2025

Calibrated Date : 20 January 2025

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage : (220+22)V

Calibrated by : Warakorn Lerngagtrakul

Approved by :

Approved Signatory
() Chakrit Waewwanjua

V) suwit Imjai
() Kunchit Promprat

Issue Date : 23 January 2025

Equipment : DO Meter with Sensor Cert. No.: 25LM10
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2501-0600DSC-2
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

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

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2411022 TPA 17 Sep 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 15E100464
Calibration| Immersion Standard uuc Error Uncertaint Coverage
Point Depth Temperature Reading I =neeraimy. Factor
(C) (mm) (°C) (C) (C) (£°C) k
20.00 60 20.002 19.81 -0.192 0.15 2.00

UUC* : Unit Under Calibration

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

-00o-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 25TW15

Certificate of Testing

Page.: 1 of 2
Equipment : DO Meter
Manufacturer : YSI
Model : 5000-115V
Serial No. : 15E102796
ID No. : RYG_EN0032
Received Date : 17 January 2025
Test Date : 20 January 2025
Reference : 2501-0600DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

(Rayong Branch)
616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

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

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by : _
Approved Signatory

() Pornthippa Tameyakul

() Ponpan Paipim
(V) Saithip Meangmai

Issue Date : 21 January 2025

Cert.No.: 25TW15
Page.: 2 of 2

Condition of this result of calibration
1. Reference Standard Instruments :

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

Instruments Serial No. 1D No. Certificate No. Due Date
1. Burette N 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RC001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 15E100464

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.20 0.0084

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-o0o-




Cert. No.: 24TM1663
Page: 10f3

Equipment : Low Temp. Incubator
Condition As-Received :  Used Item
Reference : 2411-00020C-1

Procedure Used :-

Cert. No.: 24TM1663
Page: 20f 3

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

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

Equipment : Low Temp. Incubator Instrument Serial No. Cert. No. Traceable Due Date
REVIEWBY ............. 1) Data Acquisition MY44073381 24LM73 TPA 18 May 2025
Manufacturer : Memmert 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Model : IPP750 APPROVED BY Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Serial No. : Vv818.0084 Function of UUC* Temperature Source
3 § 01/05/26 Fresh air setting : Close Environment during calibration
ID No. RYG_ENO154 NEXT CAL DATE....... 200y or — Finished
Temp. (°C) 24 25
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch { REL.Humid. ( % ) 55 53
616/10 Moo 5, T.Maenam Khu, 2 = AC Supply ( Volt) 220 221
A.Pluakdaeng, <) S
Rayong 21140, Thailand ! 3 wn® position : Ref. Std.
Location : BOD Room H s 1H2 g ID No.:
8 ) 1 1RTD-2/1
Received Order : 01 November 2024 | s J 5 o / 2 1RTD-2/2
coiver . Wiz ,,D,z/‘fj_ 3 22-01RTD-03
Calibration Date : 01 November 2024 - “b 2 TRTD2/4
Ambient Temperature : (26+10)°C a 5 IRTD-2/5
Relative Humidity : (50£30) % w 6 1RTD-2/6
AC Line Voltage : (220+22)V 7 23-01RTD-07
Calibrated by : Krisda Malee Probe Installation Details : Dimension of Chamber : 8 1RTD-2/8
a= 10 om - 0.60 m 9 (ref.) 23-01RTD-09
b= 10 cm W= 1.0 m
Approved by : c= 10 cm = 1.2 m
Approved Signatory Capacity = 0.72 m?
() Ponpan Paipim
() Suwit Imjai
(v/) Kunchit Promprat
Issue Date : 07 November 2024
Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received : Used Item Page: 30f 3
Reference : 2411-00020C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source Cert.No.: 24CG3711
Fresh air setting : Close Page.: 1 of 2
Calil i uuc* uuc* Temperature Temperature Overall |Coverage|
Point Setting | Reading stability uniformity Variation| Factor
() (c) (c) (£C) (C) () k Equipment : Burette
20.0 20.0 20.0 0.026 0.26 0.53 2
REVIEW BY ........
Calibration Measured Temperature ( °C ) u y Capacity : 50 mL
Point Position
() 1 1 2 [ s [ 4 s 1 6 [ 7 [ 8 Jopeh] (s0) Serial No. : - APPROVED BY ........cvvorieeenernnienn
20.0 [ 20.071 [ 19.915 [ 20.273 [ 20.179 [ 19.977 | 19.782 | 20.056 | 20.026 | 20.033 0.30
Average* : The average of 30 values in each position. 1. No. : RYG_EN0216
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. NEXT CAL DATE 24/09/25
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured Manufacturer : Witeg
temperature at the reference location which are observed at the same time or at as close an observation time as Made in : Germany
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation. Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

UUC* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

-o0o-

Ambient Temperature :
Relative Humidity :
Barometric Pressure :
Calibration Procedure :

Calibrated by :

Approved by :

(V') Srisuda  Khamtha
() Ponpan Paipim

() Unnopphol Harachai

Issue Date :

Rayong Branch
616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng
Rayong 21140, Thailand

(20 25) C
(50 + 10) %

756 mmHg
ASTM E 542 - 01

k4
k3

Sa-ngeunkam Wongsa

Approved Signatory

24 September 2024




Equipment : Burette Cert.No.: 24CG3711

Received Date : 19 September 2024 Page.: 2 of 2
Condition As-Received : Used Item

Calibration Date : 24 September 2024

Reference : 2409-0756DSC-3

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance XP205 B134206712 140RC007 24MM316 TPA 15 July 2025
2) Data Logger HL-20D 20683159  140EC012 23H2174 TPA 10 Oct 2024
3) Thermometer - 1594592  140EC010 241175 TPA 20 Feb 2025

This certification is traceable to SI Unit

N

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

. True value is converted to true volume at the standard temperature of 20 °c

w

Calibration result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (xmL) Factor
10 10.0259 0.0082 2.00
20 20.0214 0.0085 2.00
30 30.0006 0.0089 2.00
40 40.0003 0.0094 2.00
50 49.9988 0.011 2.00

Remark mL = cm’

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

-o0o-




Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate Calibration Certificate No.  25BKL0004

This calibration certificate documents the

Object Electronic non-automatic weighing instrument
traceability to national standards.

Uncertainties of measurements are taken into
account when only statements of compliance

Manufacturer Sartorius
are made.

This certificate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP Wi 08.

Type MSE224S-100-DU

This certificate relate and apply this equipment

Serial | QM Ident. no.
only.

26207038 | RYG_EN0002

Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong
Branch)

REVIEW BY pormnenT
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng,
Rayong 21140, Thailand.

APPROVEDBY...7..7.................

Order no. 2230
Number of pages 4 NEXT CAL DATE. 20/02/26
Date of calibration 20 Feb 2025

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

Date 06 Mar 2025 Approval of the Calibration Certificate Person in charge

il

Mr. Chonchai Inthana Kachen Lalee
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 114

Calibration certificate No.: 25BKL0004

Calibration Certificate

Calibration object

Single range instrument

Model MSE224S-100-DU
Serial Number 26207038
QM Ident. no | Inventory no. RYG_EN0002 | -

Maximum capacity (Max. load) 220.0000 g
Measured range 220.0000 g
Scale interval 0.0001g

Place of calibration
Address According to page 1

Department | Cost center Laboratory Department. | ---

Building | Floor --- | 1st Floor.
Room Balance Room.
Maximum temperature variation at place of calibration 5K

Calibration procedure
EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments

Test equipment

Test equipment type Test equipment ID Valid until
Thermometer MHB-382SD s/nB011342 Traceable to Sl unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to Sl unit through TCS) 23 Aug 2025

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 2|4

Calibration certificate No.: 25BKL0004
Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 20 Feb 2025

Temperature at place of calibration | Temp. diff.
Tweights - Tplace
Measuring conditions

24.4°C|0.6 K

The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.

Comments Humidity 50.2 %RH.

Measurement results | Measurement uncertainties
Repeatability Eccentricity

Test load (nominal): 10 g | 200 g Test load (nominal): 100g
10g 200g Center 100.0000 g

1 10.0000 g 200.0000 g Front left 99.9998 g

2 10.0000 g 200.0001 g Back left 100.0000 g

3 10.0001 g 200.0001 g Back right 100.0000 g

1 10.0000 g 200.0000 g Front right 100.0000 g

5 10.0001 g 200.0000 g Maximum deviation from centric loading indication

6 10.0001 g 200.0001 g 1Aleco| max = 0.0002 g

7 10.0000 g 200.0000 g

8 10.0000 g 200.0001 g

9 10.0001 g 200.0000 g

10 10.0000 g 200.0000 g

s =0.00005g s =0.00005g

Error of indication

Testload Indication Error  Expansion factor Uncertainty Uncertainty relative
L / E k U(E) Urel(E)
0.0100 g 0.0100g 0.0000 g 2.00 0.00013 g 13%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13%
0.5000 g 05000 g 0.0000 g 2.00 0.00013 g 0.027 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00014 g 0.0027 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00014 g 0.0014 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00072 %
50.0000 g 50.0000 g 0.0000 g 2.00 0.00016 g 0.00032 %
100.0000 g 100.0001 g 0.0001g 2.00 0.00021 g 0.00021 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00034 g 0.00017 %
2200000 g 220.0000 g 0.0000 g 2.00 0.00039 g 0.00018 %
Maximum error of indication |Elmax = 0.0001 g

Urel(E) s the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You willfind reference notes on the
uncertainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement results.

Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

End of calibration certificate

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 314




Interpretation of measurement results | Appendix to the calibration certificate
Uncertainty of measurement in use
Device adjusted before measurement Yes
Temperature deviation considered 1.5 K (isoCAL active)
T t fficient idered 1-10%K
emperature coefficient considere Cert. No.: 24TM632
Uncertainty of the weighing result Ug(W) Ugi(W) = 0.00013 g + 3.95 - 10° - R Page: 1o0f 3
Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In relation to this, there is no need lur 2
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the ot of the
measurand wil be in the assigned value range. . .
Equipment : Hot Air Oven REVIEW BY
Indication in % from max load Net indication Uncertainty Uncertainty relative -
R UsiW) YgiWirel Manufacturer : Memmert
1% 2.2000g 0.00014 g 0.0063 %
25% 55.0000 0.00035 0.00063 % A / v
g 9 Model : UEE 500 APPROVED BY ....ooooviiiiiiiiiiiiiiiiiii
50 % 110.0000 g 0.00056 g 0.00051 %
75% 165.0000 g 0.00078 g 0.00047 % . .
100 % 220.0000 g 0.00100g 000045 % Serial No. : G511.1572 NEXT CAL DATE 21/09/25
Graphic realization of the relative uncertainty of | process y ID No. : RYG_EN0010
Safoty factor Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
10 616/10 Moo 5 T. Maenam Khu,
5 A. Pluakdaeng,
3 Rayong 21140 Thailand
2
7 [] Location : Oven Room
Received Order : 21 March 2024
Calibration Date : 21 March 2024
Ambient Temperature : (26+10) °c
Relative Humidity : (50+£30) %
Calibrated by : Man Pattanapongpaiboon
Approved by :
Approved Signatory
() Pornthippa Tameyakul
() Unnopphol Harachai
Displayed example ) Suwit Imjai
Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0395g Issue Date : 22 March 2024
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 414
Equipment : Hot Air Oven Cert. No.: 24TM632 Equipment : Hot Air Oven Cert. No.: 24TM632
Condition As-Received :  Used Item Page: 20of 3 Condition As-Received : Used Item Page: 30of 3
Reference : 2403-05630C-1 Reference : 2403-05630C-1
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement Function of UUC* : Temperature Source
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and Fresh air setting : Close
Thermocouple Type T. Calibration| uuc* | uuc* Temperature Temperature | Overall |Coverage|
The temperature scale used was based on ITS-90. Point | Setting |Reading|  stability uniformity | Variation| Factor
Condition of this result of calibration (°C) (.c) | (c) (£°C) (°C) (°c) k
1. Reference standard instrument:- 104.0 104.0 | 104.0 0.051 0.59 0.62 2
Instrument Serial No. Cert. No. Traceable Due Date 180.0 1800 | 180.0 0.15 13 17 2
1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024 — =
2. This certificate is valid only to the item calibrated on date and place of calibration. Callbra(lon Measured Temperature ( °C ) Uncertainty
3. This certification is traceable to the International System of Unit. P‘:'m
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) (c) 1 2 3 4 6 7 8 9 (ref.) (+C)
Result of Calibration :- (*) Without Adjustment 104.0 103.921[103.786 | 103.757 | 103.759 103.950 [ 103.817 | 104.213 [ 103.672| 103.673 0.42
Function of UUC* : Temperature Source 180.0 179.614[179.270| 179.145| 179.599 | 180.001 | 180.423 | 180.293 | 180.629| 179.429 1.1
Fresh air setting : Close Environment dunng callbratlnn Average* : The average of 30 values in each position.
Finished Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temp. (°C) 27 27 Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
—({2 4 REL.Humid. ( % ) 57 59 temperature at the reference location which are observed at the same time or at as close an observation time as
AC Supply ( Volt ) 222 224 possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
? ‘35 Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
(g (ref) Ref. Std. ID No.: @ UUC* : Unit Under Calibration
H o 2 o Calibration Point Note : The reported uncertainty of measurement was included stability and excluded uniformity .
3 3 7 T Position : (180)°C (104)°C The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
= ’\7\7/5"36,2/?5_ c factor k, providing a level of confidence of approximately 95 %.
- b 1 18-18TC-01 | 18-18RTD-01
W 3 2 18-18TC-02 | 18-18RTD-02 -00o-
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe Installation Details :  Dimension of C 5 18-18TC-05 | 18-18RTD-05
a= 50 om D= 0.40 m 6 18-18TC-06 | 23-18RTD-06
b= 50 an W= 056 m 7 18-18TC-07 | 18-18RTD-07
= 50 om o= 048 m 8 18-18TC-08 | 22-18RTD-08
Capacity = 0.11 me 9 (ref.) 18-18TC-09 | 18-18RTD-09
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SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand
N NSC-TISI-TIS 17025
Saraburi Tel : +66 3627 3096  Fax : +66 3627 3100 GALIBRATION 0244

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th  E-Mail : calibrate@scg.com

Certificate No. T250454 Page 1 of 3

Cert ficate of Ca braton

Equipment : Chamber (Oven )
Manufacturer : MEMMERT
REVIEW BY wh s
Model : UF110
Serial No. : B423.0853

Customer Code : RYG EN0213

ID No. T5884A5

Customer

ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)
616/10 Moo 5 T.Maenam Khu,

A.Pluakdaeng, Rayong 21140

Customer Location : ENVIRONMENT LABORATORY

Date of Receipt 12 March 2025

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
’
Approved By ai Suriyawong (Site Calibration Manager)
Date of Issue T THAR 035
The uncertainties are for a confid probability of app! 95%.
This Certificate is issued in with the itions of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the y and its ity to ized national

and to the units of measurement realized at the corresponding national standard laboratory. This cerfificate may not be
reproduced other than in full except with the prior written approval of the Metrology.

FM-L14119/18-08-66

oy
SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand CALIBRATION 0244

Certificate No. T250454 Page 2 of 3

Caibration eport

Equipment Chamber ( Oven )
Date of Calibration 19 March 2025
Environment Temperature : 26.5-26.9 °C

Line Voltage : 223.9-231.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
. This equipment was calibrated by insert nine resistance thermometer detectors into its chamber , the other one

resistance thermometer detector use for ambient temp . The
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

was done in according

2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 27-(CH1-10) T240709 19 April 2025
DATA LOGGER 34970A T149 T240709 19 April 2025

w

This certificate is traceable 10 :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
. Condition of calibrated item : good

Equipment Description :

&~

o

Time Constant 1 Hour 44 Minute At 104 °C
Fresh Air Damper [ Open Min  [_] Medium Max
X Close
Not Available
5. Adjustment

() without adjustment ( X ) after adjustment

Approved By 4"

FM-L15 [18/18-08-66

oy
SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand CALIBRATION 0244

Certificate No. T250454 Page 30of 3

Ca braton epo

27-CH?
.o
27-CHS 27-CHé
Chamber Edge
27-CH?
H
27-CH3 u? 27-CH4
27-CHI -~ ~
w2
« D

<ar®

w

Remark fntemal Dimensions of Chamber : W (Width) = 56 cm. , H (Height) = 48 cm. and D (Depth) = 40 cm.

Size of Installed Standard sensar aumber 27-CH1 to numbes 27-CH8 : a=5em, b=5cm.and c=5cm

Size of installed Standard sensor number 27-CHS : Wi2 = 56 cm /2 , H/2 = 48 cm./2 and D/2 = 40cm./2
Measurement Results

Average Standard Reading at each position (°C)

Calibration Point 27-CH1 27-CH2 27-CH3 27-CH4 27-CHS 27-CHE 27-CH? 27-CH8 27-CHY
104 103.84 104.10 104.10 104.48 103.73 104.14 10395 103.57 104.22
180 179.41 179.92 180.80 181.37 179.54 179.52 179.82 179.41 180.31
Chamber ( Oven ) Temperature Distribution
Reading (°C ) Coverage
Setting °C Average ("C)  Stability(£°C)  Uniformity {°C) Uncertainty (£ °C )
Min,Max  Average Factork
104.0 1039,1041 1040 104,01 0.08 0.65 0.42 2.00
180.0 180.0 180.01 017 1.26 0.4 2,00

= The quoted uncertainty exclude "uniformity"
The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution, providing

Approved M

FM-L15T118/18-08-66

alevel of confidence of approximately 95 % .

End of Certificate.

Cert. No.: 24TM635

Page: 10f3

Equipment : Water Bath

REVIEWBY ...
Manufacturer : Memmert
Model : WNB22 APPROVED BY ........ooooiiiiiiis
Serial No. : L513.0648 21/09/25

NEXT CALDATE...........ooovviiiiiiiiiiinns
ID No. : RYG_EN0061
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5, T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140, Thailand

Location : Wet Chemistry Lab

Received Order : 21 March 2024

Calibration Date : 21 March 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by : Man Pattanapongpaiboon

Approved by :

Approved Signatory
() Pornthippa Tameyakul
() Unnopphol Harachai
(v Suwit Imjai

Issue Date : 23 March 2024




Equipment : Water Bath Cert. No.: 24TM635
Condition As-Received : Used Item Page: 20of 3
Reference : 2403-05630C-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

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

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

Equipment : Water Bath Cert. No.: 24TM635
Condition As-Received : Used Item Page: 3 0of 3
Reference : 2403-05630C-4

Result of Calibr: (*) Without Adjustment

Function of UUC* : Temperature Source
—— T S 0 —
Callhr.atlon UUFI UU(? Average’ Standa‘n:i Reading (°C) Uncertainty
point Setting Reading Position
(°c) (:c) (°c) 1 [ 2 [ 3 T 4 To5@ef)]| ()
85.0 85.0 85.0 84.428 | 84.424 | 84.489 | 84507 | 84.477 0.18
Calibration | -\, cormity | Stability | €0Vera9e
point Factor
C) (c) (£°C) k
85.0 0.19 0.11 2

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

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

Environmental AC Voltage Supply Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
(°C) (%RH.) (\Volt) UUC* : Unit Under Calibration
of Calibrati 25 55 222 Note : The reported uncertainty of measurement was included stability and excluded uniformity.
Finished of Calibration 25 57 223
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
Position : Ref. Std. coverage factor k, providing a level of confidence of approximately 95 %.
) ID No.:
1 4803988-001 -000-
1 2 2 4803988-002
4 D) -~ 3 4803988-003
4 4803988-004
5(ref.) 4803988-005
Front
Cert.No.:  24CH771
Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument
CertNo.: 24CH771 Instrument Serial No. ID No. Cert. No. Due Date
Page..  1of2 1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
Equipment : pH Meter
2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,
Manufacturer : Mettler Toledo | REVIEW BY . N
"""""""""""""""" ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Model : Seven2Go S2
Buffer Solution Manufacturer Lot No. Exp. date
Serial No. : B712869291
APPROVED BY .....ooovoooeirriei pH 4.008 CPA chem 970851 25 Apr 2026
1D No. : RYG_FS0296 pH 6.986 CPA chem 970852 25 Apr 2025
Condition As-Received: Used Iltem pH 9.997 CPA chem 970853 25 Apr 2025
Received Date : 2i 2024 | NEXT CAL DATE 01/07/25
ecelved Date : 8 June 20 . 3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Date : 01 July 2024
Calibration Results
Reference : 2406-0969DSC-1 "
Function : mV Measurement
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch Performing standard curve by Document Process Calibrator at pH (4,7,10)
616/10 Moo 5, T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand Nominal Standard ) Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Ambient Temperature : (25 £ 25) °C Calibration Input
Relative Humidity : (50 £ 15) % oH = = oH (zmV) k
Calibration Procedure : In - house me?hod : ) H Meter 2.00 177.48 177 2.00 0.58 2.00
) fp'dCHj bydd;'_ec‘|me35“'eme"‘tw'"['th voltage SIN.: B712869291 7.00 0.00 0 7.00 0.58 2.00
N an} ard and dired mea.suremen " 10.00 -177.48 -178 10.00 0.58 2.00
certified reference material (CRM) -
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Calibrated by : Warakorn Lerngagtrakul N
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer i ing ing |pH factor
Approved by : (mV) () k
Approved Signatory pH Electrode 4.008 4.01 166 0.0079 2.00
() Unnopphol Harachai SIN.: 2295995 6.986 6.99 -8 0.011 2.00
() Ponpan Paipim 9.997 10.00 -182 0.0095 2.00

