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right solutions. right solutions.
4 o I tight partner. 4 o P fight partner.
swnsiasasiieldlumsiaszi / nadau gt P swnsiasasiieldlumsiasizi / nadau gt P
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 Console Control Unit. BKK_FS0527 10-Jul-25 10-Jan-26 6 Workplace | Total Hydrocarbon as Methane [DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Stack  |Ethylene pitot Tube BKK_FS0531 10-0ul-25 1042026 6 Workplace  [Total Hycrocarbon as Methane [DRYCAL FLOWMETER BKK_FS0614 9.5ep-20 9:5ep-25 12
Stack  [Ethylene Fuel Gas Analyzer RYG_FS0563 2242025 224226 12 Workplace [Total Hycrocarbon as Methane [DRYCAL FLOWMETER BRK_FS0614 10.5ep-25 9-5ep26 12
Stack Ethylene DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12 Workplace | Total Hydrocarbon as Methane [DRYCAL FLOWMETER BKK_FS0619 9-Sep-24 9-Sep-25 12
Stack Ethylene DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12 Workplace | Total Hydrocarbon as Methane [DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Stack  [Ethylene it Sampling Pump RYG_FS0103 7:0ct25 7Jan-26 5 Workplace _|Total Hydrocarbon as Methane_|Total Hydrocarbon Analyzer RYG_ENOO38 6Mar 25 6Mar-26 12
Stack Ethylene [Air sampling Pump. RYG_FS0102 6-0ct-25 6-Jan-26 3 Rayong Lab__|pH at 25 C [pH meter RYG_EN0183 18Jul-25 18Jan-21 8
Stack Propane |Console Control Unit. BKK_FS0527 10-Jul-25 10-Jan-26 6 Rayong Lab BOD DO meter with Sensor RYG_EN0032 20-Jan-25 20-Jul-26 18
Stack  |Propane pitot Tube BKK_FS0531 10u-25 102026 6 Rayong Lab  |BOD incubator RYG_ENOISG 1Nov-26 1May-26 18
Stack  |Propane Fuel Gas Analyzer RYG_FS0563 22-Jan25 224226 12 Rayong Lab__|BOD Buretie RYG_EN0216 18-5ep-25 18:5ep-26 12
Stack Propane DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12 Rayong Lab  [COD |Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Stack  |Propane DRYCAL FLOWMETER BKK_FS0614 10:5ep-25 9.5ep-26 12 Rayong Lab | Total Suspended Solids Elcctronic Balance RYG_ENOI63 20Feb 25 20Feb 26 12
Stack  |Propane it Sampling Pump RYG_FS0103 7:0ct25 7dan26 3 Rayong Lab_|Total Suspended Solids (chamber (Oven) RYG_ENOO12 105ep-25 10-Mar 27 18
Stack Propane |Air Sampling Pump RYG_FS0102 6-Oct-25 6-Jan-26 3 Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG_EN0163 20-Feb-25 20-Feb-26 12
Ambient Propylene DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12 Rayong Lab  |Total Dissolved Solids 180°C |Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Ambient  |Propylene DRYCAL FLOWMETER BKK_FS0614 10-5ep-25 9:5ep-26 12 Rayong Lab |01 & Grease Electronic Balance RYG_EN0003 20Feb2s 20Feb 26 B
Ambient__[Propylene DRYCAL FLOWMETER BKK_FS0619 10-5ep-25 9-5ep-26 12 Rayong Lab__|Oil & Grease Liquid Bath (Water) RYG_EN0220 19-Dec-24. 19-Dec-25 12
Ambient Ethylene DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12 Rayong Lab  |[Temperature pH meter RYG_FS0605 25-Aug-25 25-Aug-26 12
Ambient  |Ethylene DRYCAL FLOWMETER BKK_FS0614 9:5ep-26 12
Ambient__|Ethylene DRYCAL FLOWMETER BRK_FS0619 95ep26 12
Ambient \Wind Speed / Wind Direction \Wind Speed / Wind Direction RYG_FS0545 1-Oct-26 18
Ambient |Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0544 1-Oct-26 18
Nose |Leq 24 s Sound Calibrator RYG_FS04%6 19Mar 25 19-Mar 26 P
Noise Leq 24 hrs Sound Level Meter RYG_FS0617 21-Jan-25 21-Jan-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0618 21-Jan-25 20-Jan-26 12
Noise |Leq2ahrs Sound Level Meter RYG F50620 27Jan 25 26-Jan-26 12
Noise |Leq 12 hrs Sound Calibrator RYG_Fs0213 T6Jan25 16an26 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0020 21-Jan-25 21-Jan-26 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0022 19-Mar-25 19-Mar-26 12
Noise  |Leq12hrs Sound Level Meter RYG_F50024 21Jan25 21-Jan26 12
Noise Leq 12 hrs |Sound Level Meter RYG_FS0025 21-Jan-25 21-Jan-26 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0026 27-Jan-25 27-Jan-26 12
Noise  |Leq12hrs Sound Level Meter RYG_FS0027 21Jan25 21Jan26 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0029 18-Aug-25 18-Aug-26 12
Noise Leq 8 hrs Sound Calibrator RYG_FS0213 16-Jan-25 16-Jan-26 12
Noise  |Leq8hrs Sound Level Meter RYG_FS0615 25.Dec-26 23Dec.25 12
Noise |LeqBhrs Sound Level Meter RYG_FS0616 23Dec 26 25Dec 25 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0617 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0618 21-Jan-25 20-Jan-26 12
Noise  |Leq8hrs Sound Level Meter RYG_FS0619 21Jan25 21-Jan26 12
Noise Leq 8 hrs |Sound Level Meter RYG_FS0620 27-Jan-25 26-Jan-26 12
Noise Leqg 8 hrs Sound Level Meter RYG_FS0621 27-Jan-25 26-Jan-26 12
Noise _[Noise Dose, TWA Dose Badge Reader RYG_F50210 12Feb2s T1Fen26 2
Noise [Noise Dose, TWi Dosemeter RYG_FS0081 17-Sep24 17-5ep25 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0210 12-Feb-25 11-Feb-26 12
Noise __|Noise Dose, TWA Dosemeter RYG Fs0444 14-Mar-25 13-Mar-26 12
Workplace [Ethylene DRYCAL FLOWNETER RYG_F50208 27Jan 25 2%6Jan 26 7
Workplace Ethylene DRYCAL FLOWMETER BKK_FS0614 9-Sep-24 9-Sep-25 12
Workplace Ethylene DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace  [Ethylene DRYCAL FLOWMETER BKK_FS0619 9:5ep-20 9:5ep25 12
Workplace _|Ethylene. DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 Sep-26 12
Workplace Propane DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace  [Propane DRYCAL FLOWMETER BKK_FS0614 9.5ep20 9:5ep-25 12
Workplace [Propane DRYCAL FLOWMETER BRK_FS0614 10.5ep-25 9-5ep-26 12
Workplace Propane DRYCAL FLOWMETER BKK_FS0619 9-Sep-24 9-Sep-25 12
Workplace _|Propane DRYCAL FLOWMETER BKK_FS0619 10:5ep-25 9-5ep-26 12
1 alsglobal.com 2 alsglobal.com
DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibration Date : 10 3ul 25 Ambient Temperature (°C) 265
Calibration sheet No. :  C-100125-BKK_FS0527 Relative Humidity (%) 40
Digital Temperature D~ BKK_FS0527 Reference Temperature ID BKK_FS1144
Serial No. Serial No. 201090006013
Model : C410FKO7 Model : Digicon-CC-VT-MS
Next Calibrate 5Jan 26
CONSOLE CONTROL UNIT CALIBRATION TEST REPORT
Digital T Error
Location MPE Pass / Fail
°c °c c
Calibration of Date 10-Jul-25 Barometric Pressure (mmHg) 750 — o 5 5 3 = Pacs
Next Cal. Date 10-dan26 Relave Homiy () 400 P P o = p
Temperature  (C°) 265 50 51 1 3 Pass
Console Gontrol Meter Data. Reference Dry Gas Meter Data
Gonsole Control Meter Data Reference Dry Gas Meter Data 00 02 5 = s
Calioration No. C100125-BKK_FS0527 Reference Dry Gas Meter ID BKK_FS1122 0o o T = ass
Dry Gas Meter ID BKK_FS0527 vl No. 200324
ry Gas Meter _FS05: Serial 003240 200 200 0 3 Pass
il 1508053 rrection Factor 1
Serial No. 508053 Correction Factor (Y) 0000 250 250 0 ) Pass
Model No Xcs72:v Next Calibration Date 25Fe026 200 200 o = p—
oy Gas Meter oo
AH ) Reference Dry Gas Meter Calibration Console Conlrol : Drygas Meter Oy Ges b o 500 501 1 3 Pass
Correcton Callbraion Probe 100 101 1 43 Pass
(m,0) ) I i (G T T [ Aamm actor actor
i e © ; et 120 121 1 13 Pass
I Toul &) Fra | e Toal (o) o o) " A
W o0 | o | o | w0 | seroo | seomo | wre | @0 250 70 o =0 140 141 el 8 Pass
% 750,10 000 750,10 200 | sor3aio | seriean | 14700 %0 280 %0 70752 aaass Oven 100 101 - 3 -
5 o5 | o | ow | wox0 | 20 | seraaro | serswo | w0 | 70 270 270 o e 120 121 - +3 -
0 511 15010 000 15010 260 | v676440 | 9674980 | 14600 20 280 260 70201 428308 140 141 R 43 R
7 | a | s | oo | wes | 20 | seozo | sereweo | ew | w0 50 20 o s27ie Fiter 100 To1 1 o) Pass
il e s 120 121 1 3 Pass
¥ Ratioof reacing ofrference o dry gas meter  cerancs orncivicual valugs + 002 fom average
i 140 141 1 +3 Pass
A¥a  Orfics pressurs diferonta that equates 121,24 of ar@ 25 C and 760 mm ofmercury w20 tolrance for indiical vlues & .08 om average
Exit [ 1 1 +3 Pass
Procacie; 40 CFR 60APP AMETH SEC5387
J\Lﬂffm M 10 8 -2 +3 Pass
Caltrated by Approved by
3 . 20 19 1 +3 Pass
(W Sutdavong Ghakptan THNatapol Jenguarsenong)
[ s St oot Meter 3 1 1 3 pass
RN 24 EUSONNO:2 SUEDATE 0422 2 2 1 +3 Pass
50 48 2 +3 Pass
AUX [ [ [ +3 Pass
25 25 [ +3 Pass
50 50 [ 3 Pass
MPE : (Maximum permissible error of measurement) A mAGWAAGIAARINTIATTEANTE
Calibrated by : Approved by :
Mr. Sutdamrong Chokpitinan (Mr.Natthapol Jiengwareewong)
RYG Field Services Scientist (2) RYG Field Services Specialist (1
FORM NO.: F 06-027 REVISION NO.: 2 ISSUE DATE: 16/2/23




PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Type S Pitot Tube Calibration

Date Calibration ~ 10-Jul-25 Due Date 10-Jan-26
Pitot ID BKK_FS0531 Inclinometer ID BKK_FS1131
Pitot SN - Vernier ID RYG_FS0539
Parameter Value Allowable Range Check
al 6.2 -10°< a1 <+10° OK
a2 4.2 -10°< a2 <+10° OK
B1 4.7 5°< B1<+5° oK
B2 0.9 5°< B2<+5° 0K
y 1.7 - -
6 16 - -
Z=Atany 0.026 Z <0.125" OK
W =Atan 8 0.024 W <0.031" OK
Dt 0.375 0.188" t0 0.375" OK
A/2Dt 1.160 1.05< PA/Dt< 1.5 OK
A 0.87 2.1Dt< A< 3Dt OK

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.

Calibration Date 10 Jul 25 Nozzle Set ID. : BKK_FS0533
Calibration Sheet No. : C-100725-BKK_FS0533 Vernier Caliper ID.: RYG_FS0539
Nozzle Diameter (cm.) Hi- Lo (D, +D,+Dy) /3
Nozzle ID #
D, D, D, Ap Dyyq

1 0.316 0.312 0.310 0.006 0.313
2 0.480 0.475 0.474 0.006 0.476
3 0.536 0.5635 0.540 0.005 0.537
4 0.631 0.622 0.635 0.013 0.629
5 0.787 0.792 0.789 0.005 0.789
6 0.948 0.949 0.951 0.003 0.949
7 1.084 1.080 1.089 0.009 1.084
8 1.268 1.266 1.264 0.004 1.266
9 1.600 1.592 1.698 0.008 1.597

Where o 5

D,.D, D, = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm ;
Ap = Maximum distance between any two diameters,
must be < 0.100 mm.
D,, =(D,+D,+D)/3
MEASUREMENT PLANE
Calibrated by Approved by

( Mr. Warawut Pubpa )

(Mr.Natthapol Jiengwareewong )

RYG Field Services Scientist (3) RYG Field Services Specialist (1)

Calibrated by :
( Mr. Warawut Pubpa )
RYG Field Services Scientist (3)

Approved By :
( Mr.Natthapol Jiengwareewong )
RYG Field Services Specialist (1)

FORM NO.: F06-124 REVISION NO.:0 ISSUE DATE: 25/12/23

REVIEW BY ..o

APPROVED BY ...

NEXT CAL DATE.. 22/01/2026 e
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Certificate of Calibration
Customer Certificate No : 25-AFM-023
Name LS 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 ltem + Air Flow Meter

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

Serial Number 1 130027 Sensor Serial Number : -

D : RYG_FS0208 Instrument Status : Used

Location of Calibration : LAB 4 AIR VELOCITY METER

Calibration Environment and Details REVIEW BY ..
Temperature 123°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

Traceability :

This Certificate is traceable to SI Unit through Sensidyne A2LA Accreditation No. 3943.01

Note :

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 ealibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ld

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) (cc/min) (ce/min) (cc/min) (cc/min) | (cc/min)

2250 100.90 20 19.854 -0.1 13 02 Pass]

2250 100.90 50 49.732 0.3 33 05 Pass|

22.60 100.90 101 100.77 02 28 10 Pass!

2270 100.90 151 15023 0.8 42 15 Pass]

2270 100.90 201 20039 0.6 56 20 Pass|

2270 100.90 301 300.69 03 84 30 Passl

22.80 100.90 400 402.96 30 11 40 Pass|

23.10 100.90 500 504.62 46 72 50 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 :

Pret  Tmeas
Qmeas Qref X X —
Prer Trer
where Q= Flow Rate P = Absolute Pressure 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 ealibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ld

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

Page 3/3

Certificate No : 25-AFM-023

Request No : Req-2025-0169

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-GS:09/2019; Guidelines

o 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 fimit.

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

"he measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit

End of Certificate

‘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

REVIEW BY

APPROVED BY

09/09/26

NEXT CAL DATE




ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Phatthanakan, Suan Luang, Bangkok 10250
T+6627603000 F +662 760 3107

Certificate of Calibration

Certificate No.

C-071025-RYG_FS0103

Air Sampling Pump Detail

Equipment name
Brand
Model/Type

Equipment name
Brand

Model/Type

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

Equipment name : Air Flow Meter

Brand

Mesalabs

Equiment ID
Serial No.

: 26-Jan-26

: BKK_FS0614

151114

Model/Type Defender 510-M Calibration Date 10-Sep-25
Due Date 09-Sep-26
Calibration Data
::mS:r:;lel:g Reference (SC‘: ,'"":i‘:)w Reading Avg. %Error Acceptable range Evaluation
i) T T (cc/min) (cc/min) (Pass/ Fail)
Low Flow
20 194 194 194 19.4 5% v - a2 Passed
50 50.7 49.6 50.8 50.4 5% 48 - 53 Passed
100 1000 | 1000 | 1011 1010 5% %5 - 105 Passed
200 199.5 199.4 199.1 199.3 5% 190 - 210 Passed
High Flow
500 5044 | 5039 | 5036 | 5040 3% 485 - 515 Passed
1000 1000.7 997.4 998.1 998.7 3% 970 - 1030 Passed
2000 20015 | 19990 | 19947 | 19984 3% 1940 - 2060 Passed
2500 2499.2 2491.8 2498.4 2496.5 3% 2425 - 2575 Passed

Calibrated By:

(Mr. Nantawat Sarin )

RYG Field Services Scientist (1)

Issue date : 08-Oct-25

END OF REPORT

Approved By: _

(Mr. Supot Salamteh )

Field Services Section Head

Page1og1

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

Certificate No.

C-061025-RYG_FS0102

Air Sampling Pump Detail

Equipment name
Brand
Model/Type

+ Personal Air Sampling Pump

Reference Standard Low Flow Meter

Equipment name :
Brand
Model/Type

Reference Standard High Flow Meter

Equipment name :
Brand

Equiment ID

: RYG_FS0102

Serial No.
Calibration Date
Next calibration date

Equiment ID
Serial No.
Calibration Date
Due Date

Equiment ID

Serial No. 1151114

Model/Type : Defender 510-M Calibration Date
Due Date : 09-Sep-26
Calibration Data
e | e Ry " | ave. | weror | Acceptable range Evaluation
(cc/min) T | 5 | 3 (cc/min) (cc/min) (Pass/ Fail)
Low Flow
20 20.0 20.0 19.6 19.9 5% 19 - 21 Passed
50 511 50.4 50.2 50.6 5% 48 - 53 Passed
100 99.1 99.2 99.9 99.4 5% 95 - 105 Passed
200 198.2 199.6 199.6 199.1 5% 190 - 210 Passed
High Flow
500 504.3 504.1 504.2 504.2 3% 485 - 515 Passed
1000 1017.6 1012.5 1015.7 10153 3% 970 - 1030 Passed
2000 2000.0 1999.3 1991.7 1997.0 3% 1940 - 2060 Passed
2500 2508.8 2511.8 2510.5 2510.4 3% 2425 - 2575 Passed

Calibrated By:

(Mr. Chanon Booncheun )

RYG Field Services Scientist (1)

Issue date 07-Oct-25

END OF REPORT

Approved By:

(Mr. Supot Salamteh )

Field Services Section Head

Page1og1

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

REVIEW BY

APPROVED BY

NEXT CAL DATE

sty

09/09/26




REVIEW BY

APPROVED BY.

