NMANUIN I

1PNEISNISEIULNBULATDINDNTIILATIEH




18n15LATeeHaN I UN1SAATIZ / negau

right solutions.
right partner.

Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Ambient Particulate Matter (PM-10) High Volume BKK_FS0388 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0386 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0387 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_ENO0O1 22-Feb-24 22-Feb-25 12
Ambient Total Suspended Particulate High Volume BKK_FS0369 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0367 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0368 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_ENO001 22-Feb-24 22-Feb-25 12
Noise Leq 24 hrs Sound Calibrator BKK_FS1221 19-Dec-23 18-Dec-24 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0968 22-Feb-24 21-Feb-25 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0969 23-Feb-24 22-Feb-25 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0970 22-Feb-24 21-Feb-25 12
Water Lab pH at 25 °c pH meter BKK_EN0342 27-Oct-23 27-Oct-24 12
Water Lab Total Hardness Burette BKK_ENO171 27-Feb-24 27-Aug-25 18
Water Lab Turbidity Chamber (Cooling Room) BKK_ENO0167 6-Dec-23 6-Jun-25 18
Water Lab Sulfate lon Chromatography BKK_EN0069 12-Jan-24 12-Jan-25 12
Water Lab Total Suspended Solids Electronic Top-Loading Balance BKK_EN0003 9-Aug-23 9-Aug-24 12
Water Lab Total Suspended Solids Oven BKK_EN0425 6-Nov-23 6-Nov-24 12
Water Lab Total Dissolved Solids 180°C Electronic Top-Loading Balance BKK_EN0003 9-Aug-23 9-Aug-24 12
Water Lab Total Dissolved Solids 180°C Oven BKK_EN0425 6-Nov-23 6-Nov-24 12
Water Lab Lead ICP-MS BKK_EL0043 6-Apr-23 6-Oct-24 18
Water Lab Lead Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab  [Lead Chamber (Cooling Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Water Lab Total Iron ICP-MS BKK_EL0043 6-Apr-23 6-Oct-24 18
Water Lab Total Iron Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab Total Iron Chamber (Cooling Room) BKK_ENO167 6-Dec-23 6-Jun-25 18
Water Lab Arsenic ICP-MS BKK_EL0043 6-Apr-23 6-Oct-24 18
Water Lab Arsenic Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab  [Arsenic Chamber (Cooling Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Water Lab Cadmium ICP-MS BKK_EL0043 6-Apr-23 6-Oct-24 18
Water Lab Cadmium Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab Cadmium Chamber (Cooling Room) BKK_ENO167 6-Dec-23 6-Jun-25 18

alsglobal.com



High Volume Air Sampler Calibration Worksheet

Siam City Cement Public Company

Project Site : Limited Barometric Pressure (mm Hg) : 721.1
Calibrate Location : 1uygtiuaia Temperature ( °C) : 41.4
Calibrate Date : 2-Apr-24 High Volume ID : BKK_FS0388
CalibrationSheet No.: C-020424-BKK_FS0388 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N: 5328
Calibrator Model : TE-5028A Calibrator Slope : 1.04104
Calibrator S/N: 2585 Calibrator Intercept: -0.00779
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 2.2 0.949 32 Slope : 41.1637

z 26 1.031 36 Intercept: -6.3912

3 3.0 1.106 40 Correlation Coefficient : 0.9940

4 3.6 1.211 44

5 4.4 1.338 48

1 (CFM)
65.4
1 y = 41.164x - 6.3912
0.0 T T T T T T T T T T T
0.0 0.5 1.0 1.5
Qa (m3/min)
) Wl - —
Calibrated by Al Sara Approved by : -

( Mr.Jatsarawut Pattama)

Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.:2 ISSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

Siam City Cement Public Company

Project Site : Limited Barometric Pressure (mm Hg) : 721.1
Calibrate Location : 1udadssniu Temperature ( °C) : 41.4
Calibrate Date : 2-Apr-24 High Volume ID : BKK_FS0386
CalibrationSheet No.: C-020424-BKK_FS0386 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N: 4790
Calibrator Model : TE-5028A Calibrator Slope : 1.04104
Calibrator S/N: 2585 Calibrator Intercept: -0.00779
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 2.2 0.949 32 Slope : 44.3289

2 2.6 1.031 36 Intercept : -10.0066

3 3.2 1142 40 Correlation Coefficient : 0.9981

4 3.6 1.211 44

5 4.2 1.308 48

1 (CFM)
65.4
y =44.329x - 10.007
0.0 T T T T T T T T T T T T T T
0.0 0.5 1.0 1.5
Qa (m3/min)
) Wl - —
Calibrated by Al Sara Approved by : -

( Mr.Jatsarawut Pattama)

Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.:2 ISSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

Siam City Cement Public Company

Project Site : Limited Barometric Pressure (mm Hg) : 721.1
Calibrate Location : UIULUTWTE Temperature ( °C) : 41.4
Calibrate Date : 2-Apr-24 High Volume ID : BKK_FS0387
CalibrationSheet No.: C-020424-BKK_FS0387 High Volume Model : G1051
Calibrator ID: BKK_FS0625 High Volume S/N: 1626
Calibrator Model : TE-5028A Calibrator Slope : 1.04104
Calibrator S/N: 2585 Calibrator Intercept: -0.00779
Test No. Delta H,0 Qa I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 2.0 0.905 32 Slope : 403714

z 26 1.031 36 Intercept: -4.8978

3 3.0 1.106 40 Correlation Coefficient : 0.9978

4 3.6 1.211 44

5 4.2 1.308 48

1 (CFM)
65.4
y =40.371x - 4.8978
0.0 T T T T T T T T T T T
0.0 0.5 1.0 1.5
Qa (m3/min)
) Wl - —
Calibrated by Al Sara Approved by : -

( Mr.Jatsarawut Pattama)

Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.:2 ISSUE DATE: 20/11/23
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Sartorius (Thailand) Co., Ltd. iﬁé Q
129 Rama ¢ Road, Huaykwang, Huaykwang, Bangkok 10310 ;;//.—_-\T,_;_; “
Tel: +66 2643 8361-6 , e-mail: service.thailand@sartorius.com "":4@‘\&‘\

NSC-TISI-TIS 17025

! CALIBRATION 0426
@€
SUUSS of calibration
Model Number:  LA130S-F Certificate No. : 24BCl|0068
Description : Analytical Balance Issued Date :  Friday, February 23, 2024
Serial Number: 25409664 Reference No. : 229196
ID No. : RYG_EN0QOO1
Manufacturer : Sartorius Page No. : 1 Of]

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

Calibrated Place : ALS Laboratory Group (Thailand) Co., Lid.(Balance Room) S
616/10 Moo 5§ T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.

Calibrated By : Mr.Chonchai Inthana

Calibration
Calibration Date : Thursday, February 22, 2024 Procedure No. : This calibration was conducted by

Using in-house calibration procedure number (WI-003)
Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:

Capacity : 150 ¢ Readability : 0.0001 g Temperature : 236°°C e 5.0°C
Humidity : 54.0 % RH + 10.0%RH

Reasons for calibration Pressure _ + _

(] New Instaltation ] Service / Repaired Re-calibration/ Malntenance Equipment Condition: Good Operate [ Fair

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which
realise the unit of measurement according to the International Standard System of Units (S1). Report of Tolerance came form list of
Sartorius Metrological Specifications.