(v/) Saithip Meangmai
Issue Date : 03 July 2024

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 %.
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Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :
Ambient Temperature :
Relative Humidity :

AC Line Voltage :

Calibrated by :

Approved by :
() Ponpan Paipim
(V) Suwit Imjai

() Kunchit Promprat

Issue Date :

Cert. No.: 24LM106
Page.: 1 of 2

pH Meter with Sensor
Mettler Toledo
Seven2Go S2
B712869291
RYG_FS0296

ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch)

616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng,
Rayong 21140 Thailand

TPA On Site Calibration Laboratory

28 June 2024
01 July 2024

(26+10)°C
(50+30)%
(220£22)V

Warakorn Lerngagtrakul

Approved Signatory

03 July 2024

Equipment : pH Meter with Sensor
Condition As-Received :  Used Iltem
Reference : 2406-0969DSC-2

Procedure Used :-

Cert. No.: 24LM106
Page.: 2 of 2

Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 2295995
Calibration| Immersion Standard uuc* . Coverage
. Error Uncertainty
Point Depth Temperature Reading — Factor
(C) (mm ) (c) (C) (C) (£°C) k
25.0 100 25.004 25.2 0.196 0.16 2.00
30.0 100 30.002 30.3 0.298 0.16 2.00
40.0 100 40.003 40.3 0.297 0.16 2.00
50.0 100 50.004 50.3 0.296 0.16 2.00

UUC* : Unit Under Calibration

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

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

-o0o-




N1ANUIN

dumiledeaugindunsiieuiasufuifnisiiasnzienvu




“o-

o) wieaqm i Toudun Tewanil 1o °
o) WA Rarfedinghien udeuanil 1boc-a-come
@) VAU ATNG Aolwenadnd yufeuasi 1soc-a-0ong
) unEAFoUl mManaa nafeuanit 1eoe-9-cons
<o) UNATITMS Ay nafeuanil 1bos9-codo
@) s Ns gning nufouavil 1oog-9-ooca
o) WV Tavaniia nudeuauil 1boc-3-codls
o) Weslia wuay nadiounail 2-bos-a-ooen
o) WuAdiAT dunys udeuauil 1bog-1-cocs
®&) WY Winuaven nadoutayil 1bog-

@) winauis Tnarfoian © nadewan veoe

o) Wby 2ddund yafeuiani 1soc-3-ooxe
&) weniing afiau  Vileuaui moc-9-oodsd
) weauiuns asdnalny yadeuad 1-boe-9-coce
o) wevia yyda nuflouwan 1boca-ooto
o) WILSWINIR toun vaouani 1boca-cota
o) Wigeivinnd vy pfeuayi *-boca-cotl
&) WINAIIMUTY A yiefeuasil Hooe-9-oodm
&) wvamtans ynaduysel nafiouaril 1bos-t-oote
@) wwanhun yayde nadpuani 1eos-1-cods
&o) wamnmna g wadivuanil 2-bog-1-cotn
@) Wnanaglsdatl fsadudy yfeuasil 1boc-i-oote
&) windsiond Ungy nudouasi 1bog-1-ooee
&) wBiva vela yafeuand 1ooe-s-oot
vo) welsgwn] assuyle nudzuani Heog-1-cobo
0o) WILBLES WsHnS yufenani 1-bos-1-0oom
ble) WANNNNTIH e " yisfouandl 2-voe-i-conle
om) wiAvdlyn sady yeuati 1oos--oobam
ow) wifaTITIn layey nadsumani 1eoc-9-oobe
&) Meenanssadon Wumy anlouati ooe-1-oobe
) wewiins A5 yufouani -vos-1-0o50
ou) g U naweu yuouani *bog-1-oobs
o) WAy yayastly youan +-bos 1 oo
o) wwauyse ymsuni et Heo-a-cone
wio) s lysugn nadeuanil 1ooca-oono
ei) Wigugeumd i nadiouani Hooc-3-cone
olo) Wwisely ¥naves nusuiand 24vos-1-oonlo
sien) wie St wayd neduuaui 2-woc-s-conm
o) WgdALsA feam yifisuiani 1-voe-v-oone

&) WIUsHIETs..




o) wwusuasy gevdus
o) winyga Juviiiion

o) wieievad nasgoation
&) WBLND VDY
wiad) wmoy T sheuns

=0) wieaasd Unnxsis
o) WenquE aessal
o) Ry s

) wigamyrad Toud
&) wiganngn fudd

<) wednyds Inrdua

o) wedlgyd Aivsuads
oel) WigTady wanum

) wewanss fofing

aw) wiedntlya i

o) wwswing Sugm

«a) WNEIETN VIRl
o) wranifiudngiu Suga
) wraIwIRY Batauyg
&) WAty wsueduns
&) winfish v

ato) wiedndu wiiin

) wisdinstly quidy

) WisuLn fevioad
ce) WPTAENE FuUBN
@oo) wevindmly quani
©oa) NPFUAIST UINLUNT
@olo) Weddnad Taun
@om) WisLunAdy quing
o) WoiigHa AUANE
@od) uetunTan ity
aob) wetlyzy wansrd
@or) ewedds Tamdes
@od) wieitsim M
oo WaMagmd anilng
@60) UNBLNAR HATiNG
oae) WedFuLY nody
@an) WteLuY Viusily
o) WBBRANA Gl

ysifeuand 1ooc-a-oond
veleuaii veox-a-conb
yieleuanil 2-oow-9-com
yeffouanil Hooe-9-ooma
WelEuanil 2-bos-1-cona
wuboumanil 2boc-a-codo
yadiouanii Fwoc-a-oose
wedsumani 1ooc-a-cods
wifaulayil 1-oox-9-oodn
iaueyi 2oog-9-oodd
nedouani 1ooc1-0oad
yudsuanil 1-voe-1-ooa
yvifiouian 2-boe-a-ooda
yvdouani 1boe-i-oode
yiauani 1oo-v-code
nefouard 1-woe-1-ooxo
nudeuani 1-oos-t-cona
ynfisuenil 2-voe-1-cowls
ndeuanil 1-voe-v-0omn
weduani 1woe-v-cone
s 1 oox-1-cond
naduad 1sox--coms
yfauani 1 vos-3-oows
nefeuiani 1voe-v-cond
nadeuani 1eoe-v-oome
nfyuani 1-voe-v-0a00
nufianati 1-pox-a-cnon
nudeuani 1-vos-1-oaol
nufeuanil 1-vog-v-omom
ynfsuanil 1woe-1-onoe
naifeutanil 1-boe-v-caod
nedisuani 1-oos--0a0n
yudouanl 1-oos-t-onos
yifouanil -oog-1-omom
afeuani 1-boe-1-onow
neifouayil 1-oo-3-0000
nesuanil 1soc-v-cona
yediouasil 2-ooe-9-onels

s o
wzmcmla;w Flooc-N-oenn

o) WEBIATY...

o) Weaturdy Tau

eod) WEITE filn

sab) MekAnETy ugnzds
aad) WogoHd Sauy

eas) nuediund lyosrils
Gew) NYIATR ATTTTN
@bo) WEuunnT \enkes
aloa) gy qnsy

alalo) WaEnTgnTl Yayaziiy
alom) uNESUNS wauadey
oloc) wghwsTad Wikaang
Glod) WNANANINA VBN
olob) UNANEGIN FRTAIN
olou) wsanwluws Gng e
olom) WRETINGRITNT AETuIY
olost) wnaanaiad magi
@mo) wanludung #igl
@) waiHuns gelygn
@inlo) UIATIATEAN Urumad
@) UNA1DTE NoIUA
@nE) WNAID5e1 F1Ran
God) UIANYINTA Junsauty
amo) UAdgyed ddund
o) wienRynS Beaina
ooe) Wz g

- ome) WNATWINR AL

@) WNE1351180 Wown
oEe) UNANE15E1 ifh
©alo) WA WIAKREY
oamn) WU Funsqu
o) Weinfnd uid
ec¢) uey iR goda

oab) WLTING UMD
e wodnansiand gyt
oc) WLFHiad wugls
eaw) Wodonsed adyiund
@&o) UMM dduss
@de) UIA1I0TEEIHT Beom
adlo) ot unesln

wedionant 1voca-onae
neflouanil 1oocv-cond
yeifeuar 1ooc-i-cans
nleuani 1eoca-onad
nalouiasil Heog-2-onae
waflouanil 24soc-9-cos
yuidiouasi 1voe-1-oabo
yedlauwanil 1 bos-3-oolka
yuilomani 1woc-a-oollo
yedguiani 1-ooe-9-cokm
nerfouiani 1-boe-1-cabe
puilouani -ooc-a-celd
nfsuani 1-vox-1-onks
ysfouand oox-v-oolon
nalioman 2eoc-v-oslox
yefounnil 1ooe-1-oalw
nlewiasi Heod-v-oeno
nalieonand Heoev-cona
nuliouasi +eox-2-omb
PEIIER PR —
yadeuasi -boe-1-oana
sailouan Hooc-1-oone
waauasdl 1eoe-9-oons
ViAfouatil 1-boc-1-oama
vaifiaunasil 1-vos--cama
yaifiuanil 1-eoe-1-oans
yuflsuani 1eoc-3-onco
yafeueni 1voc-9-oaca
nuifouani 1oox-a-onda
wudeuandl 1oos-3-ongm
yufewani 1boe1-cose
wvdlouani 1-voe--oned
wediounatil 1ooe-9-cocs
yeidouaui 1-ooe--onds
nufeuani 1eoe-1-ooes
g -boe--case
vdsuani 1-woe-s-onto
nedioani 1-voc-9-onta

nzifouiand] 2eoc-1-ontte
20 ;

ado) UNAIGUA...