NEXT CAL DATE..... 01/ 10/ 2026







REVIEW BY ..

APPROVED BY.

NEXT CAL DATE.

01/ 10/ 2026







REVIEW BY

APPROVED BY.

NEXT CAL DATE.

19/03/26




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-45)/1 Sirinthomn Road, Bangburn©u, Bangplud, Bangkok, 10700 Thailand
Email: calibration@sithiphom.com

Tel. +66 2433 8331

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

"

S,
&
=

SITHIPORN

Cert. No. : ACL25077
Pages : lof8

SOUND LEVEL METER

RION

NL~42A/ Microphone UC-52 / Preamplifier NH-24
00623392 /198639 /26420

RYG_FS0617

SITHIPORNJ

associates

SITHIPORN ASSOCIATES

CALIBRATION LABORATORY

Cert. No. : ACL25077

Job No. : VC68AC0059
Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level (SLM).
The SLM. .t .t A  ustical and Electrical signal tests of freq: ighting with Anechoic chamber and Refe
Standard Instruments.

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

Condition of this result of calibration :

Condition As Found :

GOOD

1. Reference Standard Instraments

Instrument Model
‘Waveform Generat 33210A
‘Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-2KAI

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No. Due Date
EF-0009-24 05-FEB-25
EF-0007-24 05-FEB-25

EEL.BP 21/0267  13-FEB-25
EEL.BP 20/0267 15-FEB-25
EEL.BP 22/0267 15-FEB-25
EF-0008-24 05-FEB-25
AA-1001-24 12-FEB-25
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 Institutc of Metrology (Thailand),

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAK AN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature : (230 £3) °C
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) % -
APPROVED BY ===
Received Date : 07 JANUARY 2025
Calibration Date : 21-23 JANUARY 2025 NEXT CAL DATE...... 21/01/ 2026
Date of Issue : 24 JANUARY 2025
Calibrated by : Nathakomn Pisutpaisan
Approved by :

This certi is issued in d: with the

7T AdeS

( Thanakul Petchurai )

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.

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

-
7
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. = ACL25077
Cert.No. :  ACL25077
Job No. : VC68AC0059 Job No. VOESACH059
Pages : 3of§ Page 40f8
Summa of Measurement Result : Result of calibration :
1. Absolute sensitivity
Uncertainty Maximum-permitted Reference Measured Acceptance
Parameter @B uncertainty of Acoustic Signal Value Deviation Limit
measurcment (dB) {dB) (dB) (dB) (dB)
1. Absolute sensitivity 0.2 N/A 93.9(93.94) 9239 0.0 03
2. Self-generated noise 0.2 NA
3.A ical signal tests of ightings 2. Self-generated noise
125 Hz 0.3 0.6 2.1 Normal test
1000 Hz 03 0.6 Measured Value
8000 Hz 03 0.7 (daB)
4. Electrical signal tests of fi ightis 154
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 03 07 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For > 10 kHz to 20 kHz 0.3 Lo Frequency Weighting
5. Frequency and time weightings at 1 kHz 0.2 0.2 ‘Weighting (dB)
6. Long - term stability 0.1 0.1 A - weight 12,6
7. Level linearity on the reference level range 02 03 C - weight 187
8. Level linearity inchuding the level range control 02 03 Flat %84
9. Tone burst response 0.2 0.3 R bt
10. Peak C sound level 02 035 3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB
11. Overload indication 0.2 025
12. High level stability 0.1 0.1 Frequency Deviation from various frequency weighting response curve (dB)
Acceptan
(Hz) Flat Cweight  A-weight coeptance
Limits
125 02 0.2 0.2 £15
1000 .0 0.0 0.0 1.0
8000 12 12 12 +5.0

7 RS

o AR




SITHIPORw

associates

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

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25077
Job No. : VC68AC0059
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7. Level linearity on the reference level range

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25077
Job No. : VC68AC0059

Pages : Gof8

Anticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
(1iz) Flat C-weight A-weight Mzei:“ 'f’:oe (dB) (dB) (dB) (dB)
170 1.7.0 0.0 + .1
63 01 0.1 0.1 20 136.0 136.0 00 £1.1
125 0.0 0.0 0.0 +1.5 135.0 135.1 0.1 +11
250 0.0 0.0 0.1 £15 134.0 134.1 0.1 1.1
500 0.0 0.0 0.1 +1.5 133.0 133.0 0.0 £1.1
1000 00 0.0 00 410 132.0 132.0 0.0 £1.1
2000 0.0 0.0 00 420 1310 131.0 00 =11
w o www me I
soco 00 00 00 =0 119.0 119.1 0.1 +1.1
5. Frequency and time weightings at 1 kHz 114.0 114.1 0.1 +1.1
. 109.0 109.0 0.0 £1.1
3.1 Frequency weightings at | kilz 104.0 104.1 0.1 1.1
Anticipated ~ Measured  Deviated  Acceptance 99.0 99.0 0.0 £11
Frequency Value Value Value Limits 94.0 94.0 0.0 £11
Weighting (dB) (dB) (dB) (dB) 89.0 89.0 0.0 +1.1
A - weight 940 940 0.0 +02 84.0 84.0 0.0 *L.1
C - weight 940 940 0.0 £02 7.0 70 00 *11
Flat 940 940 00 o2 74.0 74.0 0.0 £1.1
69.0 69.0 0.0 £1.1
. o 64.0 64.0 0.0 £1.1
5.2 Time weighting at 1 kHz 500 590 00 i1
Anticipated Mcasured Deviated Acceplance 54.0 54.0 0.0 *1.1
Frequency Value Value Value Limits 490 49.0 0.0 11
Weighting (dB) (dB) (dB) (dB) 4.0 440 00 +11
Fast 94.0 94.0 0.0 £0.1 390 39.0 00 L1
Slow 94.0 93.9 0.1 .01 340 340 00 *L1
Leg 040 90 00 ol 30.0 30.0 0.0 £ 11
29.0 289 0.1 £1.1
6. Long - term stubility 28.0 279 0.1 £1.1
SLM Display SLM Display Deviated Acceptance 27.0 27.0 0.0 1.1
Frequency at initial at final Value Limits 26.0 259 0.1 +1.1
Weighting (dB) (dB) (dB) (dB) 250 250 0.0 +11
A - weight 94.0 94.1 0.1 +£03 - W"‘ 7 W‘/
f (
SITHIPORN SITHIPORN ASSOCIAT SITHIPORN SITHIPORN ASSOCIATES
associates _J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25077 Cert. No. : ACL25077
JobNo. : VC68AC0059 JobNo. : VC68ACO0S9
Pages  : 7of8 10. Peak C sonnd level Foges = Bor
- . Number of cycle Anticipated Measured Deviated Acceptance
8. Level linearity including the level range control in Value Value, Lepeak Value Limits
Anticipated ~ Measuwred ~ Deviated  Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 1300 1300 00 30
One 133.4 133.4 0.0 +3.0
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 £1.1 Number of cycle Auticipated ~ Measured Deviated Acceptance
in Value Value Value Limits
Anticipated Measured Deviated Acceptance (‘j&‘t fig"al (I;if(: ( dB(: o o
ontinuous . 133.4 [1X £2.4
Range Value Value Value Limits Positive half cycle 1354 135.1 —Og .g
(dB) (dB) (d8) (dB) Negative half cycle 1354 1351 03 120
130 29.0 289 0.1 #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-halfcycle one- ¢y (dB) (dB)
0.25 1 108.0 107.9 0.1 5550 89.5 89.5 0.0 £1.5
Fast 2 8 117.0 116.9 0.1 0;-25
200 800 134.0 134.0 0.0 £1.0 12. High level stability
Slow 2 8 108.0 108.0 0.0 5;-5.0
200 800 1276 1276 0.0 £1.0 SLM Display SLMDisplay ~ Deviated Acceptance
025 1 9.0 98.8 02 5;-5.0 Frequency at initial at final Value Limits
SEL 2 8 108.0 107.9 -0.1 0;-2.5 Weighting (dB) (dB) (dB) (dB)
200 800 128.0 128.0 0.0 £1.0 A- weight 170 1370 0.0 203

= aS

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

of

95 %

or any value

ing a lavel of

End of Calibration Certificate
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Tel +66 2433 8331 Email: calibrationg@sithiphom.com CAUBRATION 0334
Cert. No. : ACL25078
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Equipment : SOUND LEVEL METER
Manufacturer . RION
Model : NL-42A/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623393 / 198640 /26421
1D No.: RYG FS0618
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : -
Ambient Temperature : (230 £3) °C
REVIEW BY
Pressure : (1013 +£3) kPa
Relative Humidity : (500 +£20) %
APPROVED BY..
Received Date : 07 JANUARY 2025
Calibration Date : 21-23 JANUARY 2025 NEXT CAL DATE..... 20/ 01/2026
Date of Issue : 24 JANUARY 2025
Calibrated by : Nathakom Pisutpaisan
Approved by : W‘/
/. <~ 4 *
( Thanakul Petchurai )
This certi 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.

SITHIP ) Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25078
Job No. : VC68AC0059

Pages : 20f8
Calibration Procedure : CP-ACO
Calibration Method :
This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM)
The SLMh . .. .t A.__. _an _- . _.'gn. __.o ighting with Ancchoic 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 3351 B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EELBP 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-42KAL 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 i ional system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

> S

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY
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Cert. No. : ACL25078
Job No. : VC6SACH059
Pages : 3of8

Su of Measurement Result :
Uncertainty Maximum-permitted
- _rameter uncertainty of
() measurement {(dB)
1. Absolute sensitivity 02 NA
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of ighting;
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings
For 10Hz to 4 kHz 0.3 0.6
For >4 kHz to 10kHz 03 0.7
For > 10 kHz 0 20 03 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 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 0.2 025
12. High level stability 0.1 0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORw

associates

Cert.No. :  ACL25078
JobNo. : VC6SACHS9

Page : d4of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Valuc Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.99) 939 0.0 03

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
166

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

Frequency Weighting

Weighting (dB)

A - weight 13.

C - weight 179
Flat 244

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

Frequency Deviation from various frequency weighting response curve (dB)
(1) Flat Cweight  A-weight Asocpance
Limits
125 05 05 0.5 15
1000 o1 01 ol £10
8000 23 22 23 150
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Cert. No. : ACL25078
JobNo. : VC68AC0059
Pages : 50f8
4, Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.

SITHIPORw

associates

7. Level linearity on the reference level range

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25078
Job No. : VC63ACO059

Pages : 6of8

» . o Anticipated ~ Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
(1z) Flat C-weight A-weight Acc?p mce (dB) (dB) (dB) (dB)
Limits 170 137.0 0.0 + 1
63 0.0 0.1 0.1 2.0 136.0 136.0 0.0 +1.1
125 0.0 0.0 00 1.5 135.0 135.0 0.0 1.1
250 0.0 0.0 0.1 +1.5 1340 1340 0.0 1.1
500 0.0 0.0 0.1 +1.5 133.0 133.0 0.0 1.1
1000 0.0 0.0 0.0 11.0 1320 1320 0.0 £1.1
2000 0.0 00 00 20 131.0 1310 0.0 +1.1
4000 00 00 00 430 129.0 129.0 0.0 £1.1
8000 00 01 o1 50 40 1240 0.0 > -
1190 1190 0.0 1.1
5. Frequency and time weightings at 1 kHz 114.0 1140 00 11
. 109.0 109.0 0.0 £1.1
> Frequency weighiings i 1 i1z 1040 1040 00 +1.1
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) 8%.0 89.0 0.0 +1.1
A - weight 94.0 94.0 0.0 £02 84.0 84.0 0.0 1.1
C - weight 94.0 940 00 £02 790 7.0 00 *11
Flat 940 94.0 00 L0z 740 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
. L 64.0 64.0 0.0 1.1
5.2 Time weighting at ] kHz 500 50.0 00 L1
Anticipated Measured Deviated Acceptance 54.0 54.0 0.0 +1.1
Frequency Value Value Value Limits 49.0 490 0.0 1.1
Weighting (dB) (dB) (dB) (dB) 44.0 44.0 0.0 +11
Fast 94.0 94.0 00 +0.1 39.0 390 0.0 +1.1
Slow 94.0 94.0 0.0 +0.1 340 340 00 e
Leq 940 940 00 £0.1 300 300 00 L1
29.0 29.0 0.0 +1.1
6. Long - term stability 28.0 28.0 0.0 L1
SLM Display SLM Display ~ Deviated  Acceptance 27.0 269 0.1 +1.1
Frequency at initial at final Value Limits 26.0 259 0.1 +1.1
Weighting (dR) (dB) (dB) (dB) 250 249 -0.1 +1.1
- weigh 94.0 94.0 0.0 +03 e W’ . s W‘/
< .
SITHIP ORN SITHIPORN ASSOCIATES SITHIP Q RN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25078 Cert. No. : ACL25078
JobNo. : VC68ACO059 JobNo. : VC68AC0059
Pages : 7of8 Pages : 8of8
10. Peak C sound level
8. Level linearity including the level range control Numbe.r of oyele Anticipated Measured Deviated Acce-:ptj!noc
in Value Value, Lepeak Value imi
Anticipated ~ Measured ~ Deviated  Acceptance test signal (daB) (dB) (dB) (dB)
Range Valus Valge Value Limits Continuous 130.0 130.0 0.0 3.0
One 1334 1334 0.0 43.0
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 =11 Number of cycle Anticipated Measured Deviated Acceptance
n Value Value Value Limits
Anticipated ~ Measured Deviated  Acceplance test signal (dB) (dB) (dB) (dB)
Range Valie Value Value Limits Continuous 133.0 133.0 0.0 2.0
Positive half cycle 135.4 1352 02 2.0
(dB) (dB) (a8) (48) Negative half cycle 1354 1352 -0.2 20
130 290 28.9 0.1 +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 Limits
Weighting  (ms) (dB) (dB) (dB) (4B) onehalfcyele  onc-halfcydle  (dB) (dB)
0.25 1 108.0 107.9 0.1 15;-5.0 29.5 895 0.0 £1.5
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 1340 1340 0.0 +1.0 12. High level stability
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 1.0 SLM Display ~ SLM Display Deviated Acceptance
0.25 1 99.0 98.9 €1 1.5;-5.0 Frequency at initial at final Value Limits
SEL 2 8 108.0 108.0 0.0 1.0;-2.5 Weighting (dB) (dB) (dB) (dB)
200 800 1280 1281 o1 .0 A~ weight 1370 1370 00 0.3

o Sl

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

of i 95 %

or any value

ing a lavel of

End of Calibration Certificate
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25111

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No.
Job No.
Pages

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

: ACL25111
: VC68AC0064
: 20f8

The SLM had tests to A ical and

signal tests of fe

hoic chamber and Refe

Standard Instruments.

ighting with A

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 -

Pages : 1of8
L@ P2 LU VL I '
AL IRNVEERL O - R AT Vi & -
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A / Microphone UC-52 / Prcamplifier NH-24
Serial No.: 00623395 /198642 /26423
1D No.: RYG_FS0620
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
Pressure : (1013 £3) kPa REVIEW BY ...
Relative Humidity : (500 £20) %
APPROVED BY .2.......oviiiiiiiii
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025
Date of Issue : 30 JANUARY 2025 NEXT CAL DATE..
Calibrated by : Nathakorn Pisutpaisan
Approved by : 7—7 M .
-
( 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.

Instrument Model
Waveform Generator 33210
‘Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microph ¢ 4180
Measuring Amplifier NA-42

Serial No. Cert. No.
MY48017076 EF-0009-24
MY52302742 EF-0007-24
MY53220104 EEL.BP 21/0267
MY53220076 EEL.BP 20/0267
MY60024273 EE .BP 22/0267

62100114 EF-0008-24

2977900 AA-1001-24

34560495 AA-3001-24

Due Date
05-FEB-25
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
1 system of unit

3. This certificate is traceable to the i

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

at:

AL

e
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY

Summa of Measurement Result :

Parameter
1. Absolute sensitivity
2. Self-generated noise
3.A ical signal tests of freq ighting:
125 Hz
1000 Hz
8000 Hz
4. ical signal tests of ightings
For 10 Hz to 4 kHz
For >4 kHz to 10 kiiz
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

Cert. No. : ACL25111
Job No. : VC68ACO064
ages : Jof8

Uncertainty Maximum-permitted
uncertainty of

@ measuremez (dB)
02 N/A

0.2 NA

0.3 0.6

0.3 0.6

03 0.7

03 0.6

0.3 0.7

0.3 L0

0.2 0.2

0.1 0.1

02 03

0.2 0.3

02 0.3

0.2 0.35

0.2 0.25

0.1 0.1

7 AL .

Result of calibration :

1. Absolute sensitivity

Reference Measured

Acoustic Signal Value

(dB) (dB)

93.9(93.94) 93.9
2. Selfgenerated noise
2.1 Normal test

Measured Value
(dB)

142

Deviation
(dB)

Cert.No. :  ACL25111
Job No. VC68ACH064
Page 40f8
Acceptance
Limit
(dB)
0.3

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

Frequency Weighting

Weighting (dB)

A - weight 29

C - weight 165
Flat 223

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

Frequency

(Hz) Flat C-weight
125 05 05
1000 0.1 0.
3000 04 04

A-weight

0.5
0.1
04

Deviation from varivus frequency weighting responsc curve (dB)

Acceptance
Limits
+1.5
+1.0
+5.0

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

SITHIPORN ASSOCIATES

CALIBRATION LABORATORY

Cert. No. : ACL25111
Job No. : VC68AC0064
Pages : 50f8
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7. Level linearity on the reference level range