Traceability:

Model Number Description Traceability Cetificate No. Due Date
YCS011-522-00 |Sartorius weight set 1mg - 5000g E2,YCS011-522-00 TCS M2308197S 23-Aug-2025
MHB-382SD Humidity/Barometer/Temp Lutron MHB-382SD DKSH 19231845 23-Aug-2024

This certificate relate and apply this equipment only.

This certificate may not be reproduced other than in full except with .
the prior written approval of the Verification Operation Division QJ\""\’ .
Sartorius (Thailand) Co., Lid. —_—

TEPrHdW0

Mr.chonchai Intrhana(Technical Manager)

SOF FM 33 03 February 2022



Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 8361-6 Fax: +66 2643-8367, e-mail: service.thailand@sartorius.com
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SARTORILS

2 of Calibration

Model Number: LA130S-F Certificate No. : 24BCI0068

Description : Analytical Balance Issued Date:  Friday, February 23, 2024
Serial Number; 25409664 Reference No. ; 229196

ID No. : RYG_ENOOO1

Manufacturer : Sartorius Page No. : 20f2

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
The reproducibility is the ability of a weighing instrument to display nearly identical readouts | The ofi-center icading error is yielded by the difference between the
under constant lest conditions when the same load within a measurement series Is placed readout of the load, i.e. 1/3 or 1/4 of maximim capacily, placed in the
repeatedly on the welghing pan in the same manner, The standard deviation is used to middle of the weighing pan and befween each of four additional
express reproducibility quantitatively. measurement points ( positions defined according to OIML R76).
Nominal Value : (Low Load) 10.0000 $9.9599 Nominal value : 50 g
10 g 10.0000 100.0000 Tolerance 0.0004 g
Tolerance 10.0000 100.0001
0.0001 g 10.0000 100.0001 Difference
$.9999 100.0000 1 -
Nominal Value : (High Load) 10.0000 100.0001 2 -0.0001
100 g 10.0000 100.0000 3 0.0001
0.0001 g 9.99299 100.0002 \/6 5 0,0000
9.9999 100.0001 2 5 6 -
Standard Deviation 0.00005 0.00008
Linearity
The linearity, also called linearity error. Describes the devialion of the characteristic curve of a weighing instrument from the linear slope.
Tolerance 0.0002 g9
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(9) (9) (9) (9) (9)
0.01 0.0100 0.0100 0.0000 0.00020
0.05 0.0500 0.05090 0.0000 0.00021
0.1 0.1000 0.1000 0.0000 0.00021
0.5 0.5000 0.5000 0.0000 0.00021
1 1.0000 1.0000 0.0000 0.00021
2 2.0000 2.0000 0.0000 0.00021
5 5.0000 5.0000 0.0000 0.00021
10 10.0000 10.0001 0.0001 0.00024
7 20 20.0000 20.0001 0.0001 0.00021
100 100.0000 99,9999 -0.0001 0.00024

End of Report.

SOP FM 33 03 February 2022




High Volume Air Sampler Calibration Worksheet

Siam City Cement Public Company

Project Site : Limited Barometric Pressure (mm Hg) : 721.1
Calibrate Location : 1uygiuea Temperature ( °C) : 41.4
Calibrate Date : 2-Apr-24 High Volume ID : BKK_FS0369
CalibrationSheet No.: C-020424-BKK _FS0369 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N : 4166
Calibrator Model : TE-5028A Calibrator Slope : 1.66209
Calibrator S/N: 2585 Calibrator Intercept : -0.01241
Test No. Delta H,0 Quta I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 4.0 1.1535 40 Slope : 42.2254

2 4.8 1.2624 44 Intercept : -9.1136

3 6.0 1.4100 50 Correlation Coefficient : 0.9987

4 6.8 1.5002 54

5 8.0 1.6262 60

1 (CFM)
65.4
y=42.225x-9.1136
0.0 T T T T T T T T T T T T T T T T T r r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
Calibrated by \J ﬁj&r&wﬁ Approved by : - -
( Mr.Jatsarawut Pattama ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

Siam City Cement Public Company

Project Site : Limited Barometric Pressure (mm Hg) : 721.1
Calibrate Location : 1udadszniu Temperature ( °C) : 41.4
Calibrate Date : 2-Apr-24 High Volume ID : BKK_FS0367
CalibrationSheet No.: C-020424-BKK FS0367 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N : 4162
Calibrator Model : TE-5028A Calibrator Slope : 1.66209
Calibrator S/N: 2585 Calibrator Intercept : -0.01241
Test No. Delta H,0 Quta I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 3.8 1.1246 40 Slope : 39.4309

2 4.6 12361 44 Intercept : -4.4187

3 5.6 1.3626 50 Correlation Coefficient : 0.9976

4 6.8 1.5002 54

5 8.0 1.6262 60

1 (CFM)
65.4
y=39.431x -4.4187
0.0 T T T T T T T T T T T T T T T T T r r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
Calibrated by \J ﬁj&r&wﬁ Approved by : - -
( Mr.Jatsarawut Pattama ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

Siam City Cement Public Company

Project Site : Limited Barometric Pressure (mm Hg) : 721.1
Calibrate Location : UG Temperature ( °C) : 41.4
Calibrate Date : 2-Apr-24 High Volume ID : BKK_FS0368
CalibrationSheet No.: C-020424-BKK FS0368 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0625 High Volume S/N : 4165
Calibrator Model : TE-5028A Calibrator Slope : 1.66209
Calibrator S/N: 2585 Calibrator Intercept : -0.01241
Test No. Delta H,0 Quta I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 3.8 1.1246 40 Slope : 38.1602

2 4.6 12361 44 Intercept : -3.1925

3 6.0 1.4100 50 Correlation Coefficient : 0.9988

4 6.8 1.5002 54

5 8.2 1.6462 60

1 (CFM)
65.4
y =38.16x - 3.1925
0.0 T T T T T T T T T T T T T T T T T r r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
Calibrated by \J ﬁj&r&wﬁ Approved by : - -
( Mr.Jatsarawut Pattama ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23



SITHIPORN ASSOCIATES CO.,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACC23048

Pages : 10of3

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND CALIBRATOR
RION

NC-75

35024431

BKK_FS1221

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

( 23.0 £3 ) °C
(1013 £3) kPa -
(50.0:|:20) % iV e O

B e Dl
28 NOVEMBER 2023 T
19 DECEMBER 2023

22 DECEMBER 2023

Nathakorn Pisutpaisan

77 B

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
TR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC23048
Job No. : VC67AC0035

Pages : 20f3
Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on IEC-60942-2003 Standard.

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference
microphone.

Condition of this result of calibration :

1. Reference Standard Instruments ;

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076  EEL.BP 30/0267 13-FEB-24
Digital Multimeter 33461A MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 14-FEB-24
Audio Analyzer AVR-3360A  V744B6069 EF-0012-23 10-FEB-24

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).