L&
edm) UNIGUA 1ANAT

o) wsm il vesyas
@&d) WAl unilng
@¢o) UNATIFAAI WIENN
@del) UIATINSTI ARl
add) wieiening funeun
adw) walasuuma fndrssa
a0) WeTNE Usuaigaind
@o6) WHTTIGA InYHgY

alo) wuiaring a335y

oom) wislgnaual devmu
ooa) Weyswind vui

ood) wednndvg iening
aoe) weitvamed lion

oom) LT ey
eoc) Wgdud aSuna

©oe) WILNIDLAY INYSER
awio) WUBYNA Tazuds
wwinswed gy
wiaayes dasiil
anm) uEgA 17 Torfuw
aric) Aol Waud
ond) wasmsiin vevae
o) WA iuian woudina
o) UNEIRTITIAL LOTIMEY
o) WvaSodin wedlnel
@ekx) WINENITIAT FoAse
am@o) Wwing AT

©=o) WIAIITITII NIy

)
o,

nudfomad Heos-a-ondn
wudiouai Hooc-t-cods
nudionanil Hood-t-ondd
vadomant Heod-t-oads
nudeuanit +eog-2-oada
nudouand Heox-1-oede
yuduani 1eog-1-ond
nadouauit Heog-1-osvo
yiiiouail -eoc-3-onba
Meifouwanil 1boc-t-onsls
MATEwasi 1soc-1-oabn
yfesani 1oo-1-onbe
nfeuanil weox-9-onod
neafeuasd 1eoc-9-ono
Vifeuiai 2-uoc-9-onoa
yefouani 3-voc-a-onba
ysleuanit 1ooc-1-onba
yerfouanil 1-ooe-d-oamo
yefouaril 1-oox-1-oara
vafiouan 2-oox-9-conts
yerfiouanit 1-bos-3-cann
vdouari 1eoe-1-onie
yefouani 1-ooc-a-onae
yedouaril 1-oos-3-onms
wgtiiouanil -bog-1-oams
wfouayil 1-boe-3-onma
yfoumai 1bod-t-onna
warfouanil 1-ooea-0ado
vefouaril 1box-1-onsa

3




“o- —m-
héud e Fhnied ot Ui oelieeead
197 | Copper 1) Digestion, Indictively Coupled Plasma Method® a0 Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/ ’
Mass Spectrometric Method Mass Spectrometric Method!?
20 | Cyanide Distillation, Colorimetric Method®! 3 Mercury 1) Digestion, Cold-Vapor Atornic Absorption
21 |24"-00D Liquid-Liquid Extraction, Gas Chromatographic/ Spectrometric Method™
Mass Spectrometric Method!! 2) Digestion, Inductively Coupled Plasma/
22 4,4'—DDD Liquid-Liquid Extraction, Gas Chromatographic/ Mass spectrometric Method™
Mass Spectrometric Method? 42 | Methiocarb High-Performance Liquid Chromatographic Method™
23 2,4‘—DDE Liquid-Liguid Extraction, Gas Chromatographic/ 43 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'! Mass Spectrometric Method!
24 | 4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/ 44 | Methomiyl High-Performance Liquid Chromatographic Method!®
Mass Spectrometric Method™ 45 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
25 2,4°-DDT Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'® Mass Spectrometric Method®
26 |4,4"-DDT Liquid-Liquid Extraction, Gas Chromatographic/ 46 | Oll & Grease 1) Liguid-Liquid, Partition-Gravimetric Method™
Mass Spectrometric Method™ 2) Soxhlet Extraction Method™
27 Dieldrin Liquid-Liquid Extraction, Gas Chroratographic/ a7 Oxamyl High-Performance Liquid Chromatographic Method™!
Mass Spectrometric Method™ a8 Propoxur High-Performance Liquid Chromatographic Method™
28 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/ 49 pH Electrometric Method
Mass Spectrometric Method™ 50 | Phenols 1) Distillation, Chloroform Extraction Method!®
29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/ 2) Distillation, Direct Photometric Method®
Mass Spectrometric Method™ 51 | Selenium 1) Digestion, Inductively Coupled Plasma Method™
30 Endosulfan I Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ Mass Spectrometric Method™
31 | Endsin Liquid-Liquid Extraction, Gas Chromatographic/ 52 | Sulfide lodometric Method®
Mass Spectrometric Method! 53 Temperature Laboratory and Field Methods™
32 | Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic/ 54 | Total Dissolved Solids Dried 2t 180 °C*"
Mass Spectrometric Method™ 55 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method!
33 Formaldehyde Distillation, Colorimetric Method® 56 Total Phosphorous Digestion, Colorimetric Method!¥
34 | Free Chlorine 1) DPD Ferrous Titrimetric Method™ 57 | Total Suspended Solids Dried from 103-105 °*
2) DPD Colorimetric Method™! 58 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
35 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method™! 59 Trivalent Chromiurn 1) Digestion, Inductively Coupled Plasma Method,
36 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/ Colorimetric Method; Calculation®™
Mass Spectrometric Method™ 2) Digestion, Inductively Coupled Plasma/
37 | Hexavalent Chromium Colorimetric Method®™ Mass Spectrometric Method; Colorimetric Methad;
38 | 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method®™ Calculation®
39 Lead 1) Digestion, Inductively Coupled Plasma Method®™ 60 Zinc 1) Digestion, Inductively Coupled Plasma Method®™
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/Mass
- @ . Q)
Mass Spectrometric Method' w Spectrometric Method' .5_ M
40 Manganese... T,
-&- —&-
Yova o )
aiiléifu s 126 sgms hivuit dsuaiy Faaswk
deun Asnafiy AT 18 Bis(2-ethylhexylphthalate Liquid-Liquid Extraction, Gas Chromatographic/
1 | Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method 19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
2 | Acetone Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method™ 20 Bromoform Purge and Trap, Gas Chromatographic/
3 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method™ 21 Butanol Purge and Trap, Gas Chromatographic/
4 | Anthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'!
Mass Spectrometric Method™ 22 Butyl benzy! phthalate Liquid-Liquid Extraction, Gas Chromatographic/
5 Antimony 1) Digestion, Inductively Coupled Plasma Method® Mass Spectrometric Method™
2) Digestion, Inductively Coupled Ptasma/ 23 Cadmium 1) Digestion, inductively Coupled Plasma Method!!
Mass Spectrometric Method!® 2) Digestion, Inductively Coupled Plasma/
6 Arsenic 1) Digestion, Inductively Coupled Plasma Method! Mass Spectrometric Method!
2) Digestion, Inductively Coupled Plasma/ 24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method!
7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/ 25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method®!
8 Barium 1) Digestion, Inductively Coupled Plasma Method® 26 Carban tetrachloride Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ . Mass Spectrometric Method™
Mass Spectrometric Method® 27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
9 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™ )
Mass Spectrometric Method® 28 p-Chlaroaniline Liquid-Liquid Extraction, Gas Chraratographic/
10 | Benzene Purge and Trap, Gas Chromatographic/: Mass Spectrometric Method!
Mass Spectrometric Method™! 29 Chlorobenzene Purge and Trap, Gas Chromatographic/
11 | Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 30 Chlorodibromomethane Purge and Trap, Gas Chromatagraphic/
12 | Benzo{Kfluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ | Mass Spectrometric Method
Mass Spectrometric Method® 31 Chloroform Purge and Trap, Gas Chromatographic/
13 | Banzoic Acid Liquid-Liquid Extraction, Gas Chramatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method! 32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
14 | Benzo{a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method! 33 Chromium 1) Digestion, Inductively Coupled Plasma Method™
15 | Benzolg,h,lperylene Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method! Mass Spectrometric Method!
16 Beryllium 1) Digestion, Inductively Coupled Plasma Method® 34 Chromium (Il 1) Digestion, Inductively Coupled Plasma Method;
2) Digestion, Inductively Coupled Plasma/ Colorimetric Method; Calculation!®
Mass Spectrometric Method™ 2) Digestion, Inductively Coupled Plasma/
17 | Bis(2-chloroethylether Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method; Colorimetric Method;
Mass Spectrometric Method!® ?{Y“\ﬂ Caleulation®™
7 35 | Chromium (V1)