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25111

Job No. : VC68AC0064

Pages : 6of8

Anticipated ~ Measured ~ Deviated  Acceptance
Frequency Deviati  from various frequency weighting response curve (dB) Value Value Value Limits
(Hz) Flat Coweight  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 0.1 0.0 +15 1350 135.0 0.0 £1.1
250 0.0 0.0 0.0 £1.5 134.0 134.0 0.0 £11
500 0.0 0.0 00 £15 1330 133.0 0.0 £1.1
1000 00 00 00 410 1320 132.0 0.0 £1.1
2000 00 00 0.0 20 1310 131.0 0.0 £1.1
4000 00 00 00 130 129.0 129.0 0.0 ®1,
2000 00 o1 o 50 124.0 124.0 0.0 £1.1
119.0 119.0 0.0 £11
5. Frequency and time weightings at 1 kfiz 1140 114.0 0.0 1.1
o 109.0 109.0 0.0 £1.1
5.1 Frequency weightings at 1 kHz 1040 1040 00 i
Anticipated ~ Measured ~ Deviated  Acceptance 99.0 99.0 00 £1.1
Frequency Value Value Value Limits 94.0 940 0.0 £1.1
Weighting (dB) (dB) (dB) (dB) 89.0 89.0 00 +11
A - weight 94.0 94.0 0.0 02 84.0 84.0 00 +11
C- weight 94.0 940 00 +02 70 789 01 ®11
Flat 940 940 00 +02 740 740 00 *11
69.0 69.0 0.0 £11
5.2 Time weighting at 1 KHz 60 639 ol s
50.0 590 00 =11
Anticipated ~ Measured ~ Dovialed  Acceptance 54.0 539 0.1 +1.1
Frequency Value Value Value Limits 49.0 489 0.1 +11
Weighting (dB) (dB) (dB) (dB) 440 440 0.0 +1.1
Fast 94.0 94.0 0.0 £0.1 39.0 389 0.1 1.1
Slow 94,0 940 0.0 +£0.1 340 340 0.0 =11
Leg 94.0 940 00 Lol 300 0.0 0.0 £
290 290 0.0 £1.1
6. Long - term stability 280 280 00 £1.1
SLM Display SLMDisplay ~ Deviated  Acceptance 270 27.0 0.0 £1.1
requency at initial at final Value Limits 26.0 260 0.0 £11
Weighting (dB) (dB) (dB) (dB) 25.0 25.1 0.1 £1.1
A - weight 94.0 94.0 0.0 £03
7 B . =
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25111 Cert. No. : ACL25111
JobNo. : VC6BAC0064 Job No. : VC63AC0064
Pages  : 7of8 10. Peak C sound level Foges  : Bofd
Number of cycle Anticipated Measured Deviated Acceptance
8. Level linearity including the level range conirol in Value Value, Lopeak V ue Limits
Anticipated  Measwed  Deviated  Acceptance fost signal (d8) (ds) (d8) (ds)
o Continuous 130.0 130.0 0.0 43.0
Range Value Value Value Limits 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
Asticipated  Measured  Deviaied  Aceeptance testsignal (ds) (dB) (dB) (dB)
o Continuous 133.0 133.0 0.0 2.0
Range Value Value Value Limits Positive half cycle 135.4 1352 02 20
(aB) (dB) (dB) (dB) Negative half cycle 135.4 1352 02 420
130 29.0 29.0 0.0 £1.1
11. Overload indication
9. Tone burst response
Time Tone burst Anticipated ~ Measured Deviated  Acceptance Measured value (dB ) Deviated Acceptan
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle  one-half cycle (dB) (dB)
025 1 108.0 1079 0.1 1.5;-5.0 89.5 9.6 0.1 £1.5
Fast 2 3 1170 117.0 0.0 1.0;25
200 800 134.0 134.0 0.0 +1.0 12. High level stability
Slow 2 3 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 £1.0 SLM Display SLM Display  Deviated Acceptance
025 1 99.0 98.9 0.1 1.5;-5.0 Frequency at initial at final Value Limits
SEL 2 8 108.0 108.0 0.0 1.0;25 Weighting (dB) (dB) (dB) (dB)
200 800 1280 1280 0.0 +1.0 A - weight 137.0 137.0 0.0 +0.3

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

d of i 95%

or any value ing ing 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 ViR RY

Temperature :(23£2°C) [ '5FW‘_
Humidity + (50 %20 %RH )

Barometric Pressure ;1013 £10.0 hPa) NEXTCAL DA 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 providoes ility of to national standard, and to the

realization of the international System of Units (SI).
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 tem calibrated. The certificate shall not be reproduced except in full, without writien approval of the Innovative Instrument Co., Ld.

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

Page20f3.

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) et
94 dB /1000 Hz 94.11 0.11 - - 0.13 0.25 Pass
Frequency of Sound pressure level
Calibration Range Without Adj A Uncertainty | Acceptance limit
(Hz) Measured (Hz) [ Deviated Measured (Hz)| Deviated (£ %) Class 1 (£ %) feslt
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 A Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (£ %) et
94 dB /1000 Hz 121 - 0.40 25 Pass

Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 0.15 dB.
Frequency 0.20%
Total distortion+noise 0.50%

- Acceptance limit was IEC60942:2017 Class |
- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

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

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

Page3of3.

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 ouside the fimit,

End of Calibration

“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., Lid.

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

SITHIPORN ASSOCIATES CO,, LTD. S,
CALIBRATION LABORATORY SITHIPORN, ="~

NN
- AN
A51-4531 Sirinthorn Road, Bangbuminu, Bangplud, Bangkok, 10700 Thailand et

Tol. +66 2433 8331 Email : calibration@sithiphorn.com

Cert. No. : ACL25111
Pages : 1of8

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42A / Microphone UC-52 / Prcamplifier NH-24
Serial Ni 00623395 / 198642 /26423

1D No.: RYG_FS0620

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
Pressure : (1013 +3) kPa REVIEW BY ...
Relative Humidity : (500 £20) %
APPROVED BY.%.....coocoevene
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025
Date of Essue : 30 JANUARY 2025 NEXT CAL DATE....28/ 01/ 2026
Calibrated by : Nathakorn Pisutpaisan
Approved by :

7 R

{ Thanakul Petchurai )

This il 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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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25111

JobNo. : VCG8ACH064 JobNo. : VCEBACOU64
Pages : 20f8 ages  : 3of§
Calibration Procedure : CP-AC-01
Summa of Measurement Result :
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard f  sound level meter (SLM). Uncertainty Maximum-permitted
The SLM had tests to A ical and signal tests of fre ighting with Anechoic chamber and Refe Parameter B uncertainty of
Standard Instruments. s 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-gencrated noise 0.2 NA
Condition of this result of calibration : 3.A ical signal tests of freq ighting:
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-0007-24 05-FEB-25 4. ical signal tests of ightings
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 For >4 kHz to 10 kHz 0.3 0.7
Digital Multimeter 34461A MY60024273  EE .BP22/0267 15-FEB-25 For > 10 kHz to 20 kHz 03 1.0
Programmable Attenuator MAT-1070 62100114 EF-0008-24  O05-FEB-25 5. Frequency and fime weightings at 1 kilz 02 02
Condenser Microph ¢ 4180 2977900 AA-1001-24  12-FEB-25 6. Long - term stability 01 01
Measuring Amplifier NA42 34560495 AA300124  05-FEB-25 7. Level linearity on the reference level range 02 03
8. Level linearity including the level trol 0.2 0.3
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item ooly. el incaty icluding the level range contro
R R B 9. Tone burst response 02 0.3
3. This certificate is traceable to the 1 systern of unit maintained 10. Peak € sound level 02 035
3.1 Nattonal Institute of Metrology (Thailand). 11. Overload indication 02 0.25
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 12. High level stability 0.1 0.1
o W./ . e &Z/L .
SITHIPORN SITHIPORN ASSOCIATES SITHIPO Ry SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25111
Cert.No. : ACL25111 Job No. : VC68AC0064
Job No. VC68ACHI64 Pages s 5of8
Page 4of8 4. Ekectrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with  lative to 1 kHz.
1. Absolute sensitivity Frequency Deviati  from various frequency weighting response curve (dB)
(Hz) ) . Acceptance
Reference Measured Acceptance Flat C-weight A-weight Limits
Acoustic Si cviati imil
coustic Signal Value Deviation Limit 6 00 00 00 20
(d5) (as) (d5) (d5) 125 00 0.1 0.0 *5
93.9(93.94) 93.9 0.0 0.3 ’ . B ”
250 0.0 6.0 0.0 +1.5
B 500 0.0 0.0 0.0 *1.5
2. Self-generated noise 00 £10
2.1 Normal test 1000 0.0 0.0 : :
2000 00 0.0 0.0 2.0
M"“E‘:’; )"""“e 4000 00 00 0.0 3.0
142 3000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kfz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightings at | KHz
Frequency Weighting
Weighting (dB) Anticipated Measured Deviated Acceptance
. Frequency Value Value Value Limits
A - weight 99 Weishs
C - weight 165 ghting (dB) (dB) (dB) (dB)
Flat 23 A - weight 94.0 94.0 0.0 +£02
C - weight 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings Flat 94.0 94.0 0.0 02
Meter free-field acoustic response at a level of 84 dB
- . o 5.2 Time weighting at 1 kHz
Frequency Deviation from various frequency weighting responsc curve (dB)
A Anticipated Measured Deviated tance
(Hz) Flat Cweight  A-weight coeprance . o s . Accept
Limits Tequency Value Value Value Limits
125 05 0.5 0.5 +15 Weighting (dB) (dB) (dB) (dB)
1000 01 01 01 *10 Fast 94,0 94.0 0.0 £0.1
8000 04 04 04 50 Slow 94.0 940 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display SLM Display  Deviated Acceptance
requency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3




SITHIPORN SITHIPORN ASSOCIATES SITHIPO Rw SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25111 Cert. No. : ACL25111
JobNo. : VCG8AC0064 Job No. : VC68ACUD64
Pages  : Gof8 Pages  : Tof8
7. Level linearity on the reference level range
Anticipated  Measured Deviated  Acceptance 8. Level linearity including the level range control
Value Value Value Limits Anticivated Measured Deviated A
) cas viat cce]
(an) (dn) (am) (e8) i epance
1370 137.0 0.0 111 Range Value Valuc Value Limits
1360 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
1340 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1 Anticipated Measured N Acceptance
1320 1320 0.0 £1.1 - al vl val -
1310 1310 00 £11 8¢ ue ue ue Limits
129.0 129.0 0.0 £l (aB) (dB) (dB) (dB)
1240 124.0 0.0 *1.1 130 29.0 29.0 0.0 +1.1
119.0 119.0 0.0 +11
1140 114.0 0.0 +1.1 9. Tone burst response
109.0 109.0 0.0 11 Time Tone burst Anticipated Measured Deviated Acceptance
19(;‘3) ;‘;4(']0 g'g * :i duration, To ~ Cyele Value Valuo Valve Limits
- - +1 Weighting B aB B
0 a0 00 1 (nn;ss) 1 (1:)1:; (1079) (4) 1) 1(5 ; 5)0
89.0 89.0 0.0 +1.1 . - . T
84.0 84.0 0.0 211 Fast 2 8 117.0 117.0 0.0 10;-25
79.0 78.9 0.1 +1.1 200 800 1340 134.0 0.0 +L0
740 74.0 0.0 +1.1 Slow 2 8 108.0 108.0 09 1.5;-5.0
69.0 69.0 0.0 +1.1 200 800 127.6 1276 0.0 +1.0
64.0 63.9 0.1 +1.1 0.25 1 99.0 98.9 0.1 L5;-5.0
590 59.0 0.0 =11 SEL 2 8 108.0 108.0 0.0 1.0;-25
540 539 01 =11 200 800 1280 1280 0.0 +1.0
490 489 0.1 +11
44.0 4.0 0.0 £1.1
39.0 389 -0.1 =11
340 34.0 0.0 *1.1
30.0 20.0 0.0 S
290 29.0 0.0 EWE
28.0 280 0.0 +1.1
27.0 270 0.0 +1.1
26.0 26.0 0.0 +1.1
25.0 251 01 +1.1
= - 7 BS.
.
.
SITHIPORN ASSOCIATES CO., LTD. S,
SITHIPORN, &57*
SITHIPORN SITHIPORN ASSOCIATES CALIBRATION LABORATORY Jesociates P
assocla t es J CALIBRATION LABORATORY 451-451/1 Sirinthorn Road, Bangbumry, Bangplud, Bangkok, 10700 Thaikand ”'lul.,|’-.\.\“‘>
Tel, +66 2433 8331 Email : calibration@sithiphom.com [orre—
Cert. No. : ACL25111 Cert. No. : ACL25073
JobNo. : VC63ACO064 Pages : lof8
Pages : 8of8 .
10. Peak C sound level o soL® a s Te
Number of cycle Anticipated Measured Deviated Acceptance Equipment : SOUND LEVEL METER
n " z’al"‘; Val“(e&;? cale :/ ": ](""“'; Manufacturer : RI N
test sign: dB dB dB . .
Continuous 1300 130.0 0.0 430 Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
One 1334 1333 o1 3.0 Serial No.: 01222716/ 143832 /22763
ID No.: RYG_FS0020
‘Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB} .
Continuous 1330 1330 00 120 Condition As Found : Goop
Positive half cycle 1354 1352 0.2 *2.0
Negative half cycle 1354 1352 £.2 .0 Customer : ALS LABORATORY GROUP (THAILAND} CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
11. Overload indication KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Measured value (dB ) Deviated Acceptan
Positive Negative Value Limits Location :
one-half cycle  one-half cycle (dB) (dB) Ambient Temperature : (230 +3) °C REVIEW BY ..o
89.5 29.6 0.1 +1.5 Pressure : (1013 £3) KPa
Relative Humidity : (500 £20) %
12. High level stability APPROVED BY .......ooooiiiiiiiiiiiiii
Received Date : 07 JANUARY 2025
SLM Display SLM Display  Deviated Acceptance Calibration Date : 21 - 23 JANUARY 2025
NEXT CAL DATE, 21/01/.2026
Frequency at initial at final Value Limits Date of Issue : 24JANUARY 2025 | NEXTCALDATE....... 0 i S,
Weighting (daB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3 Calibrated by : Nathakorn Pisutpaisan
Approved by ;
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 7 . -
or any value following i iding a lavel of dence of i 95% ( Thanakul Petchurai )
End of Calibration Certificate
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
7o RSl
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Cert. No. : ACL25073
Job No. - VC68ACH059

Pages : 20f8

Calibration Procedure : C -AC01

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 ical and signal tests of 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-42K Al 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 il 1 system of unit d
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

at:

SITHIPORw

associates

Summa of Measurement Result :

Parameter

1. Absolute sensitivity
2. Self-generated noise

3. Acoustical signal tests of frequency weightings

125Hz
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
0.3
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. : VC68AC0059
Pages : 3of8

Maximum-permitted
uncertainty of
measurement (dB)
NA
NA

0.6
0.6
0.7

0.6
07
1.0
0.2
0.1
03
0.3
0.3
035
025
0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIP )Rw

associates

Cert.No. : ACL25073
JobNe. : VC68ACO059

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 ievel meter was replaced by electrical signal input device.

Frequency Weighting

Weighting (dB)

A - weight 108

C - weight 16.7
Flat 26

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)
A
() Flat Cweight  A-weight cocptance
Limits
125 0.2 0.2 0.2 +15
1000 0.6 0.6 0.6 +1.0
8000 -1.0 -L0 -1.0 5.0

= A -

SITHIPORw

associates

4. Flectrical signal tests of frequency weightings

‘Weighting network response with relative to 1 kiz.

Frequency

(8z) Flat

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

5. Frequency and time weightings at 1 kHz

C-weight

02
02
0.1
0.1
0.0
0.0
0.1
0.0

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 (48)
Fast 90
Slow 94.0
Leq 940

6. Long - term stability

A-weight

0.3
0.2
0.1
0.1
0.1
0.0
0.0
0.0

Measured
Value
{dB)

94.0
94.0
94.0

Measured
Value
(dB)

94.0
4.0
94.0

SLM Display SLM Display

Frequency
Weighting
A - weight

at initial
(dB)
94.0

at final
(dB)
94.0

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25073
Job No. : VC68ACO059
Pages : S5of8

Deviation from various frequency weighting response curve (dB)

Acceptance
Limits
2.0
£1.5
+L5
*1.5
+1.0
2.0
+3.0
+5.0

Deviated
Value Limits
(dB) (dB)

0.0 +0.2
0.0 02
0.0 +0.2

Acceptance

Deviated Acceptance
Value Limits
(dB) (dB)

0.0 +0.1
0.0 3
0.0 +0.1

Deviated Acceptance
Value Liwits
(dB) (dB)

0.0 +03

.
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Job No. : VC68AC0059

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

of i 95%

or any value ing

ing a lavel of

End of Calibration Certificate

= Bl

Pages  : Gof8 Pages : Tof8
7. Level linearity on the reference level range
Anticipated  Measured Deviated  Acceptance 8. Level linearity including the level range contro
Value Value Value Limits . -
(dB) (dB) (dB) (dB) Anticipated Measured Deviated Acceptance
137.0 140.0 3.0 +11 Range Valuc Value Value Limits
136.0 140.0 40 +1.1 (dB) (dB) (dB) (dB)
135.0 140.0 50 *1L1 130 94.0 94.0 0.0 #1.1
1340 140.0 6.0 +1.1
1330 1331 o1 =11 Auticipated  Measued  Deviated  Acceptance
1320 132.1 0.1 1.1
1310 1311 o1 11 Range Value Valve Value Limits
129.0 129.1 0.1 +1.1 (dB) (dB) (dB) (dB)
124.0 124.0 0.0 *L1 130 29.0 29.2 0.2 +L1
190 119.1 0.1 +1.1
140 114.1 0.1 #11 9. Tone burst response
:(;.Zg :z(l) 2(1] i ii Time Tcm(? burst Anticipated ~ Measured Deviated Accep'ance
99.0 9.1 0.1 £11 Weighting d“"(“:s“; ™ Cyele :’::2 :’:}:‘; :’:::: I("::':
94.0 94.0 0.0 +1.1
29.0 89.0 0.0 +1.1 0.25 1 108.0 107.9 -0.1 15;-5.0
84.0 84.0 0.0 11 Fast 2 8 117.0 n7.0 0.0 1.0;-25
79.0 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 1.5;-50
9.0 690 0.0 11 Stow 200 800 127.6 127.6 0.0 +1.0
640 64.0 0.0 *11 025 1 99.0 98.9 0.1 15;5.0
30 390 04 =L SEL 2 8 1080 1080 00 10;25
340 340 0o =11 200 800 1280 1280 00 10
49.0 490 0.0 *1.1
440 44.0 0.0 +1.1
39.0 35.0 00 11
34.0 340 0.0 E
30.0 30.1 0.1 +1.1
29.0 291 0.1 +11
28.0 282 02 =11
27.0 27.1 0.1 L1
26.0 262 0.2 *L1
25.0 253 0.3 +1.1
7 G- . Afe
SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY
Cert. No. : ACL25073
Job No. : VC68AC0059
Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Coutinuous 130.0 130.0 0.0 +3.0
One 133.4 133.4 0.0 +3.0
Number of cycle Auticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 1329 0.1 42.0 Review gy . 7 P 7.
Positive half cycle 135.4 135.1 03 320
Negative half cycle 1354 135.1 -03 2.0 APPROVED BY
11. Overload indication NEXT CAL DATE19/03/26
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Lirmits
one-half cycle  one-half cycle (dB) (dB)
89.6 89.5 0.1 £1.5
12. High level stability
SLM Display ~ SLM Display Deviated Acceptance
Frequency at ipitial at final Value Limits
Weighting {dB) (dB) {dB) (dB)
A - weight 137.0 137.0 0.0 +0.3







SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthom Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel. +56 2433 833)

Equipment :
Manufacturer :

email: calibration@sithiphom.com

SITHIPORN
EQPN H -
3 i [
SOUND LEVEL METER
RION

NL-42 / Microphone UC-52 / Preamplifier NH-24

0023318 /157777 /22 5

Cert. No. : ACL25074
Pages : 1lof$

APPROVED BY ™.