QF-TS12-04-04-020664

> L



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
feoptrates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC23048

Job No. : VC67AC0035
Pages : 3of3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Acceptance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93.96 -0.04 0.14 0.40
2. Frequency
Specified Measured Deviated Acceptance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1000.0 0.0 0.1 1.0
3. Total distortion
Measured value ( % ) Uncertainty ( % ) Acceptance limit ( % )
0.35 0.10 3.0

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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NSC-TISI-TIS 17025
A-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0231 MTC No. EEL. BP. 167/0167

CALIBRATION CERTIFICATE

Submitted by : ALS Laboratory Group (Thailand) Co., Ltd.
Address : 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok,10250
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature :(23+3)°C
Manufacturer : Rion Relative Humidity ((50+15) %
Model : NL-42 Ambient Pressure :(101.325+1.5) kPa
Serial No. : 00296511 (ID : BKK_FS0968)

Microphone : UC-52 No.179112 ' ¥ Wm#m | P ’
Preamplifier : NH-24 No.87520 Foo o e,

Standards used : & APPROVED BY
1. Band Pass Filter Wavetek 752A S/N 90010494, e /Q/Z 9
2. Condenser Microphone Briiel&Kjer 4180 S/N 2889871 R

[9%5]

. Decade Attenuator Ando AL-205 S/N 00464602.

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

[« T IO =

. Measuring Amplifier Brilel&Kjar 2636 S/N 1537484,

Date of Receipt 1 24 Jan. 2024

Date of Calibration : 22 Feb. 2024 1/9

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

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

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th




NSC-TISI-TIS 17025
3-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0231 MTC No. EEL. BP. 167/0167

9. Power Amplifier Briiel&Kjaer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : 22 Feb. 2024 2/9

Avs

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

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

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

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail ;: sumalee@tistr.or.th




NSC-TISI-TIS 17025
3-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/023] MTC No. EEL. BP. 167/0167

1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation Acceptance Uncertainty | Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust| value(dB) | limit class 2(+dB)|  (+dB) of measurement (+dB)
113.92 114.1 113.9 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of ~ 113.9 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
233 0.10 N/A

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

Frequency| Measured | Uncertainty | Maximum-permitted uncertainty
Weighting | value (dB) (+dB) of measurement (+dB)
A-Weight 139 0.10 N/A
C-Weight 18.1 0.10 N/A
Flat 242 0.10 N/A
Date of Calibration : 22 Feb. 2024 3/9

7z
The results relate only to the items tested/calibrated or value assigned. s
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

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

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th




NSC-TISI-TIS 17025
A3<TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0231 MTC No. EEL. BP. 167/0167

3. Acoustical signal test of frequency weightings

Frequency | Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.1 0.2 0.2 1.8 0.45 0.6
1 000 0.2 0.2 0.2 1.0 0.45 0.6
8 000 =245 -2.6 -2.6 5.0 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency | Deviation from frequency response curve(dB) | Acceptance limit |Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 0.0 0.0 2.0 0.20 0.6
125 0.0 0.0 0.0 1.5 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
500 0.0 0.0 0.0 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2000 -0.1 -0.1 -0.2 2.0 0.20 0.6
4000 -0.3 -0.3 -0.3 3.0 0.20 0.6
& 000 0.0 0.0 -0.1 5.0 0.20 0.7
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5. Long-term stability
Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
0.2 Time weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0,1 0.20 0.2
Date of Calibration 22 Feb. 2024 5/9
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7. Level linearity on the reference level range

MTC No. EEL. BP. 167/0167

Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
137 137.0 0.0 1.1 0.30 0.3
136 136.1 0.1 1.1 0.30 0.3
135 135.0 0.0 Ikl 0.30 0.3
134 134.1 0.1 1.1 0.30 0.3
129 129.1 0.1 1.1 0.30 0.3
124 124.0 0.0 1.1 0.30 0.3
119 119.1 0.1 1) 0.30 0.3
114 114.0 0.0 1] 0.30 0.3
109 109.0 0.0 11 0.30 0.3
104 104.1 0.1 1.1 0.30 0.3
99 99.0 0.0 11 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 89.0 0.0 1] 0.30 0.3
84 84.0 0.0 1.1 0.30 0.3
79 79.0 0.0 151 0.30 0.3
74 74.0 0.0 1.1 0.30 0.3
69 69.0 0.0 L.d 0.30 0.3
64 63.9 -0.1 1l 0.30 0.3
Date of Calibration 22 Feb. 2024 6/9
LD

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

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

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

Office/Laboratory

Fax. (66) 0 2323 9165

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-rmail : mtc@tistr.or.th

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

FM.BL.MTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th




NSC-TISI-TIS 17025
ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0231 MTC No. EEL. BP. 167/0167

7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)

59 58.9 -0.1 1.1 0.30 0.3

54 53.9 -0.1 141 0.30 0.3

49 48.9 -0.1 1.1 0.30 0.3

44 43.9 -0.1 1.1 0.30 0.3

39 38.9 -0.1 il 0.30 0.3

34 3319 -0.1 1.1 0.30 0.3

29 28.9 -0.1 1), 0.30 0.3

28 27.9 -0.1 141 0.30 0.3

27 26.9 -0.1 1.2 0.30 0.3

26 259 -0.1 11 0.30 0.3

25 24.9 -0.1 11 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Range
value (dB) value (dB) [value (dB)|limit class 2(+dB) (+dB) of measurement (+dB)
30-130 94.0 94.0 0.0 1.1 0.30 0.3
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Range value (dB) value (dB) value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
30-130 35 35.0 0.0 141 0.30 0.3
9. Tone burst response
Time Toneburst Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Weighting Duration, Tb(ms) | value (dB) |value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 126.0 0.0 +1.0 0.20 0.3
Fast 2 109.0 0.0 +1.05-2.5 0.20 0.3
0.25 100.0 0.0 #1550 0.20 0.3
200 119.5 -0.1 +1.0 0.20 0.3
Slow
2 99.9 -0.1 +1.0;=5.0 0.20 0.3
200 120.0 0.0 +1.0 0.20 0.3
SEL 2 100.0 0.0 +1.0:-2:5 0.20 0.3
0:25 90.9 -0.1 +1.5:-5.0 0.20 0.3
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10. Peak C sound level

Number of cycles in Anticipated | Measured | Deviated | Acceptance Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | value (dB) |value (dB)|limit class 2(+dB)| (+dB) of measurement (+dB)
Complete cycle 1254 125.3 -0.1 3.0 0.20 0.35
Positive half cycle 124.4 124.2 -0.2 2.0 0.20 0.35
Negative half cycle 124.4 124.2 -0.2 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB) [limit class 2(+dB)| (+dB) of measurement (+dB)
136.9 136.9 0.0 125 0.20 0.25
12. High-level stability
. Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
fme value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 08 0.10 0.1
End 129.0

Calibrated by :
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(Mr. Wittawat Supanich)

Date of Calibration

Date of Issue
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23 Feb. 2024

Approved by :
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Submitted by
Address

Calibrated at

CALIBRATION CERTIFICATE

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

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

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature W23 R0
Manufacturer : Rion Relative Humidity 1 (50 +15) %
Model : NL-42 Ambient Pressure :(101.325+1.5) kPa
Serial No. : 00296512 (ID : BKK FS0969)

Microphone
Preamplifier

Standards used :

Date of Receipt

Date of Calibration

. Band Pass Filter Wavetek 752A S/N 90010494, ! NEXT CAl

: UC-52 No.179113
: NH-24 No.87521

. Condenser Microphone Britel&Kjer 4180 S/N 2889871

. Decade Attenuator Ando AL-205 S/N 00464602,

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NIF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,

24 Jan. 2024
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9. Power Amplifier Briiel&Kjar 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.
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1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation| Acceptance | Uncertainty | Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust| value(dB) [limit class 2(+dB)|  (+dB) of measurement (+dB)
113.92 114.1 1439 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of 114.1 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
20.4 0.10 N/A