18 Bis(2-ethylhexyl)phthalate...

Colorimetric Method™ e /

36 Chrysene...
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36 Chrysene Liguid-Liquid Extraction, Gas Chromatographic/ 56 1,3-Dichleropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!® Mass Spectrometric Method™
37 Cyanide Distillation, Colorimetric Method!® 57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
38 | 24D Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method® 58 Diethy! Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
39 | DDD Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'™
Mass Spectrometric Method!™ 59 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method™ 60 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
41 jDOT Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®®!
Mass Spectrometric Method® 61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
42 Dibenz{a,hjanthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method® 62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromategraphic/ Mass Spectrometric Method™
Mass Spectrometric Method™® 63 | Di-n-octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method! 64 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
a5 1,3-Dichlorobenzene Purge and Trap, Gas Chromatosraphic/ Mass Spectrometric Method™
Mass Spectrometric Method® 65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method® 66 Ethylbenzene Purge and Trap, Gas Chromatographic/
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!¥
Mass Spectrometric Method 67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
48 1,1-Dichlorcethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method™ 68 Flucrene Liquid-Liquid Extraction, Gas Chromatographic/
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™® 70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
51 cis-1,2-Dichloroethytene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method® 7 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method®! 72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
53 | 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method™ 73 n-Hexane Purge and Trap, Gas Chromatographic/
54 | 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®
. Mass Spectrometric Method™ 74 OL-HCH Liquid-Liguid Extraction, Gas Chromatographic/
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method® w 75 | B-HcH Liquid-Liquid Extraction, Gas Chromatographic/
z Mass Spectrometric Method!®
3]
56 1,3-Dichloropropene... 76 Y-HCH...
- G- e
it iy e | - e
76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/ 94 | N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'® Mass Spectrometric Method™)
77 | Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/ 95 | N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method Mass Spectrometric Method!
78 | Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/ 96 | Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method! - PCB 1016 Mass Spectrometric Method™)
79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ - PCB 1221
Mass Spectrometric Method™ - PCB 1232
80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/ - PCB 1242
Mass Spectromatric Method™! - PCB 1248
81 | Llead 1) Digestion, Inductively Coupled Plasra Method™ - PCB 1254
2) Digestion, Inductively Coupled Plasma/ - PCB 1260
Mass Spectrometric Method® 97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™ Mass Spectrometric Method™®
2) Digestion, Inductively Coupled Plasma/ 98 |pH Electrometric Method™
Mass Spectrometric Method!® 99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
83 Mercury 1) Digestion, Cold Vapor Atomic Absarption Mass Spectrometric Method
Spectrometric Method™! 100 | Phenol 1) Distillation, Chloroform Extraction Method'!
2) Digestion, Inductively Coupled Plasma/ 2) Distillation, Direct Photometric Method™
Mass Spectrometric Method® 3) Liquid-Liquid Extraction, Gas Chromatographic/
84 Methanal Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method® 101 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
85 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™!
Mass Spectrometric Method® 102 | Selenium 1) Digestion, Inductively Coupled Plasma Method™!
86 Methyl bromide Purge and Trap, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ Mass Spectrometric Method™
87 | Methylene chloride Purge and Trap, Gas Chromatographic/ 103 | Sitver 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method™ 2) Digestion, Inductively Coupled Plasma/
88 | 2-Methylphenol Liquid-Liguid Extraction, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method® 104 Styrene Purge and Trap, Gas Chromatographic/
89 | 2-Methylnapthalene LiquidH iquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method™ 105 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
90 Methyl tert-butyl Ether Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 106 | Tetrachloroethylene Purge and Trap, Gas Chromatggraphid
91 | Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method™ 107 | Toluene Purge and Trap, Gas Chromatographic/
92 Nickel 1) Digestion, Inductively Coupled Plasma Method® Mass Spectrometric Method”
2) Digestion, Inductively Coupled Plasma/ 108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!® Mass Spectrometric Method™
93 Nitrobenzene Liquid-Liguid Extraction, Gas Chromategraphic/ 109 | TPHCsCa Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®™ w

Mass Spectrometric Method! 42!

94 N-Nitrosodiphenylamine...

110 TPH (Gog-Crg)...
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110 [ TPH (GosCag) Separatory Funnel Liquid-Liquid Extraction, LI - MIUARY kLt
Gas Chromatographic Method®2 1 |Antimony 1) Isokinetic Sampling, Digestion, Inductively Coupled
15)
111 | TPH CoreCas) Separatory Funnel Liquid-Liquid Extraction, Plasma Method!
Gas Chromatographic Method®®?? 2) Isokinetic Sampling, Digestion, Inductively Coupled
112 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/ _ Plasma/Mass Spectrometric Method®
Mass Spectrometric Method™! 2 Arsenic 1) isokinetic Sampling, Digestion, Inductively Coupled
113 [ 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/ Plasma Method"™
Mass Spectrometric Method® 2) Isokinetic Sampling, Digestion, Inductively Coupled
114 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/ : ' Plasma/Mass Spectrometric Method®™
Mass Spectrometric Method® 3 Beryllium 1) Isokinetic Sampling, Digestion, Inductively Coupled
51
115 | Trichleroethylene Purge and Trap, Gas Chromatographic/ Plasma Method
Mass Spectrometric Method™ 2) Isokinetic Sampling, Digestion, Inductively Coupled
116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ _ Plasmar/Mass Spectrometric Method
Mass Spectrometric Method™ 4 Cadmium 1) Isokinetic Sampling, Digestion, Inductively Coupled
F 51
117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ Plasma Method
Mass Spectrometric Method™ 2) Isokinetic Sampling, Digestion, Inductively Coupled
118 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/ ) Plasma/Mass Spectrometric Me”dem
Mass Spectrometric Method®! 5 Carbon Monoxide 1) Instrumental Analyzer Method'™
119 | vanadium 1) Digestion, Inductively Coupled Plasma Method™ ) 2) Sampling Bag Non-Dispersive Infrared Method®
2) Digastion, Inductively Coupled Plasma/ 6 Chlorine 1) Absorption Sampling, fon Chromatographic Method™
Mass Spectrometric Method® 2)Isckinetic Sampling, lon Chromatographic Method ®
120 | Vinyl acetate Purgé and Trap, Gas Chromatographic/ 7 Chromium 1) Isokinetic Sampling, Digestion, Inductively Coupled
15)
Mass Spectrometric Method” Plasma Method!
121 | Vinyl chloride Purge and Trap, Gas Chromatographic/ 2) Isokinetic Sarmpling, Digestion, Inductively Coupled
Mass Spectrometric Method!® Plasma/Mass Spectrometric Method®
122 | m-xylere Puree and Trap, Gas Chromatographic/ 8 Cobalt 1) isokinetic Sampling, Digestion, Inductively Coupled
. 1
Mass Spectrometric Method™ Plasma Method
123 | o-Xylene Purge and Trap, Gas Chromatographic/ 2) isokinetic Sampling, Digestion, Inductively Coupled
Mass Spectrometric Method™ Plasma/Mass Spectrometric Method®™
124 p-Xylene Purge and Trap, Gas Chromatographic/ 9 Copper 1) Isokinetic Sampling, Digestion, Inductively Coupled
: 5]
Mass Spectrometric Method™ Plasma Method
125 | Xylene (Total) Purge and Trap, Gas Chromatographic/ 2) Isokinetic Sampling, Digestion, \nduFtively Coupled
Mass Spectrometric Method™ Plasma/Mass Spectrometric Method!™
126 | Zinc 1) Digestion, Inductively Coupled Plasma Method® 10 C\I'es?l Adsorption Samplin[gs,J Gas Chromatographic MEthOdm
2) Digestion, Inductively Coupled Plasma/ 1 Dioxins Isokinetic Sampling
Mass Spectrometric Method™ 12 * | Hydrogen Chloride 1) Absorption Sampling, lon Chromatographic Method®
3 W,/ 2) Isokinetic Sampling, lon Chromatographic Method®
13 | Hydrogen Fluoride 1) Absorption Sampling, lon Chromatographic Method®
2) Isokinetic Sampling, lon Chromatographic Method!®
14 | Hydrogen Sulfide Absorption Sampling, lodometric Method™! J
EL Y
15 Lead...
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15 Lead 1) Isokinetic Sampling, Digestion, Inductively Coupled 27 Vanadium 1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method'® Plasma Method™ .
2) Isokinetic Sampling, Digestion, Inductively Coupled 2) Isokinetic Sampting, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!® ' Plasma/Mass Spectrometric Method™
16 | Manganese 1) isokinetic Sampling, Digestion, Inductivety Coupled 28 | Xylene Adsorption Sampling, Gas Chromatographic Method!®!
Plasma Method®