21/ 01/ 2026

NEXT CAL DATE... S0 5050

RYG_FS0024
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 : i REVIEW BY
Ambient Temperature : (230+3) °C
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) %
Received Date : 07 JANUARY 2025
Calibration Date : 21 - 23 JANUARY 2025
Date of Issue : 24 JANUARY 2025
Calibrated by : Nathakom Pisutpaisan
Approved by : ‘M
7« Lﬂ N
( 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 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 Electrical signal tests of freqy 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 977900 AA-1001-24 -FEB-25
Measuring Amplifier NA-42KAT 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).
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Summa of Measurement Result : Result of calibration :
1. Absolute sensitivity
Uncertainty Maximum-permitted Reference Measured Acceptance
Parameter @8 uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) {dB) (dB) (dB)
1. Absolute sensitivity 02 N/A 93.9(93.99) 93.9 0.0 .3
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of ighti 2. Self-generated noise
125 Hz 0.3 0.6 2.1 Normal test
1000 Hz 0.3 0.6 Measured Value
8000 Hz 03 0.7 (d8)
4. ical signal tests of” ightis 182
For 10 Hz to 4 kHz 03 0.6
For >4 kilz to 10 kiz 03 07 2.2 The microphone of the sound level meter was replaced by clectrical signal input device.
For > 10 kHz to 20 kHz 03 1.0 Frequency Weighting
5. Frequency and time weightings at 1 kHz 02 02 Weighting (dB)
6. Long - term stability 0.1 0.1 A - weight 131
7. Level linearity on the reference level range 02 0.3 C - weight 192
8. Level linearity including the level range control 02 03 Flat 249
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 035 3. Acoustical signal tests of l'rfsqllency weightings
Meter free-field acoustic response at a level of 84 dB
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1 Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight Limits
125 07 07 0.7 +15
1000 0.0 0.0 0.0 £10
8000 0.0 00 0o 5.0
. B o 2t
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associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25074 Cert. No. : ACL25074
Job No. : VC68AC0059 Job No. : VC68AC0059
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4. Electrical signal tests of frequency weightings 7. Leve! linearity on the reference level range
‘Weighting network response with relative to 1 kHz.
Anticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value .
(3z) Flat Coweight  A-weight Acceptance (aB) (dB) (a8) (a8)
Limits 137.0 137.0 00 +11
63 0.0 0.1 00 2.0 136.0 136.0 00 £11
125 0.0 0.0 0.0 +1.5 135.0 1350 0.0 £1.1
250 0.0 0.0 0.0 +.5 134.0 134.0 0.0 +11
500 0.0 0.0 0.1 15 133.0 1329 0.1 +11
1000 0.0 0.0 0.0 +1.0 132.0 1319 0.1 +1.1
2000 0.0 0.0 0.0 2.0 1310 130.9 0.1 +1.1
wow W W moomw
800 00 o o1 =0 119.0 119.0 0.0 £1.
5. Krequency and time weightings at 1 kHz 1140 1140 0.0 1.1
L 109.0 109.0 0.0 +1.1
5.1 Frequency weightings at 1 kHz 1040 1040 00 i1
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 94.0 94.0 0.0 +02 84.0 84.0 0.0 +1.1
C - weight 94.0 94.0 0.0 0.2 790 790 0.0 *1.1
Flat 94,0 94.0 0.0 £02 740 740 0.0 11
69.0 69.0 0.0 *1.1
5.2 Time weighting at 1 kiz 64.0 640 00 *L
59.0 59.0 0.0 +1.1
Anticipated Measured Deviated Acceptance 540 54.0 0.0 +1.1
Frequency Valye Value Value Limits 490 490 0.0 +1.1
Weighting (dB) (dB) (dB) {dB) 440 44.0 0.0 +1.1
Fast 94.0 94.0 0.0 +0.1 39.0 39.0 0.0 +1.1
Stow 940 94.0 0.0 £0.1 340 34.1 0.1 11
Leq 94.0 94.0 0.0 101 30.0 30.1 0.1 *1.1
29.0 29.1 0.1 +1.1
6. Long - term stability 28.0 28.1 0.1 11
SLM Display SLM Display ~ Deviated  Acceptance 210 27.1 0.1 1.1
Frequency at initial at final Value Limits 26.0 262 02 *11
‘Weighting (dB) (dB) (dR) (dB) 25.0 252 0.2 +11
A - weight 94.0 94.0 0.0

R
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10. Peak C sound level

3 L . Number of cycle “cipated 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)
Range Value Value Value Limits Continous 1300 1300 00 =0
One 133.4 1334 0.0 £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 ~ Measured Deviated  Acceptance test signal (dB) (dB) (dB) (dB)
Conti X . . A
Range Value Value Value imits ¢ fm inuous 133.0 1330 0.0 £2.0
Positive half cycle 1354 1352 02 £.0
(dB) (dB) (dB) (dB) Negative half cycle 1354 1352 02 20
130 9.0 29.1 0.1 +1.1

11. Overload indication
9. Tone burst response

Time Tone burst Anticipated ~ Measured Deviated  Acceptance Measured value { dB ) Deviated Acceptance
duration, T Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle  one-half cycle (dB) (dB)
025 1 108.0 107.9 0.1 15;-5.0 89.5 89.5 0.0 *1.5
Fast 2 8 117.0 117.0 0.0 10;-25
200 300 134.0 1340 0.0 £1.0 12. High level stability
2 8 108.0 108.0 0.0 1.5;-5.0
Stow 200 800 127.6 127.6 0.0 +1.0 SLM Display ~ SLM Display Deviated Acceptance
0.25 1 99.0 98.9 0.1 15;-5.0 Frequency at initial at final Value Limits
SEL 2 8 108.0 108.0 0.0 10;-25 Weighting (dB) (dB) (dB) (dB)
200 800 1280 1280 00 0 A- weight 1370 137.0 00 03

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

or any value ing i iding a lavel of of i 95%

End of Calibration Certificate
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CALIBRATION LABORATORY SITHIPORN)  —— _ SITHIPO Rw SITHIPORN ASSOCIATES
BARNY .
451-451/1 Sirinthorn Road, Bangburnru, Bangplud, Bangkok, 10700 Thailand 4@ I associates CALIBRATION LABORATORY
Tel. +66 2433 8331 Email : calibration@sithiphom.com S ﬁ
Cert. No. : ACL25075 Cert. No. : ACL25075
Pages : 1lof8 Job No.
. . Pages
¢ . . EUD C‘e £ Calibration Procedure : CP-AC-01
Equipment : SOUND LEVEL METER Calibration Method
Alibration :
Manufacturer : faoN This equipment was calibrated by follow on IEC-61672-3 (2013) Standard f d level meter (SL
ent was ral follow on - tan Or 501 ter (SLM).
Model : NL~42 / Microphone UC-52 / Preamplifier NH-24 eapm oy T e fevetme )
The ST.M had tests to Acoustical and Electrical signal tests of ighting with Anechoic chamber and
Serial No.: 00233184 / 144837 /23232
Standard Instraments.
1D No.: RYG 80025 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 :
Condition As Found : GooDb 1. Reference Standard Tnstruments :
Instrument Model Serial No. Cert. No. Due Date
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD. Waveform Generator 33210A MY43017076 EF-0009-4  0S-FEB-25
104 PHAT GI 'PI‘HA“‘ \CAN 40, PHATTHA! . “U(‘AN‘I T::ND(; Waveform Generator 335118 MY52302742 EF-000724  05-FEB25
KHWAER . ’ Digital Multimeter 33461A MY53220104  EELBP21/0267 13-FEB-25
BANGKOK, 10250 THAILAND. = ’
Digital Multimeter 33461A MY53220076  EELJBP20/0267 15-FEB-25
. Digital Multimeter 34461A MY60024273  EEL.BP22/0267 15-FEB-25
Location : ) 1023 . Programmable Attemuator MAT-1070 62100114 EF-000824  0S-FEB-2S
Ambient Temperature : E oL 3) klf REVIEW BY Condenser Microphone 4180 977900 AA-100124  [2-FEB-2S
es H 3+
Pressure ) “ Measuring Amplifier NA-42KAI 34560495 AA3001-24  05-FEB-25
Relative Humidity : (500 £20) % -
APPROVED BY.. i o L - .
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Received Date : 07 JANUARY 2025 3. This certificate is traceable to the i ional system of unit maintained at :
Calibration Date : 21 -23 JANUARY 2025
- 3.1 National Institute of Metrology (Thailand).
Date of Issue : 24 JANUARY 2025 NEXT CAL DATE * of Metrology (Thailand),
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
Calibrated by : Nathakorn Pisutpaisan
Approved b : 7_. W\,
g .
( Thanakul Petchurai )
‘This certificate is issued in with the requi 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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Sa of Measurement Result : Res  ofcalibration :
1. Absolute sensitivity
Uncertainty Maximum-permitted Reference Measured Acceptance
Paramcter @B uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) {dB) (dB) (dB)
L. Absolute sensitivity 02 N/A 93.9(93.94) 93.9 0.0 03
2. Self-generated noise 0.2 NA
3. Acoustical signal tests of fi ightis 2. Self-generated noise
125 Bz 0.3 0.6 2.1 Normal test
1000 Hz 0.3 0.6 Measured Value
8000 Hz 03 0.7 (dB)
4. Electrical signal tests of frequency weightings 18.2
For 10 Hz to 4 kHz 0.3 0.6
F >4 to 10 kHz 03 07 2.2 T~ microphone of the sound lcvel meter was replaced by electrical signal input device.
or > 10kHz to 20 kHz 03 1.0 Frequency Weighting
5. Frequency and time weightings at 1 kHz 0.2 02 W “ghting (daB)
6. Long - term stability 0.1 0.1 - weight 116
7. Level linearity on the reference level range 02 03 C - weight 17.8
8. Level linearity including the level range control 02 03 Flat 235
?;’:r:::kb:::::;’::; 22 :;5 3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB
11. Overload indication 02 025
12. High level stability 0.1 0.1 Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Aumce
Limits
125 04 04 04 £15
1000 0.0 0.0 0.0 + .0
8000 -04 04 04 5.0
s BSofo :
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. Neo. : ACL25075 Cert. No. : ACL25075
Job No. : VC68AC0059 JobNo. :VC68A... .9
Pages : S5of8 Pages : 6of8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
‘Weighting network response with relative to 1 kHz.
Anticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
(Hz) Fat Coweight  Aweight Aceeptance (aB) (a8) (am) (aB)
Limits 137.0 137.0 0.0 +1.1
63 0.0 00 0.0 £2.0 136.0 136.0 0.0 1.1
125 0.0 0.1 0.0 £1.5 135.0 135.0 0.0 +1.1
250 0.0 0.0 0.0 *1.5 134.0 134.0 8.0 +1.1
500 0.0 01 0.0 1.5 133.0 133.0 0.0 +1.1
1000 00 00 00 410 1320 1320 0.0 +11
2000 00 o1 00 20 1310 131.0 0.0 +1.1
4000 00 00 00 3.0 129.0 129.0 0.0 £1.1
124.0 124.0 0.0 11
8000 00 o1 01 50 119.0 1190 0.0 + 1.1
5. Frequency and time weightings at 1 kHz 114.0 1140 0.0 1.1
T —-— SO
Anticipated Measured Deviated Acceptance 99.0 %9.0 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 94.0 94.0 0.0 +02 84.0 84.0 0.0 +1.1
C - weight 94.0 940 0.0 £02 7.0 7.0 00 *11
Flat 940 940 00 +02 Z;'g :;'g g'g i :i
N . 64.0 64.0 0.0 £1.1
5.2 Time weighting at | kHz 500 500 00 11
Anticipated ~ Measured Deviated  Acceptance 54.0 54.0 0.0 1.1
Frequency Value Value Value Limits 490 49.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 440 440 00 ® .
Fast 94.0 94.0 0.0 £0.1 390 390 00 +11
Slow 94.0 94.0 00 0.1 ;3’2 " g o,g : : :
Te 40 40 00 =0t 290 29.0 0.0 £1.1
6. Long - term stability 28.0 28.0 0.0 11
SLM Display SLM Display Deviated Acceptance 270 271 0.1 +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 1.1
A~ weight 94.0 940 o W ,

0.0 +0.3 7 z é! .
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Number of cycle Anticipated Measured Deviated Acceptance
8. Level linearity including the level range control in Value Value, Lepeak Value Limits
Anticipated ~ Measured Deviated Acceptance test signal (dB) (dB) (aB) (dB)
. Continuous 130.0 130.0 00 3.0
Range Value Value Value Limits One 1334 1334 00 £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
Anficipted ~ Moasured  Deviated  Accoptance test signal (dB) (dB) (dB) (dB)
Val Val Vah Limi Continuous 133.0 133.0 0.0 2.0
Rango ue e e s Positive half cyclc 1354 1352 02 20
(dB) (dB) (dB) (dB) Negative half cycle 135.4 1352 02 2.0
130 29.0 29.0 00 1.1
11. Overload indication
9. Tone burst response
Time Tone burst Anticipsted ~ Measured ~ Deviated  Acceptance Measured value (dB ) Deviated Acceptance
duration, Tb Cycle Value Value Value Linaits Pasitive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) onc-halfcycle  one-half cycle (dB) (dB)
0.25 1 108.0 107.9 0.1 15;-5.0 89.6 89.5 0.1 *1.5
Fast 2 8 117.0 117.0 0.0 10;-25
200 800 134.0 1341 0.1 *1.0 12. High level stability
s 2 8 108.0 108.0 0.0 15;5.0
o 200 800 127.6 127.6 0.0 +1.0 SLM Display SLM Display ~ Deviated Acceptance
0.25 1 9.0 98.9 0.1 15;-5.0 Frequency at initial at final Value Limits
SEL 2 8 108.0 108.0 0.0 1.0;-25 Weighting (dB) (dB) (dB) (dB)
200 800 128.0 128.1 01 *1.0 A - weight 137.0 137.0 00 403
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =
or any value i i iding lavel of of i 95%
End of Calibration Certificate
> LI 7o ASe
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. Pages : 20f8
e j te Calibration Procedure : CP-AC-01
Equipment : SOUND LEVEL METER Calibration Method
ration :
Manafacturer - RION
Model NE42./ Microphone UC-52./ B Jifior NFE24 This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for und level meter (SLM),
odel : i -52 / Preamy -
crophone pitbier The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Apechoic chamber and Reference
Serial No.: 00734220/ 157226 /34371 Standard ents.
ID No.: RYG FS0026 For tests results of cach items were made by ohservation of each Instruments display and also with SLM' display.
Condition of this result of calibration :
Condition As Found : GOOD 1. Reference Standard Instraments :
Instrument Meodel Serial No. Cert. No. Due Date
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD. Waveform Generator 332104 MY48017076 EF-000924  05-FEB-25
104 PHAT IH‘PHA‘"‘ \KAN 40, PHATTI ‘"s‘ “U° \NROAD, Waveform Generator 335118 MYS2302742  EF-000724  05FEB-25
BANGAII(E(]:G 10250 ’ T SUAN LUANG, Digital Multimeter 334614 MY53220104 EEL.BP 21/0267 13-FEB-25
% ) Digital Multimeter 33461A MY53220076 ~ EEL.BP20/0267 1 -¢ -5
. Digital Multimeter 34461A MY60024273  EEL.BP 22/0267 15-FEB-25
L‘“‘f“’" : B Programmable Attenuator MAT-1070 62100114 EF-000824  05-FEB-25
Ambient Temperature : (23.0£3) © REVIEW BY ..o Condenser Microphane 4180 2977900 AA-1001-24  12-FEB-25
Pressure : (1013 £3) KPa Measuring Amplifier NA-42KAl 34560495 AA-300124  05-FEB-25
Relative Humidity : (500 +£20 ) %
APPROVED BY .....ooooiiiiiiiiiiiiiiiii 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Received Date : 07 JANUARY 2025 3. This certificate is traceable to the i 1l system of unit dat:
Calibration Date : 27 JANUARY 2025 i ) .
Date of I 281 ARY 2025 NEXT CAL DATE 27/ 01/ 2026 3.1 National Institute of Metrology (Thailand).
ate of Issue : ANU. "AL DATE..... 12K 2020
3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR).
Calibrated by : Nathakorn Pisutpaisan
Approved by :
7‘ N
( Thanakul Petchurai }
This certi 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.
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Summa of Measurement Result : Result of calibration :
1. Absolute sensitivity
Uncertainty Maximurm-permitted Reference Measured Acceptance
Parameter @B uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (a8} (dB) (dB) (dB)
1. Absolute sensitivity 0.2 N/A 93.9(93.94) 93.9 0.0 0.3
2. Self-generated noise 0.2 NA
3. Acoustical signal tests of frequency weightings 2. Self-generated noise
125 Hz 0.3 0.6 2.1 Normal test
1000 Hz 0.3 0.6 Measured Value
8000 Hz 0.3 0.7 (dB)
4. Electrical signal tests of frequency weightings 13.1
For 10Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 03 07 2.2 The microphone o” the sound level meter was replaced by electrical signal input device.
For > 10 kHz o 20 0.3 10 Frequency Weighting
5. Frequency and time weightings at 1 kHz 0.2 0.2 Weighting (dB)
6. Long - term stability 0.1 0.1 A - weight 9.8
7. Level linearity on the reference level range 02 03 C - weight 162
8. Level linearity including the level range control 02 03 Flat 2.1
9. Tone burst response 0.2 0.3
10. Peak C sound lovel 02 035 3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1 Frequency Deviation from various frequency weighting response curve (dB)
A
(Hz) Flat C-weight A-weight oceplxnce
Limits
125 15 1.5 15 *1.5
1000 0.1 0.1 0.1 *1.0
8000 4.2 4.2 -42 +5.0
7 Pl 7o B -
SITHIP ) Rw SITHIPORN ASSOCIATES SITHIPO Rw SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25087 Cert. No. : ACL25087
Job No. : VCG68ACH059 Job No.
Pages : 50f8 Pages : Gof8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
‘Weighting network response with relative to 1 kHz.
Anticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
H. A
(1z) Flat Cweight  A-weight coeplance (dB) (dB) (dB) (dB)
Limits 137.0 137.0 00 £11
63 -0.1 0.1 0.0 20 136.0 136.0 0.0 +1.1
125 0.0 0.0 0.0 *1.5 135.0 135.0 0.0 11
250 0.0 0.1 -0.1 *1.5 134.0 134.0 0.0 +1.1
500 0.0 0.0 0.1 +15 133.0 133.0 0.0 +1.1
1000 0.0 00 00 1.0 132.0 132.0 00 £11
2000 01 0.0 0.0 420 131.0 131.0 0.0 11
2000 o1 00 ol 0 1290 1200 00 £1.1
3000 —O.l 0'0 0'1 50 124.0 124.0 0.0 £1.1
. ) : . 119.0 119.0 0.0 +11
5. Frequency and time weightings at 1 kKHz 114.0 114.0 0.0 +1.1
5.1 Frequency weightings at 1 kHz ;gg :04? 2(1) : ;i
Anticipated Measured Deviated Acceptance 99.0 99.0 0.0 +1.1
requency 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 94.0 94.0 0.0 02 840 840 0.0 1.1
C - weight 94.0 94.0 0.0 £02 7.0 7.0 00 =11
74.0 74.0 0.0 +1.1
Flat 94.0 94.0 0.0 +0.2
69.0 69.0 0.0 *1.1
X . X 1.1
5.2 Time weighting at 1 kilz :‘;g :;2 gg :“
Anticipated Measured Deviated Acceplance 54.0 54.0 0.0 +1.1
Frequency Value Value Value Limits 49.0 49.0 00 +11
Weighting (dB) (dB) (dB) (dB) 44.0 44.0 0.0 +1.1
Fast 94.0 94.0 0.0 0.1 390 390 00 *11
Stow 94.0 939 0.1 +01 340 340 00 +11
300 30.0 0.0 *1.1
940 94.0 0.0 *0.1
tea 290 29.0 0.0 +1.1
6. Long - term stability 28.0 280 0.0 +1.1
SLM Display SLM Display Deviated Acceptance 270 270 0.0 £1.1
Frequency at initial at final Value Limits 26.0 26.0 0.0 £1.1
Weighting (dB) (dB) (dB) (aB) 250 25.0 0.0 £1.1
A - weight 94.0 94.1