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

Frequency | Measured | Uncertainty | Maximum-permitted uncertainty
Weighting | value (dB) (+dB) of measurement (+dB)
A-Weight 14.9 0.10 N/A
C-Weight 18.7 0.10 N/A
Flat 23.0 0.10 N/A
Date of Calibration : 23 Feb. 2024 3/9
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3. Acoustical signal test of frequency weightings
Frequency Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.0 0.1 0.0 1.5 0.45 0.6
1 000 0.0 0.0 0.1 1.0 0.45 0.6
8 000 -1.0 -1.0 =12 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) | Acceptance limit [Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 0.1 0.0 2.0 0.20 0.6
125 0.0 0.1 0.0 1:5 0.20 0.6
250 0.0 0.0 0.0 15 0.20 0.6
500 0.0 0.1 0.0 1:§ 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 -0.2 -0.1 -0.2 2.0 0.20 0.6
4 000 -0.3 -0.3 -0.3 3:0 0.20 0.6
8000 0.0 0.0 -0.1 5.0 0.20 0.7
Date of Calibration 23 Feb. 2024 4/9
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5. Long-term stability

MTC No. EEL. BP. 168/0167

Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration 23 Feb. 2024 5/9
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7. Level linearity on the reference level range

Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
137 137.1 0.1 1.1 0.30 0.3
136 136.1 0.1 11 0.30 0.3
135 135.1 0.1 ial 0.30 0.3
134 134.1 0.1 1.1 0.30 0.3
129 129.1 0.1 1] 0.30 0.3
124 124.0 0.0 1 0.30 0.3
119 119.1 0.1 J1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1] 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 Tl 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 84.0 0.0 1l 0.30 0.3
79 79.0 0.0 11 0.30 0.3
74 74.0 0.0 1.1 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 63.9 “0il 1.1 0.30 0.3
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)

59 58.9 -0.1 1.1 0.30 0.3

54 339 -0.1 1ic. 0.30 0.3

49 48.9 -0.1 1] 0.30 0.3

44 43.9 -0.1 Ll 0.30 0.3

39 38.9 -0.1 1.1 0.30 0.3

34 33.9 -0.1 1.1 0.30 0.3

29 28.9 -0.1 1 0.30 0.3

28 29.9 -0.1 151 0.30 0.3

27 26.9 -0.1 1.1 0.30 0.3

26 259 -0.1 1.1 0.30 0.3

25 24.9 -0.1 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Range
value (dB) value (dB) |value (dB)|limit class 2(+dB)| (+dB) of measurement (+dB)
30-130 94.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration : 23 Feb. 2024 719
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Hange value (dB) value (dB) value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
30-130 35 35.0 0.0 1] 0.30 0.3
9. Tone burst response
Time Toneburst Measured | Deviated |  Acceptance Uncertainty [ Maximum-permitted uncertainty
Weighting Duration, Tb(ms) | value (dB) |value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 126.0 0.0 +1.0 0.20 0.3
Fast 2 108.9 -0.1 #l.0;-25 0.20 0.3
0.25 99.9 -0.1 +1:5¢=5.0 0.20 0.3
200 119.5 -0.1 +1.0 0.20 0.3
Slow
2 100.0 0.0 +1.0;+5.0 0.20 03
200 120.0 0.0 £1.0 0.20 0.3
SEL 2 100.0 0.0 +1.0:-2.5 0.20 0.3
0.25 90.9 -0.1 1255 5.0 0.20 0.3
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10. Peak C sound level

MTC No. EEL. BP. 168/0167

Number of cycles in | Anticipated | Measured | Deviated | Acceptance Uncertainty [ Maximum-permitted uncertainty
test signal value (dB) | value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
Complete cycle 1254 125.3 -0.1 3.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
Negative half cycle 124.4 124.1 -0.3 2.0 0.20 0.35

11. Overload indication

Measured value (dB)
Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB) [limit class 2(+dB)|  (+dB) of measurement (+dB)
137.0 137:0 0.0 1:5 0.20 0.25
12. High-level stability
Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0
Calibrated by : Approved by :

(Mr. Wittawat Supanich)

Electrical andlala?;‘:ﬁxﬁards Laboratory

Date of Calibration : 23 Feb. 2024 Industrial Metrology and Testing Service Centre

Date of Issue : 27 Feb. 2024 Ref

End of Certificate

1 2011267012400346006
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.21-67/0231 MTC No. EEL. BP. 169/0167

CALIBRATION CERTIFICATE

- ALS Laboratory Group (Thailand) Co., Ltd.

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

- Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature TR CC
Manufacturer : Rion Relative Humidity (50 + 15) %
Model : NL-42 Ambient Pressure - (101.325+1.5) kPa
Serial No. - 00296513 (ID: BKK_FS0970) . :
Microphone ~: Type UC-52 No.179115 v gy Mmaters, 7’ .
Preamplifier : Type NH-24 No.87522 ‘ \

Band Pass Filter Wavetek 752A S/N 90010494. ! NEXT CAl
Condenser Microphone Briiel&Kjer 4180 S/N 2889871,

. Decade Attenuator Ando AL-205 S/N 00464602.

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY 44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484.

: 24 Jan. 2024

Date of Calibration 1 22-28 Feb. 2024 1/9
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9. Power Amplifier Briiel&Kjar 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : 22-28 Feb. 2024
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MTC No. EEL. BP. 169/0167

Reference Acoustic Mecasured value (dB) Deviation |Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust | value (dB) | Class 2 (+dB) (+dB) of measurement (+dB)
113.96 114.2 | 113.9 -0.1 1.0 0.30 N/A

was then completed at the display of 124.1 dB.

2. Self-generated noise

2.1 Normal test

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
19.4 0.10 N/A

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

Frequency | Measured value |Uncertainty Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 10.8 0.10 N/A
C-Weight 16.1 0.10 N/A

Flat 214 0.10 N/A

Date of Calibration

1 22-28 Feb. 2024
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3. Acoustical signal test of frequency weightings

Frequency |Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 02 03 0.3 i3 0.45 0.6
1000 -0.2 -0.2 -0.2 1.0 0.45 0.6
8 000 -0.5 -0.5 -0.5 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency |Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 0.1 0.1 2.0 0.20 0.6
125 0.0 0.1 0.1 1.5 0.20 0.6
250 0.0 0.1 0.1 15 0.20 0.6
500 0.0 0.0 0.0 125 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 0.0 0.1 0.1 2.0 0.20 0.6
4000 0.0 0.1 0.1 3.0 0.20 0.6
& 000 0.1 0.1 . 0.1 5.0 0.20 0.7
Date of Calibration : 22-28 Feb. 2024 4/9
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5. Long-term stability

MTC No. EEL. BP. 169/0167

Time Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
(dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0:2
Flat 94.1 0.1 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration : 22-28 Feb. 2024 5/9
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7. Level linearity on the reference level range

Anticipated | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
137 137.0 0.0 14 0.30 0.3
136 136.0 0.0 sl 0.30 0.3
135 135.0 0.0 1, 0.30 0.3
133 133.0 0.0 1.1 0.30 0.3
132 132.0 0.0 1.1 0.30 0.3
131 131.0 0.0 11 0.30 0.3
130 130.0 0.0 1.1 0.30 0.3
129 129.0 0.0 L 0.30 0.3
124 124.0 0.0 1] 0.30 0.3
119 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 18l 0.30 0.3
109 109.0 0.0 Il 0.30 0.3
104 104.0 0.0 151 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 84.0 0.0 1.1 0.30 0.3
79 79.0 0.0 1.1 0.30 0.3
74 74.0 0.0 11 0.30 0.3
69 68.9 -0.1 1l 0.30 0.3
64 63.9 -0.1 1.1 0.30 0.3
59 58.9 -0.1 1:1 0.30 0.3