2) Isokinetic Sampling, Digestion, Inductively Coupled s .y
Plasma/Mass Spectrometric Method™! &y
17 Mercury 1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic it ArTaRY Fansed
Absorption Spectrometric Method™ - - ——
2) Isokinetic Sampling, Digestion, Cold-Vapor Atomic 1 Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Fluorescence Spectro;netvic Me’thodm Extraction, Gas Chromatographic/Mass Spectrometric
(1.9,26)
18 Nickel 1) Isokinetic Sampling, Digestion, Inductively Coupled Method .
Plasma Method®® 2) Soxhlet Extraction, Gas Chromatographic/
o {10,261
2) Isokinetic Sampling, Digestion, Inductively Coupled Mass Spectrometric Method .
Plasma/Mass Spectrometric Method® 3) Autorated Soxhlet Extraction, Gas Chromatographic/
i ff11.26)
19 | Opacity Ringelmann's Method? ) Vass Sernc Me}thod. Inductivel ed
20 | Oxides of Nitrogen 1) Absorpticn Sampling, Phenoldisulfonic Acid Method®™ 2 Antimony ;L WastemetExt':(a)n;?ﬁr:;]Dlgestwon, Inductively Couple
2) Absorption Sampling, Alkaline Permanganate/ sma . o .
Colorimetric Method!™ 2) Waste Extraction, Digestion, Inductively Coupled
3) Instrumental Analyzer Method™ PlasmalMass Spectrometric Method!":"
ieesti i 161
21 Selenium 1) Isokinetic Sampling, Digestion, Inductively Coupled 3) Digestion, Inductively Coupled Plasma Method
Plasma Method® 4) Digestion, Inductively Coupled Plasma/
- (717
2) Isokinetic Sampling, Digestion, Inductively Coupled 3 Arsen t;/l)a;ls ftpe(;(rtmr;tnc ';;‘.eth:d Inductively Coupled
. 5 rsenic ‘aste Extraction, Digestion, inductively Couple
. Plasma/M_ass Spectrometric Method Plasma Method!618
22 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric . L .
Method® 2) Waste Extraction, Digestion, Inductively Coupled
2 Instrumental Analyzer Method®® Plasma/Mass Spectrometric Method™1™
e N (.16
23 Sulfuric Acid Isckinetic Sampling, Barium-Thorin Titrimetric 3 D!gestfon, Inductv.ve\y Coupled Plasma Method
Method™ 4) Digestion, Inductively Coupled Plasma/
i (717,
24 Tellurium 1) isokinetic Sampling, Digesticn, Inductively Coupled Mass Spectrome'tnc M_Eth?d )
Plasma Method®! [ Barium 1) Waste Extraction, Digestion, Inductively Coupled
(15161
2) Isokinetic Sampling, Digestion, Inductively Coupled Plasma Method_ - -
Plasma/Mass Spectrometric Method™® 2) Waste Extraction, Digestion, Inductively Coupled
- i (16,17
25 Tin 1) Isokinetic Sampling, Digastion, Inductively Coupled _:;a;'ma/:‘asj S;ecctt.ronlnectnc A?e;h;d Method8
Plasma Method's‘ igestion, InGuctively Coupl & @sma Metho
2) Isokinetic Sampling, Digestion, Inductivety Coupled 4) Digestion, IndULttlvely Cou[;:&?]d Plasma/
Plasma/Mass Spectrometric Method!® Mass Spectrometric Method™ 2 (YNA)
26 Total Suspended Particulate 1) Isokinetic Sarnpling, Gravimetric Method®™
2) Paired Train, Isokinetic Sampling, Gravimetric Metrodw
Sorral )
5 Beryllium...
27 Vanadium...
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5 Beryllium 1) Waste Extraction, Digestion, Inductively Coupled 10 Chromiurn (V1) 1) Waste Extraction, Colorimetric Method5!
Plasma Method518! 2) Alkaline Digestion, Colorimetric Method®!!
2) Waste Extraction, Digestion, Inductively Coupled 11 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method 517 Plasma Method*$4
3) Digestion, Inductively Coupled Plasma Method 18! 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method™ 41
Mass Spectrometric Method™"! 3) Digestion, Inductively Coupled Plasma Method™1%
6 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled 4) Digestion, Inductively Coupled Plasma/
Plasma Method 418 Mass Spectrometric Method™™
2) Waste Extraction, Digestion, Inductively Coupled 12 Copper 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!! Plasma Method"4¢!
3) Digestion, Inductively Coupled Plasma Method™8 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method™ 1"
Mass Spectrometric Method™7! 3) Digestion, Inductively Coupled Plasma Method™*¢
7 Chlordane 1) Waste Extraction, Separatory Funnel Liquid-Liquid 1) Digestion, Inductively Coupled Plasma/
Extraction, Gas Chromatographic/Mass Spectrometric Mass Spectrometric Method™!?)
Method*28 13 2,4-0 1) Waste Extraction, Separatory Funnel Liquid-Liguid
2) Soxhlet Extraction, Gas Chromatographic/ Extraction, Gas Chromatographic/Mass Spectrometric
Mass Spectrometric Method!'%%! Method %]
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®%9 Mass Spectrometric Method !
8 Chromium 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Soxhlet Extraction, Gas Chromatographic/
Plasma Method!41€) Mass Spectrometiic Method®29
2) Waste Extraction, Digestion, Inductively Coupled 14 DDD 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Plasma/Mass Spectrometric Method!%+) Extraction, Gas Chromatographic/Mass Spectrometric
3) Digestion, Inductively Coupled Plasma Method™¥ Method™®#!
4) Digestion, Inductively Coupled Plasma/ 2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method”) Mass Spectrometric Method(%
9 Chrormium (IIl} 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Soxhlet Extraction, Gas Chromatographic/
Plasma Method; Waste Extraction, Colorimetric Mass Spectrometric Method?%)
Method; Calcutation Method!" 41" 15 | DDE 1) Waste Extraction, Separatory Funnel Liquid-Liguid
2) Waste Extraction, Digestion, Inductively Coupled Extraction, Gas Chromatographic/Mass Spectrometric
Plasma/Mass Spectrometric Method; Waste Extraction, Method®#24!
Colorimetric Method; Calculation Method™ 61719 2) Soxhlet Extraction, Gas Chromatographic/
3) Digestion, Inductively Coupled Plasma Method; Mass Spectrometic Method!%2!
Alkaline Digestion, Colorimetric Method; Calculation 3) Autornated Soxhlet Extraction, Gas Chromatographic/
Method#16191 Mass Spectrometric Method!!1#8)
4) Digestion, Inductively Coupled Plasma/ 16 0ot 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Mass Spectrometric Method; Alkaline Digestion, Extraction, Gas Chromatographic/Mass Spectrometric
Colorimetric Method; Calculation Method”% Method(#29
b
10 Chromium (V... 2) Soxhlet...
-@o - -on -
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2) Soxhlet Extraction, Gas Chromatographic/ 22 | Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atornic
Mass Spectrometric Method192) Absorption Spectrometric Method!#62%
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Waste Extraction, Digestion, C°Ld'\[/f£‘0’]’ Atomic
Mass Spectrometric Metho e ;;u;rescgncecsf:arometrwc N!ethod e ’
17 | Dieldrin 1) Waste Extraction, Separator){ Funnel Liquid-Liquid 5 pe;g:os‘:er:’ricide.t\:;%?;"f tomic Absorption
Extraction, Gas Chromatographic/Mass Spectrometric 4} Digestion, Cold-Vapor Atomic Fluorescence
Method921 Spectrometric Method®®
2) Soxhlet Extraction, Gas Chromatographic/ 5) Thermal Decormposition Amalgamation and
Mass Spectrometric Method! 2! Atomic Absorption Spectrometric Method®?!
3) Automated Soxhlet Extraction, Gas Chromatographic/ 23 Methoxychlor 1) Waste Extraction, Separatory Funnel LiquicHLiquid Extraction,
Mass Spectrometric Method!2 Gas Chromatographic/Mass Spectrometric Method*9241
18 Endrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid 2) Soxhlet Extraction, Gas Chromatographic /
Extraction, Gas Chromatographic/Mass Spectrometric Mass Spectrometric Mathod**4
Method924 3) Automated Soxhlet Extraction, Gas Chromatographic
2) Soxhlet Extraction, Gas Chromatographic/ 2 Mi /hass Spectroltnelric Method'# N .
Mass Spectrometric Methog 9% rex 1) Weste Bxtraction, Sepaatory Funnel qu‘d—quuld Extraction,
Gas Chromatographic/Mass Spectrometric Methoc#2!
3) Automated Soxhlet Extraction, Gas Chrornatagraphic/ 2) Soxhlet Extraction, Gas Chrornatographic /
Mass Spectrometric Method™4 Meass Spectrometric Method?92
19 Heptachlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Gas Chromatographic/Mass Spectrometric /Mass Spectrometric Method!*29
Method!229 25 Moalybdenum 1) Waste Extraction, Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chromatographic/ Plasma Method™#2¢!
Mass Spectrometric Method 2] 2) Waste Extraction, Digestion, Inductively Coupted
3) Automated Soxhlet Extraction, Gas Chromatographic/ PlasmWass Spea.rometﬂc Methog!31 -
Mass Spectrometric Metho izl 3) D!gestton, Induc\l}lely Coupled Plasma Method'"
20 Lead 1) Waste Extraction, Digestion, Inductively Coupled :; Digestion, Induc_tlvely Ccu[elled Plasma/
16261 lass Spectrometric Method!
Plasma Method" 26 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
2) Waste Extraction, Digestion, Inductively Coupled Plasma Methog!t516)
Plasma/Mass Spectrometric Method™ ¢ 2) Waste Extraction, Digestion, Inductively Coupled
3) Digestion, Inductively Coupled Plasma Method™4 Plasma/Mass Spectrometric Method!417
4) Digestion, Inductively Coupled Plasma/ 3) Digestion, Inductively Coupled Plasma Method ™8
Mass Spectrometric Method17! 4) Digestion, Inductively Coupled Plasma/
21 Lindane 1) Waste Extraction, Separatory Funnel Liquid-Liquid Mass Spectrometric Method™!”)
Extraction, Gas Chromatographic/Mass Spectrometric 27 | Polychlorinated biphenyls 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Method928 (PCBs) Extraction, Gas Chromatographic/Mass Spectrometric
2) Soxhlet Extraction, Gas Chromatographic/ - Aroclor 101 Method! %21
s Spectiometic l’.liethod“"‘if" - Aroclor 1221 2) Soxhlet Extraction, Gas Chromatographic
- Aroclor 1232 Method!02!
3) Automated Soxhlet Extraction, Gas Chromatographic/ - Aroclor 1242 3) Automated Soxhlet Extraction, Gas Chromatographic
Meass Spectrometric Method™'*% m\bj - Aroclor 1248 Method1129
B - Aroclor 1254
- Aroclor 1260 ?(v‘f‘?l