o1 +03 ;,W‘_ R
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8. Level linearity including the level range contrel

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 940 0.0 211

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 290 29.8 0.8 ESH

9. Tone burst response

Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighttng. (ms) (dB) (4B) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 01 £1.0
2 8 108.0 108.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 *1.0
025 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.1 0.1 10

SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY

Cert. No. : ACL25087
Job Neo. : VC68AC0059

Pages : 8of8
10. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lopeak Value L
test signal (dB) (dB) (dB) (dB)
Continuous 1300 130.0 0.0 +3.0
One 133.4 1334 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 1354 135.1 0.3 £2.0
Negative haif cycle 1354 135.1 203 +2.0

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-halfcycle  one-half cycle (dB) (dB)
89.6 89.5 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 0.0 403

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

oranyv  fo owing 2 iding a lavel of of approxi 95%

End of Calibration Certificate
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Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial 00734221/ 187363 /23230
ID No.: RYG_FS0027
Condition As Found : GOOD
Customer : ALS LABORATORY GROUF (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUANL ANG,
BANGKOK, 10250 THAILAND.

Lecation : -
Ambient Temperature : (230 £3) °C REVIEW BY ...
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.
Calibrated by : Nathakorn Pisutpaisan
Approved by : ML,
Z -
( Thanakul Petchurai )
This certi is issued in d: with the i 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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Cert. No. : ACL25076
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Pages : 20f8
Calibration Procedure : CP-AC01
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 Flectrical signal . . o 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 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 2977900 - 001-24 - 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 traceable to the ional system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

o< Bhofbr
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Summa of Measurement Result : Result of calibration :
1. Absolute sensitivity
Y mitted Reference Measured Acceptance
Parameter @) uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) (dB) (dB) {dB)
1. Absolute sensitivity 0.2 N/A 93.9(93.94) 93.9 0.0 03
2. Self-generated noise 02 N/A
3. Acoustical signal tests of frequency weightings 2. Self-generated noise
125 Hz 03 0.6 2.1 Normal test
1000 Hz 03 06 Measured Value
8000 Hz 03 a7 (dB)
4. ical signal tests of ighti 54
For 10 Hz to 4 kHz 03 0.6
For > 4 kHz to 10 kHz 03 07 2.2 The microphone of the sound ‘evel meter was replaced by electrical signal input device.
For > 10 kHz to 20 kHz 0.3 10 Frequency Weighting
5. Frequency and time weightings at 1 kiz 02 0.2 Weighting (aB)
6. Long - term stability 0.1 0.1 A - weight 120
7. Level linearity on the reference level range 0.2 0.3 C - weight 17.9
8. Level linearity including the level range control 02 03 Flat 28
9. Tone burst r nse 0.2 03
10, Peak C w:;) L 02 035 3. Acoustical signal tests of frequency weightings
: sound evel 3 ) Meter free-field acoustic response at a level of 84 dB
11. Overload indication 0.2 025
12. High level stability o1 01 Frequency Deviation from various frequency weighting response curve (dB)
Acc
(Hz) Flat C-weight  A-weight eplance
Limits
125 04 04 04 £15
1000 0.1 0.1 0.1 +10
8000 21 2.1 21 50
=B B,
SITHIPO Rw SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25076
JobNo. : VCG8ACO059
Pages = Sof8 Pages  : Gof8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
‘Weighting network response with relative to 1 kHz.
Aaticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value imits
H Acceptan
(52) Bl Coweight  A-weight cecplance (aB) (dB) (aB) (aB)
Limits 137.0 170 0.0 £1.1
63 0.0 00 0.0 2.0 136.0 136.0 0.0 +1.1
125 0.0 0.1 0.0 %15 1350 1350 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 £15 133.0 133.0 00 +1.1
1000 00 0.0 0.0 £1.0 132.0 1320 00 +L1
2000 00 o1 00 20 131.0 131.0 0.0 1.1
4000 00 00 00 430 129.0 129.6 0.0 1.1
4000 0'0 0~1 0'] 5'0 1240 124.0 0.0 £1.1
) . . . 119.0 1190 0.0 %11
5. Frequency and time weightings at 1 kHz 114.0 i14.0 0.0 +11
5.1 Frequency weightings at 1 KHz ::-g :04 g g-g : 1'1
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 94.0 94.0 0.0 +02 84.0 84.0 0.0 +1.1
C - weight 940 94.0 00 £02 70 790 0.0 *11
74.0 740 0.0 1.1
Flat 94.0 94.0 0.0 +02
69.0 69.0 0.0 +1.1
X . 4 +1.1
5.2 Time weighting at 1 kHz :;g :g gg L1
Anticipated ~ Measured Deviated  Acceptance 54.0 539 0.1 1.1
Frequency Value Value Value Limits 49.0 49.0 00 £11
Weighting (dB) (dB) (dB) (dB) 440 43.9 0.1 +11
Fast 94.0 940 0.0 0.1 390 389 0.1 +1.1
Slow 94,0 94.0 0. £0.1 340 2 o1 +11
I SR
6. Long - term stability 28.0 279 0.1 +1.1
SLM Display SLM Display  Deviated Acceptance 270 26.9 0.1 +1.1
Frequency at initial at final Value Limits 26.0 25.9 0.1 1.1
Weighting (dB) (dB) (dB) (dB) 25.0 249 0.1 1.1
A - weight 94.0 94.0 P 4 4 A

0.0 +0.3 P w
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8. Level linearity including the level range controt

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 1.1

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 0.1 L1

9. Tone burst response

Time Tone burst Anticipated Measured viated Acceptance

duration, Tb Cycle Value Value Value Limits

Weighting (ms) (dB) (dB) (dB) (dB)

0.25 i 108.0 107.9 0.1 1.5;-5.0

Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.1 0.1 £1.0

Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0

0.25 1 99.0 989 -0.1 15:-50

SEL 2 8 108.0 108.0 0.0 10;-25
200 800 1280 128.1 0.1 *1.0

7 fp
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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 1334 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 £.0
Positive half cycle 1354 1352 0.2 £.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-halfcy 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 1370 137.0 00 03

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

or any value ing i iding a lavel of of i 95%

End of Calibration Certificate
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Calibration Certificate

Equipment : SOUND LEVEL METER

Mannfacturer : RION

Model : NI.-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00734223 /169439 /72460

ID No.: RYG_FS0029

Condition As Found : GOOD

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

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

Location :

Ambient Temperature : (230 %3) °C

Pressure : (1013 £3) kPa REVIEW BY ..o
Relative Humidity : (500 £20) %

APPROVED BY
04 AUGUST 2025

18-19 AUGUST 2025
20 AUGUSTT 2025

Received Date :
Calibration Date :

Date of Issue : NEXT CAL DATE..... 18/ 08/ 2026

Calibrated by : Nathakorn Pisutpaisan

Approved by :
Wichow B
( Wichok Ekpongpradit )
This certificate is issued in accordance with the requirements of JISO/EC 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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Cert. No. : ACL25314
Job No, : VC68AC0162
Pages 1 20f8
Calibration Procedure : CP-AC-01

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 Flectrical signal tests of frequency weighting with hoic chamber and
Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Jnstruments :

Instrument Model Serial No. Cert. No. Duc Date
‘Waveform Generator 33210A MY48017076 EF-0011-25 11-FEB-26
Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268  22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268  22-APR-26
Digital Multimeter 344614 MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAI 34560495 AA-3002-25 19-FEB-26

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 intemational system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

3.3 Electrical And Electronics Institute (EEI).
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CALIBRATION LABORATORY

Job No. : VCG8ACO162 Cert. No. : ACL25314
Pages : 30f8 Job Na., VC68AC0162
Page 4018
Summar of Measurement Result :
Result of calibration :
Uncertainty Maximum-permitted
Parameter uneertainty of 1. Abselute sensitivity
@B measurement (dB) Reference Measured Acceptance
1. Absolute sensitivity 0.2 N/A Acoustic Signal Value Deviation Limit
2. Self-generated noise 0.2 N/A (dB) (dB) (dB) (dB)
3. Acoustical signal tests of frequency weightings 93.9 (93.94) 93.9 0.0 0.3
125 Hz 0.3 0.6
1000 Hz 0.3 0.6 2. Self-generated noise
8000 Hz 0.3 0.7 2.1 Normal test
4. Blectrical signal tests of frequency weightings Measured Value
For 10 Hz to 4 kHz 0.3 0.6 (dB)
For > 4 kHz to 10 kHz 0.3 0.7 13.50000003
For > 10 kHz 1o 20 kHz 0.3 1.0
S. Frequoncy and fime weightings at 1 kHz 02 02 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
6. Long - term stability 0.1 0.1 Frequency Weighting
7. Level linearity on the reference level range 0.2 0.3 Weighting (dB)
8. Level linearity including the level range control 02 0.3 A - weight 9.9
9. Tone burst response 02 03 C - weight 166
10. Peak C sound level 0.2 0.35 Flat 2.1
11. Overload indication 0.2 025
12. High level stability 0.1 0.1 3. Acoustical signal tests of frequency weightings
Meter frec-ficld acoustic response at a level of 84 dR
Frequency Deviation from various frequency weighting response curve (dB)
(Hz} R . Acceptance
Flat C-weight A-weight .
Limits
125 0.6 0.7 0.7 +1.5
1000 0.1 0.1 0.1 +1.0
8000 -1.6 -1.6 -L6 5.0
wichou g wicko 6.
SITHIPOR SITHIPORN ASSOCIATES
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4, Electrical signal tests of frequency weightings

‘Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) X Acceptance
Flat C-weight A-weight .
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 =1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 Q.1 *5.0

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

Anticipated Measured Deviated Acceptar.ce
Frequency Value Value Value Limits
Weighting (dB} (daB) (dB) (dB
A - weight 94.0 94.0 0.0 £0.2
C - weight 94.0 94.0 0.0 £0.2
Flat 94.0 94.0 0.0 £02
5.2 Time weighting at 1 kHiz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
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) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 £03

Hichow 6,

associates

b7

7. Level linearity on the reference level range

Anticipated Measured Deviated
Value Value Value
(dB) (dB) (dB)
137.0 137.0 0.0
136.0 136.0 0.0
135.0 135.0 0.0
134.0 134.0 0.0
133.0 133.0 0.0
132.0 132.0 0.0
131.0 131.0 0.0
129.0 129.0 0.0
i24.0 124.0 0.0
119.0 119.0 0.0
114.0 114.0 0.0
109.0 109.0 0.0
104.0 104.0 0.0

99.0 99.0 0.0
94.0 94.0 0.0
89.0 89.0 0.0
84.0 84.0 0.0
79.0 79.0 0.0
74.0 74.0 0.0
69.0 69.0 0.0
64.0 64.0 0.0
59.0 59.0 0.0
54.0 54.0 0.0
49.0 49.0 0.0
4.0 44.0 0.0
39.0 39.0 0.0
34.0 34.0 0.0
30.0 29.9 -0.1
29.0 28.9 -0.1
28.0 279 -0.1
27.0 26.9 0.1
26.0 25.9 -0.1
25.0 24.9 -0.1

CALIBRATION LABORATORY

Acceptance
Limits
(dB)
=11
*1.1
+1.1
1.1
1.1
+1.1
1.1
+1.1
+1.1
+1.1
1.1
+1.1
=11
+1.1
*1.1
*1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1
+1.]
+1.1
+1.1
=11
+ 1.1
+1.1
+1.1
+1.1
+ L1
+1.1

Cert. No. : ACL25314
+ VC68AC0162

Job No.
Pages

: 6of8
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10. Peak C sound level

SITHIPOR | ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25314
Job No. : VC68AC0162
Pages 1 Bof§

Number of cycle Anticipated Measured Deviated Acceptance
8. Level linearity including the level range control n Value Value, Lepeak Value Limits
Anticipated  Measured Deviated Acceptance fest signal (dB) (dB) (dB) (dB)
. Continuous 130.0 130.0 0.0 +3.0
Range Value Value Value Limits One 1334 1334 00 430
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1 Number of eycle Anticipated Mecasured Deviated Accentance
in Value Value Value Limits
Anticipated Measured Deviated Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 133.0 133.1 0.1 +2.0
itive half cycle 5.4 . -0.2 +2.0
(dB) (dB) (dB) (dB) Posi 1j/e cycle 13 135.2 0.
Negative half cycle 1354 135.2 -0.2 +2,0
130 29.0 289 -0.1 1.1
11. Overload indication
9. Tone burst response
. . Measured value (dB ) Deviated Acceptance
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative alue Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle  one-half cycle (dB) (dB)
0.25 1 108.0 107.9 0.1 1550 895 89.5 0.0 15
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 =1.0 12. High level stahility
Slow 2 ¢ 108.0 108.0 00 10;-50 SLM Display ~ SLM Display  Deviated Acceptance
200 500 1276 127.6 00 =10 Frequency at initial at final Value Limits
0.25 1 99.0 98.9 -0.1 i
Weighting (dB) (dB) (dB) (dB)
SEL 2 8 108.0 108.0 0.0 R
- wei, 37. K 0.0 +0.3
200 300 128.0 128.1 0.1 +1.0 A weight 137.0 1370 0
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2
or any value g calculati ding a lavel of ce of approximately 93 %
End of Calibration Certificate
pichou 6. chon b
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD. /A\
CALIBRATION LABORATORY SITHIP ORN CALIBRATION LABORATORY SITHIPORN A
481-451/1 Sirinthom Road, Bangburnru, Bangplud, Bangkok, 10700 Thailand 45+451/1 Sirinthor Road, Bangbumi, Bangplud, Bangkok, 10700 Thailand associates J
Tel. +66 2433 8331 Email : calibration@sithiphom.com Tel +66 2433 8331 Email : calibration@sithiphom.com NSCTELTIS 17025
CALIBRATION 0394
Cert. No. : ACL24421 Cert. No. : ACL24421
Pages : 1of8 JobNe. : VC68AC0H051
~e .o . tn Pages : 20f8
- Tluw Calibration Procedure : CP-AC-01
Equipment : SOUND LEVEL METER o
Manufacturer : RION Calibration Method :
. - This equi] t calibrated by foll 1E - .
Model : NL 424 / Mictophonc UC-52 /P plifier NH-24 - equipment was rated by follow on IEC-61672-3 (2013) Standard for sound le 1 meter (SLM).
e SLMbadt. ... A . _C U ¥ ightis ith Anechoi R
Serial No.: 00623390/ 198637 /26418 1 signal tests of ghting with chamber and
Standard Instruments.
ID No.: RYG_FS0615 )
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 :
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 .....ooooooeoeeeeeeees
Pressure : (1013 +3 ) kPa
Relative Humidity : (500 £20 ) %
APPROVED BY ....ooooviiiiiii
Received Date : 12 DECEMRBER 2024
Calibration Date : 23 - 24 DECEMBER 2024
Date of Issue : 26 DECEMBER 2024 NEXT CAL DATE.... 23/ 12/25 . ..
Calibrated by : Nathakomn Pisutpaisan
Approved by : m
; .
(  Thanaku! Petchurai )
This certi 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.