Date of Calibration

: 22-28 Feb. 2024
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Request No.21-67/0231 MTC No. EEL. BP. 169/0167

7. Level linearity on the reference level range (cont.)

Anticipated | Measured Value Deviated valuc Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)

54 53.9 -0.1 1.1 0.30 0.3

49 48.9 -0.1 1.1 0.30 0.3

44 43.9 -0.1 Lz 0.30 0.3

39 38.9 -0.1 1:4 0.30 0.3

34 33.9 -0.1 1] 0.30 0.3

29 28.8 (0.2 1l 0.30 0.3

28 279 -0.1 1.1 0.30 0.3

27 26.9 -0.1 1.1 0.30 0.3

26 25.9 -0.1 1.1 0.30 0.3

25 24.9 -0.1 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated value | Measured value | Deviated [Acceptance limit| Uncertainty | Maximum-permitted uncertainty
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
30-130 94.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration :22-28 Feb. 2024 7/9
Bas
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The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.21-67/0231

8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

MTC No. EEL. BP. 169/0167

Range | Anticipated value | Measured value | Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertainty
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
30-130 25 25.0 0.0 1:1 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Weighting | Duration, Tb (ms) (dB) valuc (dB) | class 2 (+dB) (+dB) of measurement (+dB)
200 126.0 0.0 +1.0 0.20 0.3
Fast 2 108.9 -0.1 +1.0;-243 0.20 0.3
0.25 100.0 0.0 +1:5;-5.0 0.20 0.3
200 119.5 -0.1 +1.0 0.20 0.3
slow 2 100.0 0.0 #1:05:5:0 0.20 0.3

Date of Calibration

. 22-28 Feb. 2024

8/9
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Request No. 21-67/0231

10. Peak C sound level

(Mr. Pannasit Phasingsri)

Date of Calibration

Date of Issue

: 22-28 Feb. 2024
: 29 Feb. 2024

Number of cycles in Anticipated | Measured | Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | value (dB) | value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
Complete cycle 125.4 125:3 0.1 3.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
Negative half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
11. Overload indication
Measured value (dB) Deviated | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Positive one-half cycle Negative ore-half cycle | value (dB)| class 2 (£dB) (+dB) of measurement (+dB)
135.4 135.4 0.0 1.5 0.55 0.25
12. High-level stability
Time Measured Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0
Approved by :

Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre

End of Certificate

Ref : 2011267012400346007
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSCTISES 7Oz
TEL. 0-2717-3000-29 FAX. 0-2719-9484 CALIBRATION 0008
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Cert.No.: 23CH1369
Page.: T af3

Certificate of Calibration

Equipment : pH Meter
Manufacturer : Hach
Model : HQ411d - %‘ ) ?

E; REVIEW BY ... ﬂlvk ...... -
Serial No. : 200100031163
D Ne. : BKK_EN0342 APPROVED BY KJ&AJ.__
Condition As-Received: Used Item l '

e ae 13 ol2%

ReCEiVed Date 2 26 October 2023 NEXT CAL EIGRE L=y e e
Calibration Date : 27 October 2023
Reference : 2310-0865DSC-3
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Ambient Temperature : (28 & 2.5) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house method -

- CP-CHS5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : 8 Gﬂ”w

Approved Signétory

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

Issue Date : 31 October 2023

The Uncertainties are for a confidence probability of approximately 95 %

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

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




Cert.No.: 23CH1369
Page.: 2 0of3
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. ID No. Cert. No. Due Date
1) Ref. Standard Thermometer 4982054 110RC044 231908 26 Jul 2024

This certification is traceable to the International System of Unit maintained through:-
- 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 4.008 CPA chem 913598 14 July 2025
pH 6.985 CPA chem 913599 14 July 2024
pH 9.997 CPA chem 931961 30 Sep 2024

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

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 4.008 4.002 166.5 0.0044 2.00
S/N.:230473042902 6.985 6.987 -10.4 0.0084 2.00
9.997 10.005 -189.3 0.0071 2.00

Remark

- Can not connect the BNC because the plug does not match with the socket.

SR/

all87344



Cert.No.: 23CH1369
Page.: 3of3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model : PHC281

- Serial No. : 230473042902

Dimension of probe;

- Length : 103 mm

- Diameter : 12 mm

- Immersion Depth : 90 mm

Calibration Standard uuc* B Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (£°C) k
25.0 25.002 251 0.098 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 %.

-000-

s’qﬂ%
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSCTISITISATI2S
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
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Certificate of Calibration Cert.No.: 24CG952

Page.: 1 of 2

Equipment : Burette / ?
vk A

REVIEW BY § ........................

Capacity : 50 mL VIER

Serial No. : -  AWY . A\N
APPROVEDBY ..o,

ID. No. : BKK_ENO0171

Manufacturer : Witeg NEXT CAL DATE........ 2 7/08/25 .......

Made in : Germany

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

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

Ambient Temperature : (20 = 2.5) ic
Relative Humidity : (50 £ 10) %
Barometric Pressure : 760 mmHg
Calibration Procedure : ASTM E 542 - 01
Calibrated by : Natcha Chayyingcheiw

Approved by : %JLV

Approved Signatory

() Unnopphol Harachai
(V) Srisuda Khamtha
() Sa-ngeunkam Wongsa

Issue Date : 27 February 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Cert.No.: 24CG952

Equipment : Burette

Received Date : 23 February 2024 Page.: 2 of 2
Condition As-Received : New Item

Calibration Date : 27 February 2024

Reference : 2402-0757DSC-1

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance XP205DR 1126143764 140RC004  23MM538 TPA 15 Sep 2024
2) Thermo-Hygrograph ~ THDX-CE 00016540 140ECO001 23H1275 TPA 09 June 2024
3) Thermometer - 0834181  140EC005 231948 TPA 10 Aug 2024

This certification is traceable to Sl 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
50 50.0032 0.010 2.00

Remark mL = cm3

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

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

-00o-



AV e Metrology
}(@){ | SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025

Saraburi Tel : +66 3627 3096 Fax :+66 3627 3100 CALIBRATION 0244

Bangkok Tel: +668 92056851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T232160 Page 1 of 4

Certificate of Calibration

Equipment . Chamber ( Cooling Room )

Manufacturer : KOLDTECH "

Model . KM 320 REVIEWBY o Al
Ol P

Serial No. . TBN-1012061/05 APPROVED BY l‘ ......

Customer Code . BKK_EN0167 NEXT CAL. DATE 9?2.9‘.’.1.%‘?. .......

ID No. . T2463A3

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Laboratory

Date of Receipt . 29 November 2023

Calibrated By . Atiphong Rongrat ( Technician )

Approved By : M / Boonchai Suriyawong (Site Calibration Manager)
09 JAN 202

Date of Issue

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards
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 Metrology.

FM-L14 119/18-08-66



()\SCG Metrology

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

Certificate No. T232160 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 6 December 2023
Environment . Temperature : 23.4-24.9 °C

Line Voltage :  221.4-230.2 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1.

Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) 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 .