22 Mercury...

- 2-Chlorobiphenyl...
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- 2-Chlorobiphenyl | 3t siver 1) Waste Extraction, Digestion, Inductively Coupled
- 2,3-Dichlorobiphenyl Plasma Method!+41
- 2,2"5-Trichlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled
- 2,4'5-Trichlorobiphenyl Plasma/Mass Spectrometric Method617!
- 2,235 Tetrachlorobiphenyl 3) Digestion, Inductively Coupled Plasma Method?4!
- 2,2',5,5 Tetrachlorobiphenyl 4) Digestion, Inductively Coupled Plasma/
- 2,3'44 Tetrachlorobiphenyl Mass Spectrometric Method"”!
-2,2/3,4,5Pentachlorobiphenyl 32 | Thallium 1) Waste Extraction, Digestion, inductively Coupled
- 2,2/4,5,5-Pentachlorobiphenyl Plasma Method! 16
-2338,6P entadwlorobif;henyt 2) Waste Extraction, Digestion, Inductively Couplad
-2,2,54,8,5-Hexachlorobipheryl Plasma/Mass Spectrometric Method!617
- 2.2,34,5,5-Rexachlorobiphenyl 3) Digestion, Inductively Coupled Plasma Method!!6!
S22355 '6'. 4) Digestion, Inductively Coupled Plasma/
Hexa’chu':roh‘lphenyk Mass Spectrometric Method™"
-2,24455- 33 Toxaphene 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Hexachlorobiphenyl E N . .
xchlorob xtraction, Gas Chromatographic/Mass Spectrometric
-223344 5 Method 19281
Heptachlorobiphenyl
;F; ’3;4 erc}) 5|Ip enyl 2) Soxhlet Extraction, Gas Chromatographic/
o2 Mass Spectrometric Method!!*!
Heptachtorobiphenyl
22aaaEg 3) Automated Soxhlet Extraction, Gas Chromatographic/
16 12 2 S pEthﬂ e :1126]
Heptachtorobiphenyl Mass 5 metric Method
2245 5 6 34 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
He’;)t’ac’hl’o’roléuiphenyl Plasma Method!4'4
023344556 2) Waste Extraction, Digestion, Inductively Caupled
Nonachlorobiphenyt Plasma/Mass Spectrometric Method!61)
28 | Pentachlorophencl 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Digestion, Inductively Coupled Plasma Method!™*d
Extraction, Gas Chromatographic/Mass Spectrometric 4) Digestion, Inductively Co“[plfjd Plasma/
Methogt:#21 Mass Spectrometric Method!™!
2) Soxhlet Extraction, Gas Chromatographic/ 35 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
(1.6,16]
Mass Spectrometric Method 24! Plasma Method"¢
3) Autornated Saxhlet Extraction, Gas Chromatographic/ 2) Waste Extraction, Digestion, Inductively Coupled
Mass Spectrometric Method®12 Plasma/Mass Spectrometric Methodlh1)
29 |pH Electrometric Method @2 3) Digestion, Inductively Coupled Plasma Method!™¢!
30 | Selenium 1) Waste Extraction, Digestion, Inductively Coupled 4 Digestion, Inductively Coupled Plasma/
Plasma Method616! Mass Spectrornetric Method!™+!
2) Waste Extraction, Digestion, Inductively Coupled §/ﬂ»{
Plasma/Mass Spectrometric Method!™41"
3) Digestion, Inductively Coupled Plasma Method!!!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!? M]
..
31 Silver...
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ama 11 Benzo(b)fluoranthene 1) Soxhlet Extraction, Gas Chromatographic/
ﬁwﬁl'uﬁ Acena mh:::u - 1) Soxhlet Extracti Gmc:’wt ric/ Mass Spectrometric ethod'
X! raction, m
P s ? 625 d“ri’ é]a ogrep) 2) Autorated Soxhlet Extraction, Gas Chromatographic/
Meass Spectrometric Methos ) ) Mass Spectrometric Method® %)
2) Automated Soxhlet Extraction, Gas Chromatographic/ 12 Benzo(kifluoranthene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*?%) Mass Spectrometric Method!0%
2 | Acetone 1)Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"**) Mass Spectrometric Method! 12!
2) Equilibriurn Headspace, Gas Chromatographic/ 13 Benzoic acid 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**! Mass Spectrometric Method 29
3 Aldrin 1) Soxhlet Extraction, Gas Chromatagraphic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Specirometric Method!!28 Mass Spectrometric Method®%)
2) Automated Soxhlet Extraction, Gas Chromatographic/ 14 Benzofa)pyrene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! ! Mass Spectrometric Method25
4 Anthracene 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated SOXh@ Extractiz?lrl\,zgas Chromatographic/
Mass ometric Method1%41 Mass Spectrometric Method'"
15 Benzorg,h,iperylene 1) Soxhlet Extraction, Gas Chromatographic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ ) 11026)
X 1126 Mass Spectrometric Method*
Mass Spectrometric Method 2) Autornated Soxhlet Extraction, Gas Chromatographic/
5 Antimony 1) Digestion, Inductively Coupled Plasma Method1¢! Mass Spectrometric Method™%
2) Digestion, Inductively Coup\gd Plasma/ 16 Beryllium 1) Digestion, inductively Coupled Plasma Method!™4!
Mass Spectrometric Method ™! 2) Digestion, Inductively Coupled Plasma/
6 Arseiic 1) Digestion, Inductively Coupled Plasma Method!™¢! Mass Spectrometric Method™")
2) Digestion, Inductively Coupled Ptasma/ 17 Bis(2-chloroethylether 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!? Mass Spectrometric Method*#
7 Atrazine 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automeated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 0 Meass Spectrometric Method"*?
2) Automated Soxhlet Extraction, Gas Chromatographic/ 18 Bis(2-ethylhexyl)phthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!125 Mass Spectrometric Method'%%!
8 Barlum 1) Digestion, Inductively Coupled Plasma Method !¢ 2) Atomated Soxhlet Ext(act\o‘r:,ZSas Chromatographic/
e . Mass Spectrometric Method™'#9
2) Digestion, Inductively Coupled Plasma/ . X
. 19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”! 525
" ) . Mass Spectrometric Method!>#)
9 Benzlalanthracene D et fm’ Gas Ch[:;ryatographrc/ 0 Bromoform Purge and Trap, Gas Chroratographic/
Mass Spectrometric Method™™ Mass Spectrometric Method!2”
2) Automated Soxhlet Extraction, Gas Chromatographic/ 21 Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™*#! Mass Spectrometric Method!32%
10 Benzene Purge and Trap, Gas Chromatographic/ 22 Butyl Benzyl Phthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®# 3{\")/ Mass Spectrometric Method 0%
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methogl!¢! .
Srred

23 Cadmium...
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23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™4! 36 | Chrysene 1) Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method"*?#!
Meass Spectrometric Method™!™ 2) Automated Soxhlet Extraction, Gas Chromatographic/
24 | Carbazole 1) Sovhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method!!1%8
Mass Spectrometiic Method?0%) 37 | Cyanide Extraction, Distillation, Colorimetric Methog™"2%!
2) Automated Soxhlet Extraction, Gas Chromiatographic/ 38 24D 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2 Meass Spectrometric Method"*!
25 | Carbon Disulfide Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad!*# Mass Spectrometric Method(*?9
26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/ 39 100D 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*%* Mass Spectrometric Method! %4
27 Chlordane 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometic Method®0%] Mass Spectrometric Method**?
2) Automated Soxhlet Extraction, Gas Chromatographic/ 40 | DDE 1) Soxhlet Bxtraction, Gas Chromatographic/
Mass Spectrometric Method!+49 Mass Spectrometric Method"*#1
28 | p-Chloroaniline 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®02 Mass Spectrometric Method!™"?"
2) Automated Soxhlet Extraction, Gas Chromatographic/ 41 DoT 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®%9 Mass Spectrometric Mﬁh"dnvm]
29 | Chlorobenzene Purge and Trap, Gas Chromatographic/ 2) Avtornated Sexhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method5?) Mass Spectrometric Method™!%!
30 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/ 4z Dibenz(a,hanthracene 1) Soxhlet EXt'aCﬁf’"' Gas Ch{:ﬂozr;\atographir/
Mass Spectrometric Metho!!3?%) Mass Spectrometric Method' )
31 | Chloroform Purge and Trap, Gas Chromatographic/ 2 Autornated Scxhlet Extraduc(zr:,;as Chromatogrephic/
Mass Spectrometric Method!155 Mass Spectrometric Method™
32 2-Chlorophenol 1) Soxhlet Extraction, Gas Chromatographic/ 43 Di-n-Butyl Phthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?028 Mass Spectrometric Method 2!
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %9 Mass Spectrometric Method®!?)
33 | Chromium 1) Digestion, Inductively Coupled Plasma Method!™1¢! 44 | L2Dichlorobenzene Purge and Trap, Gas Chroma[fsozgir]aphic/
2) Digestion, Inductively Coupled Plasma/ . Mass Spectrometric Method™ i
N 717, 45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method " Mass Spectrometric Method!5%)
34 Chromium (i1 1) Digestion, Inductively Coupled Plasma Method; N ped N © .
. - . . . 46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Alkaline Digestion, Colorimetric Method; Calculation N (15,25)
Methodl816391 Mass Spectrometric Method™>
2) Digestion, Inductively Coupled Plasma/ a7 3,3-Dichlorobenzidine 1) Soxhlet Extraction, Gas Chromatographic/
3 IV %
Maslsg:S ettromel:ric‘ Meyth ;pALkal‘ne D‘a ti Mass Spectrometic Method "
g ods e wge{js%n‘,g. 2) Automated Soxhlet Extraction, Gas Chromatographic/
Colorimetric Method; Calculation Method™#17: Mass Spectrometric Method 1! %!
i i i i i 8,29
35 Chromium (V1) Alkaline Digestion, Colarimetric Method ?(ff; " L 1-Dichloroethane Purge and Trap, Gas Chiomatographic/
Mass Spectrometric Method!#%!
36 Chrysene... 49 1,2-Dichloroethane. ..
Sbe - -l -
it msaiy Wupvnt it maafiy Wherwd
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/ 63 Di-n-Octyl Phthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%% Mass Spectrometric Method!!024
50 1,1-Dichlorcethylene Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometiic Method!5?) Mass Spectrometric Method!1%
51 cis-1,2-Dichloroethylene Purge and Trap, G?s Chroma[:;:zgsr’aph\c/ 64 Endosulfan 1) Soxhlet Extraction, Gas Chromatographic/
52 | trane-1.2-Dichloroeth F;llass Spe ;t;omeg: hé:thOd touranhi Mass Spectrometric Method 0%
fans-L2Dichiametny erje M":f:::em?g'en,: Me;:‘;ﬂj:gap i/ 2) Autornated Soxhlet Extraction, Gas Chromatographic/
! ’ i 2126
53 2,4-Dichlorophenol 1) Soxhlet Extraction, Gas Chrormatographic/ X Mass Spectromefrnc Method .
Mass Spectrometric Method!02! 65 Endrin 1) Soxhlet Extraction, Gas Chromatographic/
i 1026)
2) Automated Soxhlet Extraction, Gas Chromatographic/ Meass Spectrometric Method
Mass Spectrometric Method!t21 2) Automated Soxhlet Extraction, Gas Chromatographic/
54 | 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/ Meass Spectrometric Method!'#¢!
Mass Spectrometric Method!15?%) 66 Ethylbenzene Purge and Trap, Gas Chromatographic/
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!5?%!
Meass Spectrometric Method*#% 67 | Fluoranthene 1) Soxhlet Extraction, Gas Chromatographic/
56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Methog!'%9
Mass Spectrometric Method">*? 2) Automated Soxhlet Extraction, Gas Chromatographic/
57 Dieldrin 1) Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method 2%
Mass Spectrometric Method!* 68 | Fluorene 1) Soxhlet Extraction, Gas Chromatographic/
2) Automated Soxhlet Extradk[)‘rlv,zgas Chroratographic/ Mass Spectrometric Method!92%.
Mass Spectromefnc Method" ) 2) Autornated Soxhlet Exiraction, Gas Chromatographic/
58 Diethyl Phthalate 1) Soxhlet Fxtvamfm, Ga; C?xuczr;\atographxc/ Mass Spectrometric Methodi12!
Mass ometric Method i . &9 Heptachlor 1) Soxhlet Extraction, Gas Chromatographic/
2) Automated Soxhtet Extraction, Gas Chromatographic/ 3 (1026
Mass Spectrometric Method®!?9 Meass Spectrometric Method ™
59 | 28 Dimethylphenol 1) Soxhlet Extraction, Gas Chiomatographic/ 2) Automated Soxhlet Edraction, Gas Chromatographic/
Mass Spectrometric Method0%! Mass Spectrometric Method12¢
2) Autornated Soxhlet Extraction, Gas Chromatographic/ 70 | Heptachlor epoxide 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%) Mass Spectrometric Method**
60 2,8-Dinitrophenol 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Exdiraction, Gas Chromatographic/
Mass Spectrometric Method®*! Mass Spectrometric Method"?!
2) Automated Soxhlet Extraction, Gas Chromatographic/ 7 Hexachlorobenzene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™ 2% #Mass Spectrometric Method!0%
61 2,4-Dinitrotoluene 1) Sowhlet Extraction, Gas Chromatographic/ 2) Automated Soxhtet Extraction, Gas Chromatographic/
Mass Spectrometric Method* Mass Spectrometric Method!!!2¢!
2) Automated Soxhlet Exraction, Gas Chiomatographic/ 72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Mathod'2 Mass Spectrometiic Method!52
62 2,6-Dinitrotoluene 1) Soxhlet Exhamf)n, Gas Chir&rgatographlc/ 73 n-Hexane 1) Purge and Trap, Gas Chromatographic/
Mass Spectrornetric Method ) Mass Spectrometric Method 525
2) Autornated Soxt M Extracn?lrl\,zgas Chromatographi 2) Equilibrium Headspace, Gas Chromatographic/)
Mass Spectrometric Method™" ? Mass Spectrometric Metho e 3 /Y‘}{