1. Reference Standard Instruments :

Instrument Model
‘Waveform Generator 33210A
‘Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI

Serial No. Cert. No. Due Date
MY48017076 EF-0009-24 05-FEB-25
MY52302742 EF-0007-24 05-FEB-25
MY53220104 EEL.BP 21/0267  13-FEB-25
MY53220076 EEL.BP 20/0267  15-FEB-25
MY60024273 EEL.BP 22/0267 15-FEB-25

621001 4 EF-0008-24 05-FEB-25

2977900 AA-1001-24 12-FEB-25

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 i

at:

1l system of unit

3.1 National Institute of Metrology (Thailand).

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

7 B/
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CALIBRATION LABORATORY SITHIP ORNJ SITHI PORNJ
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Summa of Measurement Result : Result of calibration :
1. Abso ute sensitivity
Uncertainty Maximum-permitted Reference Measured Acceptance
Parameter @) uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity 02 NA 93.9(93.94) 939 00 0.3
2. Selfgenerated noise 02 N/A
3.A ical signal tests of fi ightil 2. Self-generated noise
125 Hz 0.3 0.6 2.1 Normal test
1000 Hz 0.3 0.6 Measured Value
8000 Hz 0.3 0.7 (dB)
4, Electrical signal tests of frequency weightings 146
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 03 07 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For > 10 kHz to 20 kHz 03 1.0 Frequency Weighting
5. Frequency and time weightings at 1 kHz 02 0.2 Weighting (dB)
6. Long - term stability 0.1 0.1 A - weight 13.1
7. Level linearity on the reference level range 02 03 C - weight 19.5
Flat 24.8
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak © dlevel 02 035 3. Acoustical signal tests of frequency weightings
) soundeve § - Meter free-field acoustic response at a level of 84 dB
11. Overload indication 02 0.25
12. High level stability 0.1 0.1 Frequency Deviation from various frequency weighting response curve (dB)
Acceptan
(Hz) Flat C-weight  A-weight coeplance
Limits
125 0.5 0.5 0.5 +15
1000 0.2 0.2 0.2 1.0
0.0 0.0 0.0 +5.0
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4. Electrical signal tests of frequency weightings

‘Weighting network response with relative to 1 kHz.

Frequency

(1z) Flat C-weight
63 -0.1 -0.1
125 0.0 0.0
250 0.0 0.0
500 0.0 0.0
1000 0.0 0.0
2000 0.0 0.0

4000 0.0 0.0
8000 00 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
Anlicipated
Frequency Value
Weighting (daB)
Fast 94.0
Slow 94.0
Leq 94.0

6. Long - term stability

SLM Display SLM Display

Frequency
Weighting
A - weight

at initial
(dB)
94.0

A-weight

0.1
0.1
0.1
-0.1
0.0
0.0
0.0
0.1

Measured
Value
(dB)

94.0
94.0
94.0

Measured
Valye
(dB)

94.0
94.0
94.0

at final
(dB)
94.0
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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)
090 *02
00 *02

0.0 +0.2

Deviated Acceptance

Value Limits

(dB) (dB)
00 +0.1
0.0 -0.1

0.0 +0.1

Deviated
Value Limits
(dB) (dB)

0.0 *03 )‘_' W— _

Acceptance

7. Level linearity on the reference level range

Anticipated ~ Measured Deviated
Value Value Value
(dB) (dB) (dB)
137.0 137.0 0.0
136.0 136.0 0.0
135.0 135.0 0.0
134.0 134.0 0.0
1330 1329 0.1
1320 1319 -0.1
131.0 130.9 0.1
129.0 129.0 0.0
1240 124.0 00
119.0 1190 0.0
114.0 1140 0.0
109.0 109.0 0.0
104.0 104.0 00

99.0 9.0 0.0
94.0 94.0 0.0
8.0 89.0 0.0
84.0 84.0 0.0
79.0 79.0 0.0
74.0 74.0 0.0
69.0 69.0 0.0
64.0 64.0 0.0
59.0 59.0 00
540 54.0 00
490 49.0 0.0
44.0 4.0 0.0
39.0 39.0 00
340 34.0 0.0
300 30.0 0.0
29.0 29.0 0.0
28.0 279 -0.1
210 27.0 0.0
26.0 259 0.1
25.0 249 0L

Acceptance
Limits
(dB)
+1.1
+11
+L1
+1.1
*1.1
L1
*1.1
+1.1
1.1

11
+1.1
£1.1
£1.1
*1.1
1.1
+1.1
*1.1
1.1
£1.1
+1.1
1.1
*1.1
+1.1
+11
+ 1.1

11
+1.1
+1.1
+1.1
=11
+ 1.1
*1.1
=01
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10. Peak C sound level
i o i Number of cycle Anticipated Measured Deviated Acceptance
8. Level linearity including the level range control in Value Value, L " Value Limits
Anticipated ~ Measwred ~ Deviated  Acceptance test signal (dB) (aB) (dB) (dB)
Contin
Range Value Value Value Limits ontinuous 130.0 130.0 0.0 £3.0
One 1334 133.4 0.0 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 ~ Measured ~ Deviated  Acceptance test signal (dB) (dB) (dB) (aB)
Range Value Valge Value Limits f)?ntmuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.1 03 2.0
(dB) (aB) (a8) (dB) Negative half cycle 1354 1352 02 120
130 29.0 29.0 00 +1.1
11. Overload indication
9. Tone burst response
Time Tone burst ficipated  Measured Deviated  Acceptance Measured value (dB) Deviated Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle  one-half cycle (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0 89.6 89.6 0.0 *1.5
Fast 2 8 117.0 117.0 0.0 0;-25
200 800 134.0 1340 00 +1.0 12. High level stability
s 2 8 108.0 108.0 0.0 15;-5.0
low
200 800 127.6 127.6 0.0 +1.0 SLM Display SLMDisplay ~ Deviated Acceptance
0.25 1 99.0 98.9 0.1 5;-5.0 Frequency at initial at final Value Limits
SEL 2 8 108.0 108.0 0.0 0;-2.5 Weighting (dB) (dB) (dB) (dB)
200 800 1280 1280 0.0 *1.0 A - weight 1370 137.0 0.0 0.3
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
or any value following calculation,providing a lavel of confid  ofappro ~ 1y 95%
End of Calibration Certificate
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« PO Vol £ Calibration Procedure : CP-AC01
Equipment : SOUND LEVEL METER Cali .
Manufacturer : RION n::'b"“““ Meth
. N is equipment was calibrated by follow on IEC-61672-3 (2013) Standard f d level meter (SLM).
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24 cauip ooy T (2013) vad fovel meter (SLM).
) The SLM had tests to Acoustical ....d Electrical signal tests of frequency weighting with Anechoic chamberand Re
Serial No.: 00623391 / 198638 /26419
1D N RYG_FS0616 Standizd ents
- = 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 :
Condition As Found : GOCD 1. Reference Standard Tnstruments :
ALS LABORA' Instrument Model Serial No. Cert. No. Due Date
Customer : S LABORATORY GROUP (THAILAND) €O, LTD. Waveform Generator 332104 MY48017076 EF-000924  05-FEB-25
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
KHWAENG PHATTHANAKAN, SUANLUANG, Digital Multimeter 33461A MYS5 220104  EEL.BP21/0267 13-FEB-25
BANGKOK, 10250 THAILAND. e © : g
Digital Multimeter 33461A 53220076 EEL.BP 20/0267 15-FEB-25
" Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Aanc:' °':,‘r o (330439 e Programmable Att uator MAT-1070 62100114 EF-0008-24  0S-FEB-25
. nent Temperature : p 10-1 sy - REVIEW BY ...coooiiiiicccecens Condenser Microphon 4180 2977900 AA-1001-24  12-FEB-25
ressure: - N Measuring Amplifier NA-42KAI 34560495 AA300124  0S-FEB2S
Relative Humidity : (500 +£20) %
APPROVED BY..%.coovvees oo 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Received Date : 12 DECEMBER 2024 3. This certificate is traceable to the international system of unit maintained at
Calibration Date : 23 - 24 DECEMBER 2024 | National Inst £ Motrology (Thaland)
Date of Issue : 26 DECEMBER 2024 NEXT CAL DATE......23(12/.25....... 31 National Instituie of Metrology (Thalland).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
Calibrated by : Nathakorn Pisutpaisan
Approved by : W\/
‘/-‘ .
( Thanakul Petchurai )
This certi 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.
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Summa of Measurement Result : Result of calib  “om :
1. Absolute sensitivity
n rtainty Maximunr-permitted Reference Measured Acceptance
Parameter @8 uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity 02 NA 93.9(93.94) 939 0.0 +0.3
2. Self-generated noise 02 NA
3.A ical signal tests of fi ighti 2. Self-generated noise
125 Hz 0.3 0.6 2.1 Normal test
1000 Hz 03 06 Measured Value
8000 Hz 0.3 0.7 (dB)
4. ical signal tests of i 157
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz 1o 10 kHz 0.3 0.7 2.2 The microphone of the und1 v Im ter was replaced by e ectrical signal input device.
For > 10 kHz to 20 kHz 03 1.0 Frequency Weighting
5. Frequency and time weightings at 1 kHz 0.2 02 ‘Weighting (dB)
6. Long - term stability 0.1 0.1 - weight 4.8
7. Level linearity on the reference level range 02 03 C - weight 213
8. Level linearity including the level range control 02 03 Flat 29
9. Tone burst response 0.2 03 R R L
10. Peak C sound level 02 035 3. Acoustical signal tests of frequency weightings
P Meter free-field aconstic response at a level of 84 dB
11. Overload indication 02 0.25
12. High level stability 0.1 0.1 Frequency Deviation from various frequency weighting response curve (dB)
Acceptan
(Hz) Flat C-weight A-weight ccep R “
Limits
125 0.6 0.6 0.6 +15
1000 0.2 0.2 0.2 +1.0
8000 0.7 0.6 0.6 50
7 fe Lo o Lefeste
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Acceptance
Limits
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4. Electrical signal tests of frequency weightings
Weighting network response with ‘veto 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(1z) Flat C-weight  A-weight Aw?p'fqnce
Limits
63 0.0 -0.1 0.0 2.0
125 0.0 0.0 0.1 1.5
250 00 0.0 -0.1 £1.5
500 0.0 0.0 0.1 *1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1
Anticipated Measured Deviated Acceptance
Frequency Valne Value Value Limits
Weighting (dB) (aB) (dB) (dB)
A - weight 94.0 94.0 0.0 +02
C - weight 94.0 94.0 0.0 +£0.2
Flat 94.0 94.0 0.0 *0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Val e Value Limits
Weighting (dB) (aB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 0.1
Leq 940 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) (aB) (dB)
A - weight 94.0 94.0 0.0 *0.3

Anticipated ~ Measured Deviated
Value Value Value
(dB) (dB) (dB)
137.0 137.0 0.0
136.0 136.0 00
135.0 135.0 0.0
134.0 134.0 0.0
133.0 133.0 0.0
132.0 132.0 0.0
131.0 131.0 0.0
129.0 129.0 0.0
1240 1240 0.0
119.0 119.0 00
114.0 114.0 0.0
1090 1090 0.0
104.0 104.0 0.0
9.0 9.0 0.0
94.0 94.0 0.0
89.0 89.0 0.0
84.0 84.0 0.0
79.0 79.0 0.0
740 74.0 0.0
69.0 69.0 0.0
64.0 64.0 0.0
59.0 59.0 0.0
54.0 54.0 0.0
49.0 49.0 0.0
44.0 44.0 0.0
39.0 39.0 0.0
34.0 34.0 0.0
300 30.0 0.0
29.0 29.0 0.0
280 28.0 0.0
27.0 270 0.0
26.0 26.0 0.0
25.0 249 -0.1

(dB)
*1.1
+1.1
+1.1
*11
11
1.1
+1.1
+1.1
*1.1
+1.1
+1.1
+11
+L.1
*1.1
+1.1
+1.1
+1.1
+1.1
+L1
+L1
*11
+1.1
+1.1
£L1
+1.1
*11
L1
+1.1
11
+1.1
1.1
L1
*1.1
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8. Level linearity inclnding the level range control

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 1.1

Anticipated Measured Deviated Aceeptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 294 04 £1.1

9. Tone burst response

Time Tone burst Anticipated Measured Deviated Acceptance

duration, Tb Cycle Value Value Value Limits

Weighting (ms) (dB) (dB) (dB) (dB)

025 1 108.0 107.9 -0.1 1.5;-5.0

Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 +1.0

Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0

0.25 1 99.0 989 0.1 1.5;-5.0

SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 +1.0

i
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10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak. Val e Limits
test signal (dB) (dB) (dB) (dB)
Continucus 130.0 1300 0.0 *3.0
One 1334 1334 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 1354 135.2 0.2 2.0
Negative half cycle 1354 1352 0.2 2.0

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle  one-half cycle (dB) (dB)
89.5 895 0.0 +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

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

or any value

ing i iding a lavel of confid of i 1y 95 %

End of Calibration Certificate
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Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623394 /198641 /26422
ID No.: RYG_FS0619
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 .....cooooiiiiiiiiiiis
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) %
Received Date : 07 JANUARY 2025
Calibration Date : 21 -23 JANUARY 2025 21/ 01/ 2026
Date of Issue : 24 JANUARY 2025 NEXT CAL DATE..... ..o 00l
Calibrated by : Nathakorm Pisutpaisan
Approved by :

7 Rt

( Thanaku! 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 y follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weightin _ with Anechoic ... . an.._.. ..
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 A 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 977900 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 i ional system of unit maintained at :

3.1 National Institute of Metrology {Thailand).

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

7 A
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Summa of Measurement Result :

Uncertainty
Parameter
(dB)
1. Absolute sensitivity 02
2. Selfgenerated noise 0.2
3.A ical signal tests of fi ighti
125 Hz 0.3
1000 Hz 0.3
8000 Hz 0.3
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3
For >4 kHz to 10 kHz 0.3
For > 10 kHz to 20 kHz 0.3
5. Frequency and time weightings at 1 kHz 02
6. Long - term stability 0.1
7. Level linearity on the reference level range 0.2
8. Level linearity including the level range control 02
9. Tone burst response 0.2
10. Peak C sound level 0.2
11. Overload indication 02
12. High level stability 0.1

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25079
Job No. : VC68AC0059
Pages : 3of8

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

0.6
0.6
0.7

0.6
0.7
1.0
02
0.1
03
03
03
0.35
0.25
0.1

7~ A
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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) 939 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(daB)
146

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

Frequency Weighting

Weighting (dB)

A - weight 126

C - weight 19.1
Flat 24.5

3. Aconstical 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- it A it
i weigh -weight mits
125 04 04 0.4 +135
1000 0.1 0.1 0.1 +10
8000 0.1 01 0.1 +5.0

> B

SITHIPan

associates

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

Frequency
(1) Flat C-weight A-weight
63 00 0.1 00
125 0.0 0.0 0.0
250 0.0 0.0 0.0
500 0.0 0.0 0.0
1000 0.0 00 0.0
2000 0.0 0.0 0.0
4000 0.0 0.0 0.0
8000 0.0 0.1 0.
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated ~ Measured
Frequency Value Value
Weighting (dB) (aB)
A - weight 94.0 94.0
C - weight 94.0 94.0
Flat 94.0 94.0
5.2 Time woighting at 1 kHz
Anticipated Measured
Frequency Value Value
Weighting (dB) (dB)
Fast 94.0 %40
Slow 94.0 94.0
Leq 9240 94.0

6. Long - term stability
SLM Display SLM Display

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

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25079
Job No. : VC68AC0059
Pages : 5of8

Deviation from various frequency weighting response curve (dB)

Acceptance
Limits
2.0
L5
+1.5
1.5
+1.0
20
3.0
+5.0

Deviated Acceptance
Value Limits
(dB) (dB)

0.0 +02
0.0 £02
0.0 +0.2

Deviated Acceptance
Value Limits
(dB) (dB)

0.0 *0.1
0.0 +0.1
0.0 +0.1

Deviated
Value Limits
(dB) (dB)

0.0 £03 Fe W .