. Reference Standard Instrument :

Instrument Model _ Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T230773 10 April 2024
TC TYPET TN171-TN180 T230773 10 April 2024
DATA LOGGER  34970A T149 T230773 10 April 2024

. This certificate is traceable to :

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

. Condition of calibrated item : good

Equipment Description :
Time Constant 1 Hour 30  Minute At 3 °C
Fresh Air Damper I:I Open I:IMin D Medium [:I Max

D Close

Not Available

. Adjustment :

( X ) without adjustment () after adjustment

Approved By. M

FM-L15 118/18-08-66
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@ l SCG Metrology

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

Certificate No.T232160 Page 3 of 4

Calibration Report

15F
]
10A I i
! ! ' , 3A
| 16A
1 / ,
J i | a
1 \\\ l
134 N 9A 12F
L JA it itk
~~~~ P 14A
7 .|~/ |
/ 11IF7; 1C :
/ 1 |
Ve 1
/ 1
/ H
2A / | R4
i e
16E TE/’ 5A

C=Centre, F=Centre of Face, A=Corner, E =Centre of Edge

1C = TNIl6l 12F = TNI172
2A = TNI162 13A = TN173
3A = TNI63 14A = TN174
4F = TNIl64 15F = TNI175
5A = TNI165 16E = TNI176
6A = TNI66
7F = TNI167
8F = TNI168
9A = TNI169
10A = TNI70
11F = TN171

Approved By. M“‘

FM-L15118/18-08-66
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Metrology

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025

CALIBRATION 0244

Certificate No.T232160

Calibration Report

Measurement Results

Page 4 of 4

Average Standard Reading at each position (OC )

Calibration Point | TN161| TN162| TN163 | TN164 | TN165 | TN166] TN167| TN168 | TN169| TN170| TN171 | TN172
3.0 2.83 3.34 2.95 3.46 3.45 3.76 | 3.25 3.46 3.39 3.50 3.58 342
TN173| TN174| TN175 | TN176
333 3.39 3.15 343

Chamber ( Cooling Room ) Temperature Distribution

. Reading (OC ) o o o o Coverage

Setting ( C) Average ( C) | Stability (+ C) | Uniformity ( C) |Uncertainty (+ C)
Min,Max | Average Factor &

3.0 2.8,4.1 35 3.36 1.10 2.00 1.90 2.09

The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution,

providing a level of confidence of approximately 95 % .

]
Approved By. ?V\A\A

FM-L15 I18/18-08-66
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'c(/gé Certificate of Calibration g&ﬁ
353 ICS-2100: Anion (ID#659) Gd £
g/é This certificate is to verify that instrument below are calibrated @%
'(ib) by Archemica Lab Co., Ltd. c%)\j
9 ICS-2100 S/N: 15010977 @
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}Cg For (,“{
éﬁ ALS Laboratory Group (Thailand) Co., Ltd. %}%
( A
@&)\ Operater Signatire: N o4danas Date: Jan 12, 2024 %
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3

%(i\& Application Chemist . ?)/2
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Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 8361-6 , e-mail: service.thailand@sartorius.com

Model Number :
Description :
Serial Number :
ID No.:

Manufacturer :

Customer Name :

Calibrated Place :

Calibrated By :

Calibration Date :

Metrological data :

Capacity: 220

MSE224S-100-DU

S,

Y

"’Hl 4 W

=N
NN
KARRR

ot

) §

SARTORILS

NSC-TISI-TIS 17025
CALIBRATION 0426

REVIEW BY ... Qlﬂ\dk? |

Q, :O. |
C‘:‘Fﬂjﬂ H @@ @ of Calibrati&ﬁF‘PROVED BY JLI——/-— ;

! NEXT CAL. DATE OWlO%ISLLr

s i e

Certificate No. : 23BCIO3T0™

Analytical Balance

Issued Date :

Friday, August 11, 2023

27405555

Reference No. : 216011

BKK_EN0003

Sartorius

Page No. : 10f2

ALS Laboratory Group (Thailand)Co., Ltd.

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

Lab Room

Mr.Chonchai Inthana

Calibration

Wednesday, August 09, 2023

Procedure No. : This calibration was conducted by

Reasons for calibration

[] New Installation

[] service / Repaired

g Readability : 00001 g

Re-calibration/ Maintenance

Using in-house calibration procedure number (WI-003)

Based on UKAS LAB 14 : 2019

Ambients Conditions:

- Temperature : 22.8°C - 50°C
Humidity : 59.0% RH 10.0 % RH
Pressure +

Equipment Condition: [7] Good Operate  [] Fair

Measurement Method
The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which
realise the unit of measurement according to the International Standard System of Units (Sl). Report of Tolerance came form list of
Sartorius Metrological Specifications.

UKAS Publication Ref :Lab 14

Traceability:
Model Number ‘Description | Traceability Cetificate No. Due Date
YCS011-522-00 ‘ Sartorius weight set 1mg - 5000g E2,YCS011-522-00 |SPC-RT C02212565 14-Sep-2023
\
MHB-382SD 'Humidity/Barometer/Temp Lutron MHB-382SD DKSH C19220444 5-Sep-2023
This certificate relate and apply this equipment only.
This certificate may not be reproduced other than in full except with .
the prior written approval of the Verification Operation Division @L‘-’\-’ <
Sartorius (Thailand) Co., Ltd. mm—— T
——— A
Mr.chenchai Intrhana(Technical Manager) M
SOP FM 33 03 February 2022 P




Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310

Tel: +66 2643 8361-6 Fax: +65 2643-8367, e-mail: service.thalland@sartorius.com

N,

Cerfifica

SARTORILS

of Calibration

\HJ 1
Model Number: MSE224S5-100-DU Certificate No. : 23BCI0310
Descripticn ; Analytical Balance Issued Date :  Friday, August 11, 2023
Serial Number: 27405555 Reference No. : 216011
ID No. : BKK_ENG003
Manufacturer ; Sartorius Page No. : 20f2

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
The reproducibiiity is the abilify of a weighing instrument ta display nearly identical readouts | The off-center loading error is yieldad by the difference between the
under constant test conditions when the same load within a measurement series Is placed readout of the load, f.e. 1/3 or 1/4 of maximim capacily, placed in the
repeatedly on the weighing pan in the same manner. The standard deviation is used {o middie of the weighing pan and between each of four additional
express reproducibility quantitatively. |measurement points ( positions defined according to OIML R76).
Nominal Value : (Low Load) 20.0000 200.0000 Nominal value : 100 g
20 g 20.0000 200.0000 Tolerance 0.0004 g
Tolerance 20.0000 200.0000
0.0001 g 20.0000 200.0001 Difference
20.0000 200.0001 1 _
Nominal Value : (High Load) 19.9999 200.0001 2 0.0001
200 g 2C.0000 200.0000 3 0.0000
Tolerance 20.0000 200.0001 3 a 4 0.0000
0.0001 g 20.0000 200.0001 16 5 0.0001
20.0000 200.0000 ] 4 6 -
Standard Deviation 0.00003 0.00005
Linearity
The linearity, also called linearily error. Describes the deviation of the characteristic curve of a weighing instrument from the linear sfope.
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(@ (9) (9) (@) (9)