63 Di-n-Octyl Phthalate..,

73 n-Hexane...
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74 O-HCH 1) Soxhlet Extraction, Gas Chromatographic/ 84 Methanol 1) Purge and Trap, Gas Chromatographic/
- Mass Spectrometric Method!"%9 . Mass Spectrometric Method!5%%]
2) Autornated Soxhiet Extraction, Gas Chromatographic/ 2) Equilibriurn Headspace, Gas Chromatographic/
Mass Spectrometric Method?!%% Mass Spectrometric Method*#”
75 -HCH 1) Soxhlet Extraction, Gas Chromatographic/ 85 Methoxychlor 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 121 Mass Spectrometric Method!%)
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Autornated Scxhlet Bxtraction, Gas Chromatographic/
Mass Spectrometric Method!*%9) Mass Spectrometric Method!!2%
76 f-HCH 1) Soshlet Extraction, Gas Chromatographic/ 86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad1% Mass Spectrometric Method!*5#%)
2) Automated Soxhlet Extraction, Gas Chromatographic/ 87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!2#) Mass Spectrometric Method!*5?"
7 Hexachlorocyclopentadiene 1) Soxhlet Extraction, Gas Chromatographic/ 88 2-methylphenct 1) Soxhlet Extraction, Gas Chromatographic/
Meass Spectrometric Method %% Mass Spectrometric Method"***
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 124! Mass Spectrometric Method11
78 Hexachloroethane 1) Soxhlet Extraction, Gas Chromatographic/ 89 2-Methylnaphthalene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!924 Mass Spectrometric Metho!*!
2) Autornated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !4 Mass Spectrometric Method!*2¢
79 | Indeno(1,2,3cd)pyrene 1) Soxhlet Extraction, Gas Chromatographic/ 90 | Methyl tert-Butyl Ether Purge and Trap, Gas Chromag;:;gsraphic/
Mass S e Method®® Mass Spectrometric Method!*%!
2) Aut Soxhlet Extraction, Gas Chromatographic/ 91 Naphthalene 1) Soxhlet Exhadm Gas Churoozrﬁr;atographlc/
Mass Spectrometric Method'2! Mass Spectrometric Method ) ‘
80 Isophorone 1) Soxhlet Extraction, Gas Chromatographic/ 2 Automated Soxhlet Emactlc[:lri\,zgas Chromatographic/
Mass Spectiometric Method®02! ) MaS-s Sp?ctmmetnc' Method™* e
2) Autormated Soxhlet Exraction, Gas Chromatographic/ 92 Nickel n ngest-lon, Indudeely Coupled Plasma Method'"
Mass Spectrometric Method!!1?! 3;:?:2:(2’;21?;?;1:5;%? Plasma/
8 Lead H D!gestron, Induct}!vety Coupled Plasma Method™'® 93 Nitrabenzene 1) Soxhlet Extraction, Gas Chromatographic/
2) Cigestion, Inductively Coupled Plasma/ y 110261
Mass Spectrometric Method!™'™ Mass Spectrometric Method
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™¢l 2 Automated Soxblet Extaction, Gas Chomatographic/
G - Mass Spectrometric Method!*%
2) Digestion, Induc'nvely Couﬁp‘lsld Plasma/ 94 N-Nitrosodiphenylamine 1) Soxhlet Extraction, Gas Chromatographic/
Masf Sp?ctrometnc Method™ Mass Spectrometric Method 024
s Mercury 1) Digestion, Cold~Vapo;JAtomic Absorption 2) Automated Soxhlet Extraction, Gas Chromatographic/
Spectrometric Method ™) Mass Spectrometric Method!%9
2 Thn?mal Dec?mposition, Amalgamation, and 95 | N-Nitrosodi-n-propylamine 1) Soxhlet Extraction, Gas Chromatographic/
Atomic Absorption Spectrophotometry?®! Mass Spectrometric Method 02
3) Digestion, Cold-Vapo'r Atomic Fluorescence 2) Automated Soxhlet Extraction, Gas Chromatographic/
Spectrometric Method™! Mass Spectrometric Methodlt? W’
84 Methanol... 96 Polychlorinated biphenyls (PCBs)
-log - -loat -
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96 | Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chromatographic/ 99 | Phenol 1) Soxhlet Extraction, Gas Chromatographic/
(PCBs) Mass Spectrometiic Method!'%%) Mass Spectrometric Method %24
- Aroclor 1016 2) Autornated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Bxtraction, Gas Chrornatographic/
- Aroclor 1221 Mass Spectrometric Method!!#! Mass Spectrometric Method**?
- Aroclor 1232 100 | Pyrene 1) Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1242 Mass Spectrometric Method“lm‘
- Aroclor 1248 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*'*9
- roclor 1254 101 | selenium 1) Digestion, Inductively Coupled Plasma Method
- Aroclor 1260 gestion, Inductively Coupled Plasma Methor
- 2:Chlorobiphenyl 2) Digestion, Inductively Coupled Plasma/
. . Mass Spectrometric Method")
- 2.2.3,5-Tetrachlorobiphenyl 102 | Silver 1) Digestion, Inductively Coupled Plasma Method!™
- 25,5 Tetrachlorobiphenyl 2) Digestion, Inductively Coupled Plasma/
- 2,3'4,4Tetrachlorobiphenyl Mass Spectrometric Method1?
-2,2,3,4,5Pentachlorobiphenyl 103 Styrene Purge and Trap, Gas Chromatographic/
-2,2'4,5,5-Pentachlorobiphenyl Mass Spectrometric Method5%
- 2,33 4 6-Pentachlorobiphenyl 104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
- 22,344’ 5-Hexachlorobiphenyl Mass Spectrometric Method!*%
-2.2,34,5,5"Hexachlorobiphenyl 105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
-2,23556- Mass Spectrometric Method!5%%
Hexachlorobiphenyl 106 | Toluene Purge and Trap, Gas Chromatographic/
-2,2,4,4'55- Mass Spectrometric Method!5%
Hexachlorobiphenyl 107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic/
-22,33,885 Mass Spectrometric Methad02?
Heptachlorobiphenyl 2) Automated Soxhlet Extraction, Gas Chromatographic/
S 2.230,0'55- Mass Spectrometric Method!#!
Heptachlorobiphenyl 108 | TPH (Cs-Co) Purge and Trap, Gas Chromatographic/
2,234,456 Mass Spectrometric Method(52%]
Heptachlorobiphenyl 109 | TPH (Coa- Cue) 1) Automate Butraction, Gas Chromatographic Method™?
2234556 2) Solvent Extraction, Gas Chromatographic Method %2
Heptachlorobiphenyl 3) Ultrasonic Extraction, Gas Chromatographic Method[’lj’
22374455 6 110 | TPH (Corg - Cas) 1) Automate Bxtraction, Gas Chromatographic Method!#
N 2) Solvent Extraction, Gas Chromatographic Method!222
Nonachlorobiphenyt : %) Ultrsonic Extraction, Gas Chromatographic Method 1
97 Pentachlarophenol 1) Soxhlet Extraction, Gas Chromatographic/ N " sep
N (1026) 111 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method Mass Spectrometric Method!5%
2) Autornated Saxhlet Extractpn, Gas Chromatographic/ 112 1,1,1-Trichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometic Method " * Mass Spectrometric Method5%%
98 Phenanthrene 1) Soxhlet Extraction, Gas Ch.romatographic/ 113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! %! Mass Spectrometric Method 52
2) Automated Soxhlet Extraction, Gas Chromatographic/ 114 | Trichloroethylene Purge and Trap, Gas Chromatagraphic/
Mass Spectrometric Method!' w Mass Spectrometric Method 5% %{Ym

99 Phenol...

v

115 2,4,5-Trichlorophenol...
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115 2,4,5-Trichlorophenol 1) Soxhiet Extraction, Gas Chromatographic/
Mass Spectrametric Method!023
2) Automated Soxhlet Extraction, Gas.Chromatographic/
Mass Spectrometric Method(2%
116 2,4,6-Trichlorophenol 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%!
2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2

17 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!5%!
118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method!™¢!

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™"

119 Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'5%!

120 | vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method3%%)

121 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®*!

122 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*5%%

123 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!5%*

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%%)

125 | Zinc 1) Digestion, Inductively Coupled Plasma Method!™

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™!"! 3 /YT@)
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1 | Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method'™
2) Instrumental Analyzer Method®
2 | Hydrogen Sutfide Absorption Sampling, lodometric Method!®!
3 | Opacity Ringelmann's Method®%
4 Oxide of Nitrogen 1) Absorption Sampling, Phenaldisulfonic Acid
Method™
2) Instrumental Analyzer Method!!%
5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Acid Method®®!
2) Instrumental Analyzer Method™!
6 | Sulfuric Acid Isokinetic Sampling, Barium - Titrimetric Method™
7 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water
and Wastewater. 24" ed. Washington, DC : APHA, 2023

3. ASENTIAEMNTTA. USEMANSENTIQRAMNTTL, 1A, 2549, 301 fuumiUiunn
wituiideuuluemaitssunssenintdewsmilethlsdiniliunaududomas. swien
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5. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2017.

6. United States Environmental Protection Agency. Standards of Performance

for New Stationary Sources. 40 CFR 60. Appendix A, 2019.

7.United States...

3.

7. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2020,

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

9. United States Environmental Protection Agency. Determination of Carbon
Monoxide Emission from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR
60. Appendix A Method 10, 2017.

10. United States Environmental Protection Agency. Determination of Oxide
of Nitrogen Emission from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR
60. Appendix A Method 7E, 2023.

11. United States Environmental Protection Agency. Determination of Sulfur

dioxide Emission from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.

Appendix A Method 6C, 2017. Q&
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