Acceptance

SITHIPO Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25079
Job No.
Pages : Gof8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Valye Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 £1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 *1.1
131.0 131.0 0.0 +1.1
129.0 1290 0.0 +1.1
124.0 124.0 00 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 £1.1
109.0 108.0 0.0 £1.1
104.0 104.0 0.0 £1.1
99.0 95.0 0.0 *1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 *1.1
84.0 84.0 0.0 *1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 *1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 540 0.0 +1.1
490 450 0.0 L1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 341 0. +1.1
30.0 30.1 0. +1.1
29.0 29.1 0.1 *1.1
28.0 28.1 0.1 L1
27.0 27.1 0.1 *1.1
26.0 26.1 0.1 +L1
250 25.1 0.1 %11
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8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 0.1 1.1

9. Tone hurst response

Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 1276 127.6 0.0 1.0
025 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 1280 1280 0.0 1.0

r BN

SITHIPO Rw SITHIPORN ASSOCIATES
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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 1333 0.1 3.0
Number of cycle Anticipated Measured Deviated Acceptance
n Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 1329 -0.1 2.0
Positive half cycle 1354 135.1 0.3 +2.0
Negative half cycle 135.4 135.1 0.3 +2.0

11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle  one-half cycle (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 1370 0.0 +0.3

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

orany value ing i iding a lavel of confidence of i 95%

End of Calibration Certificate
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Cert. No. : ACL25112
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Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL~42A / Microphone UC-52 / Preamplifier NH-24

Serial No.: 00623396 / 198643 /26424

ID No.: RYG_F$0621

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 : (23.0 £3) °C
Pressure : (1013 £3 ) kPa REVIEW BY
Relative Humidity : (500 £20 ) %
APPROVED BY

Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025
Date of Issue : 30 JANUARY 2025 NEXT CAL DATE. .. 28/ 01/ 2

Calibrated by - Nathakorn Pisutpaisan

Approved by : M

N
( 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
CALIBRATION LABORATORY

SITHIP DRNJ

associates

Cert. No. : ACL25112
Job No. : VC68ACH064

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was byf Il w IEC-61672-3(2013)8 f  und level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of 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 977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAL 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 i

l system of unit dat:

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR).
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Summa of Measurement Result : Result of calibration -
1. Absolute sensitivity
Uncertaint aximum-] i
v M o ‘pe rmitted Reference Measured Acceptance
Parameter «@B) uncertainty of Acoustic Signal Valuc Deviation Limit
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity 02 NA 93.9(93.94) 93.9 0.0 +0.3
2. Self-generated noise 0.2 NA
3. Acoustical signal tests of fr ighting; 2. Self-generated noise
125Hz 0.3 0.6 2.1 Normal test
1000 Hz 03 0': Measured Value
8000 Hz 03 0. (a8)
4, ical signal tests of Zs 14.8
For 10 Hz to 4 kHz 0.3 0.6
For>4kHzto10 03 0.7 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For > 10 kHz to 20 kHz 0.3 0 Frequency Weighting
5. Frequency and time weightings at 1 kHz 02 0.2 Weighting (dB)
6. Long - term stability 01 0.1 A - weight 3
7. Level linearity on the reference level range 02 03 C - weight 189
8. Level linearity including the level range control 0.2 0.3 Flat 24.4
9. Tone burst response 0.2 03
10. Peak C sound level 02 0.35 3. Acoustical signal tests of frequency weightings
{1, Overload indicaion 02 025 Meter free-field acoustic response at a level of 84 dB
12. High level stability 0.1 0.1 Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Coweight  A-weight Acoepiance
Limits
125 0.3 03 03 £15
1000 0.1 0.1 0.1 *1.0
8000 0.6 0.6 0.6 +5.0
7 LFel o B
SITHIP D Rw SITHIPORN ASSOCIATES SITHIPO RNJ SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY

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

Frequency

(Hz) Flat

63 0.0
125 0.1
250 0.1
500 0.0
1000 0.0
2000 0.0
4000 0.0
8000 0.0

C-weight

0.1
0.1
01
0.1
0.0
0.1
0.0
0.1

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)

94.0
94.0
94.0

SLM Display
at initial
(dB)
94.0

A-weight

0.1
0.1
0.0
0.0
0.0
0.0
0.0
0.1

Measured
Value
(dB)

94.0
94.0
94.0

Measured
Value
(dB)

94.0
94.0
94.0

SLM Display
at final
(dB)
94.1

Cert. No. : ACL25112
Job No. : VC68AC0064
Pages : 50f8

Deviation from various frequency weighting response curve (dB)

Acceptance
Limits
£2.0
*1.5
*1.5
+1.5
*1.0
2.0
390
+5.0

Deviated
Value
(dB)

0.0
0.0
0.0

Deviated
Value
(dB)

0.0
0.0

Deviated
Value
(dB)

0.1

Acceptance
Limits
(dB)

+0.2
+0.2
+0.2

Acceptance
Lirnits
(dB)

+0.1
+0.1
01

Acceptance
Limits
(dB)
+03

=l

7. Level linearity on the reference level range

Anticipated
Value
(dB)
137.0
136.0
1350
134.0
133.0
132.0
131.0
129.0
124.0
119.0
114.0
109.0
104.0

99.0
94.0
29.0
84.0
790
740
69.0
64.0
59.0
54.0
49.0
44.0
39.0
340
30.0
29.0
28.0
27.0
26.0
25.0

Measured Deviated

Value
(dB)
137.0
136.0
135.0
1340
133.0
1320
131.0
129.0
1240
119.0
114.0
109.0
104.0
99.0
%94.0
89.0
84.0
790
74.0
65.0
64.0
59.0
54.0
49.0
4.0
39.0
340
30.1
290
28.1
271
262
25.1

Cert. No. : ACL25112
Job No. : VC68AC0064
Pages : 6of8

Acceptance
Limits
(dB)
+11
+1.1
+1.1
+1.1
+1.1
+1.1
*1.1
+1.1
+1.1

11
1l
£1.1
+1.1
+1.1
£ .1
+1.1
*1.1
EN|
+1.1
*1.1
+1.1
+1.1
+1.1
L1
*1.1
+1.1
+1.1
1.1
+ 1.1
*1.1
*1.1
+1.1
=11
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8. Level linearity including the level range control

Pages : 7of8

Anticipated Measured De ° Acceptance
Range V ue Value Vo Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.1 0.1 +1.1

9. Tone burst response

Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 1080 107.9 0.1 15;-50
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10;-25
200 800 128.0 1281 0.1 +1.0

10. Peak C sound level
Number of cycle Anticipated Measured Deviated Accep
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 1300 0.0 +3.0
One 133.4 133.4 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 135.4 135.1 .3 2.0
Negative half cycle 1354 135. 0.3 2.0
11. Overload indjcation
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle  one-half cycle (dB) (dB)
89.6 89.6 0.0 *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
Thereported un. ... _tyi. ... 0. ...__a . _ certainty multiplied by coverage factor & =2
or any value ing 7 iding a lavel of of i 95%

End of Calibration Certificate
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CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research

DATE OF ISSUE 13 February 2025 CERTIFICATE NUMBER 232797

Cirrus Research Page 1 of 2
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

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 dc

Reader to the requirements of IEC 60942:2003.
Notes:

REVIEW BY ..o

APPROVED BY

NEXT CAL DATE.... }1/.02/2026

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

Certificate Number:

CERTIFICATE OF CALIBRATION 232797

Page 2 of 2

Environmental conditions

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

Before Pressure:  101.42 kPa Temperature: 25.1°C 33.1%
After Pressure:  101.42 kPa Temperature: 25.2 °C 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 | Average | Deviation | Tolerance | Uncertainty

Level (dB) 114.00 0.11dB
Distortion (%) <4.00 1.46 1.70 2,01 172 172 +4.00 0.13%
Frequency (Hz) | 1000.0 | 998.2 998.2 998.2 998.2 18 +20.0 0.1 Hz

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) 114.00 114.00 113.99 114.01 114.00 0.00 +0.75 0.11dB
Distortion (%) <4.00 0.97 0.96 0.95 0.96 0.96 +4.00 0.13 %
Frequency (Hz) 1000.0 998.1 998.1 998.1 998.1 -1.9 +20.0 0.1Hz

Functionality Results

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

End of results
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Tel: +6RO8680812
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‘Web site: wwnw jiranates.com
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MEASUREMENT ITEM

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS;

Ambient condltion in the labaratory are as folloy

Temperature
Relative Humidity
Atmospheric Pressure

PRECONDITIONING

STANDARD USED DURING CALIBRATION:

Instrument name:  doseBadge Reader

NSC-TISI-TIS 17025
CALIBRATION 0367

Acoustic calibration laboratory
Colibration services department.

CALIBRATION REPORT

+ Dose meter
: Cirrus Research plc
CR110AIS
+ YF480
:RYG FS0041
+ Used item
+ ALS labaratory group [thalland) Co, Ltd.

104 Pharthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
d

Khet Suan Luang, Bangkok 10250 Thailan

16 Sep 2024
117 Sep 2024
18 Sep 2024

:23.0£3.0 c
:55.0£15.0 %RH
1010410 hPa

¢ REVIEW BY Hoatorn

APPROVED BY

nexteaLoare MlE

Calibration report Number

COM-112-67

Calibration procedure:

The Noise dasimeter (Unit Under Calibration) wos
calibrated ogainst Standerd dosehadge reader
model: RC-110A which the cofibration wos
performed respecting the requirements of ISO/IEC
17025:2017 and corried out in accordance with
the requirements of IEC 60942:2003 where
appicoble.

Traceability:

This certificote provides  traceability of The
fmeasurement to  recognized the notional
standords, and to realization of the international
system of units (St} through Cirrus research pic via
Certificate number: 218610

: The dose meter {Unit Under Calibration) was praconditioning 24 hours at ambient conditions prior to cafibration

being performed.

Manufacturer: ~ Cirrus Research pl. Model:

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

CALIBRATION RESULTS:

Table 1: The results of duse meter calibiration are reported in the table below.

DoseBadge Reader Level®
(de)

1140

Calibrated by:
(1 Mr, Sorawit Thachalad
T Miss ittraporn Lertsamphol

Remark:

Noise Dosimeter reaiing*
{d8)

1140

Serlal number: 81051

Status
v

i Appraved signatory:

HRANATER ASOCLATES 401

" The declbe level of standard doseBadge reader that supplied to Unit Under Callbration.
“The measurement reading of Unit Under Calibration,

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY

REVIEW BY ..

APPROVED BY.

- 13/ 03/ 2026
NEXT CAL DATE...... R










Cert.No.: 25CH847
Page.: 10f3

Equipment : pH Meter

Manufacturer : Mettler Toledo | REVIEW BY ........oooooiiiiiiiinn
Model : SevenCompact|S$220

Serial No. : C104059460 APPROVED BY

ID No. : RYG_EN0183

Condition As-Received: Used Item

Received Date : 17 duly 2025 | NEXT CAL DATE..... 18/01/27 ..
Calibration Date : 18 July 2025

Reference : 2507-0561DSC-3

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

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

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Calibrated by : Walalak Sirithean

Approved by :
Approved Signatory
() Chakrit Waewwanjua
() Ponpan Paipim
(V/) Saithip Meangmai
Issue Date : 21 July 2025




Cert.No.: 25CH847
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Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2) Ref. Standard Thermometer 3240076 60RC033 251394 01 Apr 2026

- This measurement result is traceable to Sl throught Technology Promotion Association (Thailand - Japan)

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.965 CPA chem 1066667 18 Jan 2026
pH 10.010 CPA chem 1114385 08 June 2026

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

Calibration Results
Function : mV Measurement

Performing curve by D Process Calil at pH (4,7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input (smV) p
pH mV mV pH
pH Meter 4.000 177.48 177.3 4.000 0.058 2.00
S/N.: C104059460 7.000 0.00 -0.2 7.000 0.058 2.00
10.000 -177.48 -177.6 10.000 0.058 2.00

Cert.No.: 25CH847
Page.. 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mV) () k
pH Electrode 4.007 4.008 184.6 0.0044 2.00
S/IN.: 5240606 6.965 6.966 10.2 0.0084 2.00
10.010 10.009 -164.9 0.0065 2.00
Function : T

(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model : InLabExpert Pro-ISM

- Serial No. : 5240606

Dimension of probe

- Length : 120 mm.

- Diameter : 12 mm.

- Immersion Depth : 100 mm.

Calibration Standard uuc* Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (x°C) k
25.0 25.001 25.0 -0.001 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

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

-o0o-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

25E2372
1o0f 2

Certificate No.

Certificate of Calibration

Equipment : PH Meter
Manufacturer: Mettler Toledo
Model : SevenCompact $220
Serial No.: C104059460

1D No.: RYG_EN0183

Condition As-Received: Used Item

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

Received Date: 17 July 2025 Corporate Services 3: Equipment Calibration and Testing Services.
Calibration Date: 22 July 2025
Reference: 2507-0561DSC Submitted by:  ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

Ambient Temperature:  ( 23 £ 2) °C

Relative Humidity:

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

(50 +10) %

Procedure used: Calibration were conducted using calibration procedure No. CP-E17 according to EURAMET cg-15.

Condi

n of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date

1) Multi-Product Calibrator 5500A 6315011 25E1627 19 May 2026

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

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

4.This measurement result is traceable to the International System of Unit maintained through:-

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

Calibrated by :  Napachanok Prasomsoosiri
Issue Date : 23 July 2025

Approved Signatory :

[ 1Phalinee Prabpaipal
[ ]Nuntawat Khamchai

[v/] Pongsagom Boonyaporn

Cert. No.: 25E2372

Page.: 2 of 2
Result of calibration :- (*) Without adjustment () After adjustment
Function: DC voltage measurement Range: 2000 mV
Standard Value UUC* Reading Error Uncertainty
(mv) (mv') (mv) (£nuv)
-200.0000 -200.0 0.0 68
-150.0000 -150.0 0.0 65
-100.0000 -100.0 0.0 63
-50.0000 -50.0 0.0 61
0.0000 0.0 0.0 58
50.0000 49.9 -0.1 61
100.0000 99.9 -0.1 63
150.0000 149.9 -0.1 65
200.0000 199.9 -0.1 68

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

UUC* = Unit Under Calibration.

-o0o-




Equipment : DO Meter with Sensor Cert. No.: 25LM10

Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2501-0600DSC-2
Procedure Used :-
Cert. No.: 25LM10 Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Page.: 1 of 2 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
Equipment : DO Meter with Sensor | 1wy 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.
Manufacturer : YsI 3. This certification is traceable to the International System of Unit.
APPROVED BY ..o Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Model : 5000-115V Result of Calibration :- (*) Without Adjustment
Functios Temperature measurement.
Serial No. : 15E102796 NEXT CAL DATE. .. 20/07/26 . Th\s- ins(r_ument was co.nnected with ire sensor, S/N.: 15E100464
¢ anca uuc Error Uncertainty | C°Verage
ID No. : RYG_EN0032 Point Depth Temperature Reading — Factor
() (mm ) (C) (c) (C) (£°C) k

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. 20.00 60 20.002 19.81 -0.192 0.15 2.00

(Rayong Branch) UUC* : Unit Under Calibration

616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng, :

Rayong 21140 Thailand The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
Location : TPA On Site Calibration Laboratory coverage factor k, providing a level of confidence of approximately 95 %.
Received Order : 17 January 2025 -00o-
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
(/) Suwit Imjai
() Kunchit Promprat

Issue Date : 23 January 2025

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES Cert.No.: 25TW15

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Page.: 2 of 2

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

Condition of this result of calibration
1 i Cert.No.: 25TW15 1. Reference Standard Instruments :
Certificate of Testin . : '
g Page.: 1 of 2 This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).
Equipment : DO Meter Instruments Serial No. ID No. Certificate No. Due Date
Manufacturer : vsi 1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RC001 24MM131 04 July 2025
Model : 5000-115V
2. Standard Material :-
Serial No. : 15E102796
Material Manufacturer Lot.No. Assay
ID No. : RYG_EN0032 ) _
- Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Received Date : 17 January 2025
Test Date : 20 January 2025
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Reference : 2501-0600DSC-1
Dissolved Oxygen Probe No.: 15E100464
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch) T
Titration Method DO Met
616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng, ftration Metho! eter Standard Deviation
Rayong 21140, Thailand (Azide Modification Method) Reading
Laboratory Condition : Temperature (25+5)°C (mg/L) (mg/L) (mg/L)
Humidity (50 +20) %
Test Procedure : In - house method : CP-CH9 8.20 8.20 0.0084
by Comparison Technique with Azide Modification Method
Tested by : Walalak Sirithean This report was certified only for the instrument we tested.lt is allowable to use for study

Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
Approved by : other in full, without written approval of the laboratory
Approved Signatory

() Pornthippa Tameyakul

() Ponpan Paipim -00o-
(/) Saithip  Meangmai

Issue Date : 21 January 2025




Cert. No.: 24TM1663
Page: 10f3

Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received :  Used Item Page: 20f3
Reference : 2411-00020C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:

Equipment : Low Temp. Incubator Instrument Serial No. Cert. No. Traceable Due Date
REVIEW BY 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. .o Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Serial No. : V818.0084 Function of UUC* : Temperature Source
v 01/05/26 Fresh air setting : Close Environment during calibration
ID No. : RYG_ENO154 NEXT CAL DATE....... iyl — 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 4 |AC Supply ( Volt ) 220 221
A.Pluakdaeng, <) S
. 1 3
Rayong 21140, Thailand ) Position : Ref. Stz.j.
Location : BOD Room " o hz | 1D No.:
8 8 1 1RTD-2/1
7 2 1RTD-2/2
Received Order : 01 November 2024 v /?_L o / 3 = O1RTD/ 5
Calibration Date : 01 November 2024 D2 720 " RTD2/4
Ambient Temperature : (26 + 10 ) °C a 5 TRTD.25
Relative Humidity : (50+30)% w 5 IRTD-26
AC Line Vol H
C Line Voltage (220+22)V 7 23.01RTD-07
Calibrated by : Krisda Malee Probe Installation Details : Dimension of Chamber : 8 1RTD-2/8
as 10 om o< 060 m 9 (ref) | 23-01RTD-09
b= 10 cm W= 1.0 m
Approved by : c= 10 cm H= 1.2 m
Approved Signatory Capacity = 0.72 m?*
() Ponpan Paipim
() Suwit Imjai
(/) Kunchit Promprat
Issue Date : 07 November 2024
Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received : Used Item
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
Calibration| UUC* uuc* Temperature Temperature | Overall [Coverage|
Point Setting | Reading stability uniformity Variation| Factor
(*C) (*C) (C) (£°C) (C) () k Equipment : Burette
20.0 20.0 20.0 0.026 0.26 0.53 2
— = REVIEW B
C ; Measured Tem_p_eralure( C) Uncertainty Capacity : 50 mL
Point Position
(C) t [ 2 [ s T 41 5 1 6 [ 7 [ 8 [oef)] (sC) Serial No. : - APPROVED BY .................
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. ID. No. : RYG_EN0216
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. § NEXT CAL DATE “‘24199/25‘“
Te i ity : The 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 .
) ; 3 . Made in : Germany
possible to determine the Ire pattern or 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.
UuUC* : Unit Under Calibration Rayong Branch
Note : The reported uncertainty of measurement was included stability and excluded uniformity . 616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Rayong 21140, Thailand
o o
factor k, providing a level of confidence of approximately 95 %. Ambient Temperature : 20 + 25) °c
-o00- Relative Humidity : (50 = 10) %
Barometric Pressure : 756 mmHg
Calibration Procedure : ASTM E 542 - 01
Calibrated by : Sa-ngeunkam Wongsa

Approved by :
Approved Signatory
(V) Srisuda  Khamtha
() Ponpan  Paipim
() Unnopphol Harachai

Issue Date : 24 September 2024




Equipment :

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

Burette

19 September 2024
Used Item

24 September 2024
2409-0756DSC-3

Condition of this result of calibration

Cert.No.: 24CG3711
Page.: 2 of 2

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
2. The certificate is valid only to the item calibrated on date and place of calibration.
3. True value is converted to true volume at the standard temperature of 20 °c
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

3
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 %.