0.01 0.0100 0.0100 0.0000 0.00014
0.1 0.1000 0.1000 0.0000 0.00014
1 1.0000 1.0000 0.0000 0.00014
2 2.0000 2.0000 0.0000 0.00014
5 5.0000 5.0000 0.0000 0.00014
10 10.0000 10.0000 0.0000 0.00014
20 20.0000 20.0000 0.0000 0.00014
50 50.0000 50.0001 0.0001 0.00015%
100 100.0000 100.0000 0.0000 0.00019
200 200.0000 200.0001 0.0001 0.00030

End of Report,

SOP FM 33 03 February 2022.




Metrological Center
SCI ECO Services Company Limited

©ISCG
\) 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 SHERATRRER

Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T232009 Page 1 of 3

Certificate of Calibration

Equipment : Chamber ( Oven )

Manufacturer . Memmert ‘ ?_
REVIEW ! WM( -

Model . UF110 REVIEW BY .2l ﬂVL— :
PPROVED BY ... &5t/ -

Serial No. : B423.1549 pEPROY AL
NEXT CAL. DATE .@F?..[.'.‘.".‘.l.?%: ......

Customer Code : BKK_ENO0425 : SRS S

ID No. : T4671A5

Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250

Customer Location . Oven Room

Date of Receipt : 1 November 2023

Calibrated By . Atiphong Rongrat ( Technician )

Approved By . M / Boonchai Suriyawong (Site Calibration Manager)
0 9 NOV 2023

Date of Issue

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards 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-L14118/31-08-64
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SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. SALIBRATION ‘l2se

Certificate No.T232009 Page 2 of 3

Calibration Report

Equipment : Chamber ( Oven)
Date of Calibration : 6 November 2023
Environment . Temperature : 27.6-28.1 °C

Line Voltage : 222.7-227.4 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 temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) 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. Certificate No. Due Date
RTD 100 ohm 31-(CH1-10) T230504 24 March 2024
DATA LOGGER 34970A T114 T230504 24 March 2024

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 2  Hour 50 Minute At 104 °C
Fresh Air Damper X Open Min |___| Medium D Max

D Close

D Not Available

5. Adjustment :
( X ) without adjustment ( ) after adjustment

|
Approved By. M

FM-L15 118/18-08-66



;()4 ‘ SCG Metrology

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

Certificate No. T232009 Page 3 of 3

Calibration Report
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Remark :
Internal Dimensions of Chamber : W (Width) = 56 cm. H(Height)=41 cm. and  D(Depth)=48 cm.
Size of Installed Standard sensor number 31-CH1to number 31-CH8 :a=5¢cm. ,b =5 cm. and ¢ =5 cm.
Size of Installed Standard sensor number31-CH9 :  W/2=56 cm./2 H/2=41 cm./2 ancD/2=48 cm./2

Measurement Results Average Standard Reading at each position (OC )
Calibration Point 31-CH1 31-CH2 31-CH3 31-CH4 31-CHS 31-CH6 31-CH7 31-CH8 31-CH9
104 103.82 104.10 103.74 104.26 103.95 104.31 103.87 104.00 103.81
180 180.04 180.21 179.44 180.31 179.02 180.13 180.17 180.35 179.69
Chamber ( Oven) Temperature Distribution
. Reading (°C ) : ) . " Coverage
Setting ( C) Average ( C) |Stability (+ C)| Uniformity ( C) [Uncertainty (+ C)
Min , Max Average Factor k
104.0 - 104.0 103.98 0.14 0.60 0.42 2.00
180.0 - 180.0 179.93 0.35 0.78 0.53 2.00

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution,
providing a level of confidence of approximately 95 % .

b
Approved By. M

FM-L15 118/18-08-66



BKK_EL0043

Agilent Technologies (Thailand) Limited Tel. +662 637 6363
5 U CHU LIANG BLDG. 22/F UNIT A.D Fax: +662 632 4334
i Agilent Technologies 968 RAMA 4 ROAD, SILOM, BANGRAK Email: cec-smt@agilent.com
Bangkok 10500 Thailand Website:  www.agilent.com/chem

Customer Contact: SERVICE REPORT

ALS Laboratory Group (Thailand) Co

Ltd Customer Purchase Customer Number:

Head Office Order Number: 70371013

104 Phatthanakan 40 Phatthanakan Rd

Khwaeng Phatthanakan Khet Suan _ =

TAX ID : 0105540004859 Service Request: Service Request Date:

bounced-imchom.chanattagarn@alsglobal.com

227158760519
Service Order: Service Confirmation:
6006068207 6904837529

Invoice To:

ALS Laboratory Group (Thailand) Co

Ltd

Head Office

104 Phatthanakan 40 Phatthanakan Rd REVIEWBY __{Inchalee K.

Khwaeng Phatthanakan Khet Suan U

7,

. . Direct Inquiries to:
Delivery Site: Contact Name: Customer Contact Center
ALS Laboratory Group (Thailand) Co Contact E-mail: ccc-smt@agilent.com
Ltd Contact Telephone: +662 637 6363
Head Office Contact Fax: +662 632 4334

104 Phatthanakan 40 Phatthanakan Rd
Khwaeng Phatthanakan Khet Suan

Location:
Room
Bldg

Lab

Dept

products | applications | software | services Learn more about Agilent's Special Offers, Products, Services and our

full range of laboratory productivity solutions optimized for your
applications and workflows. Visit us at www.agilent.com/chem

Agilent Technologies (Thailand) Limited. Head Office Citibank N.A, Bangkok Branch ORIGINAL
U Chu Liang Bldg. 22/F Unit A,D 399 Interchange 21 Building, Sukhumvit Road, Klongtoey Nau
968 Rama 4 Road, Silom, Bangrak, Sub-district, Wattana District, Bangkak 10110 Thailand
Bangkok 10500 Thailand Acc. No: 012-4452-007 ,
Tax ID : 0105542068218 THB:Krung Thai Bank PCL
Siam Square Br.416/1-2 Rama | Rd.,Pathumwan, BKK 10330
Thailand
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Service Instrument:

Service Confirmation Number: 6904837529
Service Confirmation Date: 06.04.2023

Model Model Description Serial Number System Handle Parent Asset
Number
SYS-IM- ICPMS 7900 System
7900
G8410A SPS 4 Autosampler AU15430722 ICP MS 7900 SYS-IM-7900
G8411A ISIS 3 for Agilent JP15510227 ICP MS 7900 SYS-IM-7900
7850/7900/8900
G3292A PSC 6106T Chiller 2U15A1948 ICP MS 7900 SYS-IM-7900
G8403A Agilent 7900 ICP-MS JP15471169 ICP MS 7900 SYS-IM-7900
Service ltems:
Item |Service/Part# | Description Qty Entitlement Service Start| Service End
1000 |EOQ Enterprise Operational 1.00 Agreement 06.04.2023 | 06.04.2023
Qualification Entitlement -
100 % covered
1010 | 5185-5850 ICP-MS Checkout Solutions | 1.00 Agreement
Entitlement -
100 % covered

Additional Information:

Page 2 of 3




Service Information:

Service Confirmation Number: 6904837529
Service Confirmation Date: 06.04.2023

Problem Description:
WU-S-0Q-ICP MS 7900-5001143313

Service Provided:

Test 0Q control of instrument ICPMS = BKK_EL0043. After done all instrument test all Pass.

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours:

Travel Hours:

Ancldee K.

6.0 1.0

Customer Field Service Customer Field Service Date:
Representative Name: Representative Signature: 06 Apr 2023