Equipment :
Capacity :
Serial No. :
ID. No. :
Manufacturer :

Made in :

Submitted by :

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

Calibrated by :
Approved by :
() Ponpan Paipim

(V) Chakrit Waewwanjua

Issue Date :

Cert.No.: 25CG3668
Page.: 10f 2

Burette

50 mL REVIEW BY

RYG_EN0216

Witeg

Germany

NEXT CAL DATE..

APPROVED BY ..o

18/09/26 .

ALS Laboratory Group (Thailand) Co.,Ltd

Rayong Branch

616/10 Moo 5 T.MaenamKoo, A.Pluakdaeng

Rayong 21140, Thailand

(20 + 25) °C
(50 + 10) %
753 mmHg
ASTM E 542 - 01

Srisuda Khamtha

Approved Signatory

19 September 2025

-o0o-
Equipment : Burette Cert.No.: 25CG3668
Received Date : 16 September 2025 Page.: 2 of 2
Condition As-Received : Used Item
Calibration Date : 18 September 2025
Reference : 2509-0564DSC-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 25MM296 TPA 16 July 2026
2) Humidity/Baro/Temp MHB-382SD  AM.42259  140EC016 25H1616 TPA 14 Aug 2026
3) Digital Thermometer HH376 230806555 140EC013 2511740 TPA 17 Jan 2026
This measurement result is traceable to SI Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.
3. True value is converted to true volume at the standard temperature of 20 “C
Calibration result :
Nominal capacity Reading Uncertainty k
(mL) (mL) (tmL) Factor
10 10.0264 0.0082 2.00
25 25.0141 0.0087 2.00
50 49.9952 0.010 2.00

Remark mL = om’

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.

SARTORILS

25BKL0002

Object

Manufacturer

Type

Serial | QM Ident. no.

Electronic non-automatic weighing instrument

Sartorius

MCE2248-2500-U

38101399 | RYG_EN0163

This calibration certificate documents the
traceability to national standards.

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

This certificate relate and apply this equipment
only.

Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong
Branch)
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng,
Rayong 21140, Thailand.

Order no. 2230

Number of pages 4

Date of calibration 20 Feb 2025

This calibrati ifi may not be

issuing laboratory. Calibration certificates without signature are not valid.

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

other than in full except with the permission of NSC-TISI-TIS-17025 and the

Date 06 Mar 2025

Approval of the Calibration Certificate
- .

Mr. Chonchai Inthana

Person in charge

Kachen Lalee

Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang

10310 Bangkok

Verical®
Version 6.5

Page 114




Calibration certificate No.: 25BKL0002
Calibration Certificate

Calibration object

Single range instrument

Model MCE2248-2S00-U

Serial Number 38101399

QM Ident. no | Inventory no. RYG_EN0163 | -

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 S| unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to S| unit through TCS) 23 Aug 2025

Calibration certificate No.: 25BKL0002
Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 20 Feb 2025
Tempera(ure at place of calibration | Temp. diff. 24.4°C| 06K
Tweights - Tplace
Measuring conditions The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.

Comments Humidity 58.0 %RH.

Measurement results | Measurement uncertainties
Repeatability Eccentricity

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

1 10.0000 g 200.0000 g Front left 100.0000 g

2 10.0000 g 200.0000 g Back left 100.0000 g

3 10.0000 g 200.0001 g Back right 100.0000 g

4 9.9999 g 200.0000 g Front right 99.9999 g

5 9.9999 g 200.0000 g Maximum deviation from centric loading indication

6 10.0000 g 200.0001 g |Alece| max = 0.0001 g

7 10.0000 g 200.0000 g

8 10.0000 g 200.0000 g

9 9.9999 g 200.0001 g

10 10.0000 g 200.0000 g

5=000005g  s=000005g

Error of indication

Testload Indication Error  Expansion factor Uncertainty  Uncertainty relative
L ] E k uE) Urel(E)

001009 001009 0.0000 g 2.00 000013 g 13%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 013 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 %
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 0.00013g 0.0026 %
10.0000 g 9.9999 g -0.0001 g 2.00 0.00013 g 0.0013 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014g 0.00068 %
50.0000 g 50.0001 g 0.0001g 2.00 0.00015g 0.00029 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00018 g 0.00018 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
220.0000 g 220.0000 g 0.0000 g 2.00 0.00032 g 0.00015 %

|Elmax = 0.0001 g

UreE) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is vald only if error £ is considre. You willind reference notes on the
uncertainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement resu

Bbicrente note. The reponcd Sxpandse uncarainly of messurament o aled od Ihe andard uncartanty of meacuremient multplicd by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0, There is a 95 % probabilty that the value of the
measurand will be in the assigned value range.

Maximum error of indication

End of calibration certificate

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

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|4

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)

Temperature coefficient considered 1-10°%K

Uncertainty of the weighing result Ugi(W) Ugl(W) =0.00013 g +1.16 - 10° - R

Reference note: The current uncerlainty of measursment s calculated by entering of the reading Rinto this formula. In relaton to thi, there is no need for a
correston of the indication error. The reported expanded uncertainty of measurement s stated as the standard ungertanty of measurement multple

B banaon acior o1 5 catermmed I scbordanca il ine Europonn Calbraton Guiabing ECRAVET ca-Te, va o Trere & 535 probatmiy hati value o the
aairand i be i he aseighes valus range

Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(W) Ugl(Wrel
1% 2.2000 g 0.00016 g 0.0071 %
25% 55.0000 g 0.00077 g 0.0014 %
50 % 110.0000 g 0.0014 g 0.0013 %
75 % 165.0000 g 0.0020 g 0.0012%
100 % 2200000 g 0.0027 g 0.0012%
Graphic realization of the relative uncertainty of | process
Safety factor
10
5 u
3
2 u
1 L]

Displayed example

Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0381g

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

er y t
SCI ECO Services Company Limited
51 Meo 8, Tubkwang, Kaeng Khol, Saraburi, Thailand 18260
Bangkok Tel : +668 9205 6851, +689 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scieco.co.th  E-Mail : calibrate@scg.co.th

NSC-TISITIS 17025
CALIBRATION 0244

Certificate No. T251530 . . Page 1 of 3
Cert f cate of Ca ibration
Equipment : Chamber ( Oven )
Manufacturer : MEMMERT
Model : UF110
AFPROVED BY “
Serial No. : B416.2420 }
NEXT CAL. DATE tol0y
Customer Code : RYG EN0012
ID No. : T6444A5
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)

616/10 Moo 5 T.Maenamkeo,
A.Pluakdaeng, Rayong 21140

Customer Location : ENVIRONMENT LABORATORY

Date of Receipt : 3 September 2025
Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By %LN Boonchai Suriyawong (Site Calibration Manager)

17 SEP WIS

Date of Issue

The inties are for a probability of approximately 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 ility to ized national

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

FM-TLO06 102/27-03-68




Certificate No. T251530

Equipment
Date of Calibration
Environment

eo y

r

SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

NSC-TISI-TIS 17025
CALIBRATION 0244

Page 2 of 3

Caibration eport

Chamber ( Oven )
10 September 2025
Temperature : 35.7-36.6 °c

Line Voltage : 226.8-233.7 V

Relative Humidity : 55-65 %RH

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

resistance thermometer detector use for ambient

. The calit

was done in

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 .

2. Reference Standard Instrument :
Instrument Model Instrument No,
RTD 100 ohm 30-(CHI-10}
s DATA LOGGER  34970A T47

w

. This certificate is traceable to :

Certificate No.

Due Date
9 November 2025
9 November 2025

T242203
T242203

National Institute of Mectrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244,

IS

Time Constant 3

Fresh Air Damper

. Condition of calibrated item : good
Equipment Description :

Hour 29
pen X Min

Minute At 104
[ Medium

DClose

{TNot Available

o

. Adjustment :

{ )} without adjustment

Approved By

o,

C
Max

{ X ) after adjustment

pyA

FM-TLO7 102/27-03-6%

ero y e er

SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

Certificate No. T251530

NSC-TISLTIS 17025
CALIBRATION 0244

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

Page 3of 3
Ca braton e ort
30-CHT 30-CH8
30-CHg
Chamber Edge
30-CHY
30-CH3 -
2 30-CH4
30-CH2
¢
72
W . D
<ar*
w

Size of Instalied Standard sensor number 30-CH1 to number 30-CH8: a=5¢m. ,b=5cm. and ¢=5cm.

Size of (nstalled Standard sensor number 30-CHS : W/2 =56 cm./2 , H/2 = 48 cm.f2 and D/2 = 40cm./2

30-CHS
H
30-CH1
Remark
Measurement Results
Calibration Point 30.CHL 30-CHz
104 104.02 103.70
180 180.67 17878
Chamber { Oven )
Reading (°C)
Setting °C
Min , Max Average
104.0 103.9,104.1 104.0
180.0 179.9,180.1 180.0

*The quoted uncertainty exclude "uniformity”

‘The calibration result apply only the above calibrated item.

Average (°C)

Average Standard Reading at each position (°C)

30-CH3 30-CHa. 30-CH5 30-CHE 30-CH7
104.01 104.16 104.11 104.08 104.01
180.38 179.85 179.1% 180.27 180.98

Temperature Distribution
Stabiltty {2 °C )

Unitormity { °C)

104.00 0.08 0.61 0.42

180.07 0.21 151 0.52

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

alevel of confidence of approximately 85 %

End of Certificate.

Approved

30-CHB

104.33

181.04

30-CHY

103.61

179.49

Coverage

Uncertainty (£ °C )

Factor i

Pl

2.00

2.00

FM-TLO7 102/27-03-68

Accredited by

NSC-TISI-TIS 17025
Calibration 0426

Calibration certificate

Calibration Certificate No.

SARTORILS

25BKL0003

Object

Manufacturer

Type

Serial | QM Ident. no.

Electronic non-automatic weighing instrument

Sartorius

MSU224S-100-DU

31709552 | RYG_EN0003

This calibration certificate documents the
traceability to national standards.

Uncertainties of measurements are taken into
account when only statements of compliance
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 W 08,

This certificate relate and apply this equipment

only.
Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong
Branch)
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, REVIEW BY
Rayong 21140, Thailand.
Order no. 2230
APPROVED BY....
Number of pages 4
NEXT CAL DATE. 20/02/26
Date of calibration 20 Feb 2025
This may not be 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
- .

Mr. Chonchai Inthana

Person in charge

Kachen Lalee

Calibration certificate No.: 25BKL0003

Calibration Certificate

Calibration object

Single range instrument

Model MSU224S-100-DU

Serial Number 31709552

QM Ident. no | Inventory no. RYG_ENO0003 | ---

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 S| 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
10310 Bangkok

Verical®
Version 6.5

Page

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang
10310 Bangkok

Verical®
Version 6.5

Page
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Calibration certificate No.: 25BKL0003
Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 20 Feb 2025
Tempera(ure at place of calibration | Temp. diff. 247°C|03K
Tweights - Tplace
Measuring conditions The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.

Comments Humidity 62.3 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity

Test load (nominal): 10 g | 200 g Test load (nominal): 100g
109 2009 Center 100.0000 g

1 10.0000 g 200.0000 g Front left 100.0000 g

2 10.0000 g 200.0001 g Back left 100.0001 g

3 9.9999 g 200.0000 g Back right 99.9999 g

4 10.0000 g 200.0000 g Front right 99.9999 g

5 10.0000 g 200.0001 g Maximum deviation from centric loading indication

6 9.9999 g 200.0000 g 1Alecc| max = 0.0001 g

7 10.0000 g 200.0000 g

8 10.0000 g 200.0000 g

9 10.0000 g 200.0000 g

10 10.0000 g 200.0001 g

5=000004g  5=000005g

Error of indication

Testload Indication Error  Expansion factor Uncertainty  Uncertainty relative
L ] E k uE) Urel(E)

001009 001009 0.0000 g 2.00 0.00012g 12%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 013 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013g 0.013%
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013g 0.0026 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00013g 0.0013 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014g 0.00068 %
50.0000 g 50.0000 g 0.0000 g 2.00 0.00015g 0.00029 %
100.0000 g 100.0001 g 0.0001 g 2.00 0.00018 g 0.00018 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
220.0000 g 220.0000 g 0.0000 g 2.00 0.00032 g 0.00015 %

Maximum error of indication [Elmax = 0.0001 g

UreE) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is vald only if error £ is considre. You willind reference notes on the
certainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement resul

Bicrence note. The raponcd Sxpandss ncarainy of messurament o ialod o4 Ihe oandard uncartanty of mescuremient multplid by the documented

Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0, There is a 95 % probabilty that the value of the

measurand will be in the assigned value range.

End of calibration certificate

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)

Temperature coefficient considered 110K

Uncertainty of the weighing result Ug(W) Ugi(W) =0.00013 g +3.42 - 10°°

Reference note: The current uncertainty of measuremant s calcuated by entering of the resding R nto this formula. In elaton to hi, there s no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied wit

Epanion ot of 3 catertmmed I bcbordanca wih ive Europoan Calbraton Guideing EURAVET ca-Te, V4.0 Shere 2 & 55 52 probatily it ins vatse o the
measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative

R Ugi(W) Ugl(Wrel

1% 2.2000 g 0.00014 g 0.0063 %

25% 55.0000 g 0.00032 g 0.00058 %

50 % 110.0000 g 0.00051 g 0.00046 %

75 % 165.0000 g 0.00069 g 0.00042 %

100 % 220.0000 g 0.00088 g 0.00040 %
Graphic realization of the relative uncertainty of | process

Safety factor

Sme|a
LILIL

Displayed example

Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0380 g

Sartorius (Thailand) Co., Ltd.

Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|4 10310 Bangkok Version 6.5 Page 4|4
REVIEW BY

APPROVED BY

NEXT CAL DATE




Cert.No.: 25CH1001
Page.: 10of 3

Equipment : pH Meter

Manufacturer : Mettler Toledo

Model : Seven2Go 52 | REVIEW BY

Serial No. : 232588424

ID No. : RYG_FS0605 APPROVED BY

Condition As-Received: Used Item

Received Date : 22 August 2025 T CAL AT 25/08/26
Calibration Date : 25 August 2025 : o

Reference : 2508-0746DSC-1

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

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

Ambient Temperature : (25 £ 25) °C
Relative Humi : (50 + 15) %
Calibration Procedure : In - house method :
- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with
certified reference material (CRM)
- CP-CH8 by comparison with temperature standard
Calibrated by : Walalak Sirithean

Approved by :
Approved Signatory

() Chakrit Waewwanjua
() Ponpan Paipim
(v/) Saithip  Meangmai

Issue Date : 26 August 2025

Cert.No.: 25CH1001

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 58440003 130RC120  24E3731 25 Nov 2025
2) Ref. Standard Thermometer 4982054 110RC044 251708 03 July 2026

- This measurement result is traceable to S| throught Technology Promotion Association (Thailand - Japan)

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.987 CPA chem 1034204 27 Sep 2025
pH 10.010 CPA chem 1114385 08 June 2026

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

Calibration Results

Cert.No.: 25CH1001

Functio V Measurement
Performing curve by D Process Calil at pH (4,7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(:mV) k
pH mv mV pH
pH Meter 4.00 177.48 178 4.00 0.58 2.00
S/N.: C232588424 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.00 0.58 2.00

Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of [ Coverage
Calibration Buffer Solution Reading Reading |pH factor
(mV) (%) k
pH Electrode 4.007 4.00 149 0.0071 2.00
SIN.: 2465869 6.987 7.01 -26 0.0086 2.00
10.010 10.01 -195 0.0092 2.00
Function : T
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab Expert Go-ISM
- Serial No. : 2465869
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
25.0 25.001 253 0.299 0.13 2.00
45.0 45.001 45.4 0.399 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

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




-o- —e-
it msaiy Wnaned dstui e FBuRTIEA
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...
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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...
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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 -
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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)
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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...
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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
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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...
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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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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Methad
3 Cadmium Digestion, Inductively Coupled Plasma Methad
4 Chromium Digestion, Inductively Coupled Plasma Method
5 Copper Digestion, Inductively Coupled Plasma Method
6 Hexavalent Chromiurn Colorimetric Method

7 Lead Digestion, Inductively Coupled Plasma Method
8 Manganese Digestion, Inductively Coupled Plasma Method
9 Mercury Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method

10 Nickel Digestion, Inductively Coupled Plasma Method
11 Selenium Digestion, Inductively Coupled Plasra Method
12 Trivalent Chromium Calculation

13 Zinc Digestion, Inductively Coupled Plasma Method
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1 Aluminum Digestion, Inductively Coupled Plasma Method
2 Antimony Digestion, Inductively Coupled Plasma Method
3 Arsenic Digestion, Inductively Coupled Plasma Method
4 Barium Digestion, Inductively Coupled Plasma Method
5 Beryllium Digestion, Inductively Coupled Plasma Method
6 Cadmium Digestion, Inductively Coupled Plasma Method
7 Chromium Digestion, Inductively Coupled Plasma Method
8 Chromium (lIl) Calculation

9 Chromium (V1) Colorimetric Method

10 Copper Digestion, Inductively Coupled Plasma d

11 Lead ..

o
dnduit ansuaiy FFased
11 Iron Digestion, Inductively Coupled Plasma Method
12 Lead Digestion, Inductively Coupled Plasma Method
13 Manganese Digestion, Inductively Coupled Plasma Method
14 Mercury Digestion Cold-Vapor Atomic Absorption

Spectrometric Method

15 Molybdenum Digestion, inductively Coupled Plasma Method
16 Nickel Digestion, Inductively Coupled Plasma Method
17 Selenium Digestion, Inductively Coupled Plasma Method
18 Sitver Digestion, Inductively Coupled Plasma Method
19 Vanadium Digestion, Inductively Coupled Plasma Method
20 Zinc Digestion, Inductively Coupled Plasm hod

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