Panthep Kurasathain %

Customer Name: Customer Signature: Date:
Anchalee Khamjan 06 Apr 2023

Additional Comments:

Page 3 of 3
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CEMENT-BUILDING MATERIALS
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Telephone : +66 2 586 5792-4

Website : www.scieco.co.th

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

Certificate No. T231676

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 6
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HEATING BLOCK

Environmental Express

SC 196 Reviewsy 121130 G,
6974CECW3285 APPROVED BY 9%5»/{/
BKK EL0054 NEXT CAL. DATE 22/09}95 ......
TS306A3

ALS Laboratory Group (Thailand) Co.,Ltd.

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

Acid Digestion Lab

13 September 2023

Sanee Musikawan ( Site Calibration Manager )
E: / Sujjar Naknakred ( Site Calibration Manager )

26 SEP 2023

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards 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-L12 109/30-05-57



Metrological Center

@ S C G SCI ECO Services Company Limited
\ ) g B o s oo O 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T231676 Page 2of 6
Calibration Report
Equipment : HEATING BLOCK
Date of Calibration : 22 September 2023
Environment : Temperature : 21.8-23.1 °c

Line Voltage : 221.6-226.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert 20 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20.

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. Certificate No. Due Date
TG TYPE'T TN21-TN30 T230014 17 January 2024
TG TYPET TN31-TN40 T230014 17 January 2024
DATA LOGGER  34970A T151 T230014 17 January 2024

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 2 Hour 20 Minute At 95 °C
Fresh Air Damper [ ]Open [ JMin [ | Medium [ ] Max
D Close
Not Available

5. Adjustment :
() without adjustment (X ) after adjustment

Approved By

FM-L13 108/30-05-57



Metrological Center

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

CEMENT-BUILDING MATERIALS
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

Website : www.scieco.co.th

Certificate No. T231676 Page 3 of 6

Calibration Report
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Approved By.

FM-L13 108/30-05-57



Metrological Center
Ay, SCI ECO Services Company Limited
)\)‘ ;ﬂ&mgm 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No T231676 Page 4 of 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position ('C)
R1 Holel-Hole6| TN21 TN22 TN23 TN24 TN25 TN26
CAL POINT Max 95.01 94.41 95.20 95.41 94.51 95.17
95 Min 94.57 93.95 94.75 94.92 94.00 94.72
Average 94.79 94.18 94.98 95.17 94.26 94.95
R2 Hole7-Holel2| TN27 TN28 TN29 TN30 TN31 TN32
Max 95.36 95.43 95.19 95.16 95.35 94.97
Min 94.94 94.95 94.72 94.71 94.90 94.57
Average 95.15 95.19 94.96 94.94 95.13 94.77
R3 Holel3-Holel8] TN33 TN34 TN35 TN36 TN37 TN38
Max 95.37 95.50 95.22 95.21 95.33 95.31
Min 94.99 95.09 94.78 94.82 94.88 94.96
Average 95.18 95.30 95.00 95.02 95.11 95.13
R4 Hole19-Hole24| TN39 TN40 TN21 TN22 TN23 TN24
Max 95.59 94.42 94.52 94.24 94.63 94.67
Min 95.21 94.06 94.13 93.88 94.28 94.27
Average 95.40 94.24 94.33 94.06 94.45 94.47
RS5 Hole25-Hole30| TN25 TN26 TN27 TN28 TN29 TN30
Max 95.19 95.38 92.93 95.30 95.14 95.03
Min 94.83 95.03 92.56 94.95 94.79 94.70
Average 95.01 95.20 92.75 95.12 94.96 94.87
R6 Hole31-Hole36| TN31 TN32 TN33 TN34 TN35 TN36
Max 94.63 94.90 94.77 9431 94.24 93.87
Min 94.24 94.55 94.44 93.98 93.92 93.56
Average 94.43 94.72 94.60 94.14 94.08 93.71
R7 Hole37-Hole42| TN37 TN38 TN39 TN40 TN21 TN22
Max 94.30 94.44 94.04 9381 94.89 95.35
Min 93.95 94.05 93.67 93.48 94.39 94.90
Average 94.13 94.24 93.86 93.65 94.64 95.12
R8 Hole43-Hole48| TN23 TN24 TN25 TN26 TN27 TN28
Max 95.99 95.63 95.28 95.29 95.45 94.87
Min 95.57 95.15 94.82 94.84 94.99 94.48
Average 95.78 95.39 95.05 "95.07 95.22 94.68

Approved By.

FM-L13 108/30-05-57
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Website : www.scieco.co.th

Metrological Center

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4

Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

Certificate No T231676 Page 5 of 6
Calibration Report
Measurement Results
Calibration Point Average Standard Reading at each position ( C )
R1 Holel-Hole6 TN21 TN22 TN23 TN24 TN25 TN26
CAL POINT Max 105.23 104.32 105.43 105.25 104.44 105.27
105 Min 104.94 103.95 105.15 105.04 104.11 104.96
Average 105.09 104.13 105.29 105.15 104.28 105.12
R2 Hole7-Holel2| TN27 TN28 TN29 TN30 TN31 TN32
Max 105.30 105.12 105.18 105.22 105.12 105.16
Min 105.11 104.92 104.96 105.00 104.92 104.97
Average 105.20 105.02 105.07 105.11 105.02 105.06
R3 Holel3-Holel8| TN33 TN34 TN35 TN36 TN37 TIN38
Max 105.37 105.63 105.02 104.80 104.69 105.19
Min 105.17 105.37 104.75 104.59 104.50 105.00
Average 105.27 105.50 104.88 104.69 104.60 105.09
R4 Holel9-Hole24 TN39 TN40 TN21 TN22 TN23 TN24
Max 105.31 104.43 106.41 104.71 105.63 105.82
Min 105.08 104.22 106.15 104.41 105.37 105.56
Average 105.19 104.33 106.28 104.56 105.50 105.69
RS5 Hole25-Hole30| TN25 TN26 TN27 TN28 TN29 TN30
Max 104.95 106.26 103.34 105.78 105.59 105.87
Min 104.67 105.96 103.08 105.56 105.36 105.68
Average 104.81 106.11 103.21 105.67 105.48 105.77
R6 Hole31-Hole36| TN31 TN32 TN33 TN34 TN35 TN36
Max 104.75 104.86 104.80 105.20 104.50 104.39
Min 104.54 104.63 104.59 105.00 104.32 104.18
Average 104.65 104.75 104.69 105.10 104.41 104.28
R7 Hole37-Hole42 TN37 TN38 TN39 TN40 TN21 TN22
Max 104.30 104.90 104.85 104.65 104.88 104.85
Min 104.09 104.72 104.66 104.49 104.63 104.52
Average 104.19 104.81 104.75 104.57 104.76 104.68
R8 Hole43-Hole48| TN23 TN24 TN25 TN26 TN27 TN28
Max 105.71 105.85 105.39 105.61 10542 J05.19
Min 105.45 105.61 105.14 105.27 105.18 104.94
Average 105.58 105.73 105.27 105.44 105.30 105.07

Approved By. t

FM-L13 108/30-05-57
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e CEMENT-BUILDING MATERIALS

Certificate No.T231676 Page 6 of 6

Calibration Report

Measurement Results:

HEATING BLOCK Temperature Distribution
Reading (°C)
Setting (OC ) Stability (i‘_JC) Uncertainty &OC )
Min , Max Average
100.0 100.3, 100.5 100.4 0.26 0.81
107.0 107.0,107.1 107.1 0.19 0.78

" uniformity "

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

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

a level of confidence of approximately 95 % .

Approved By.

FM-L13 108/30-05-57
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1 Aldicarb High-Performance Liquid Chromatographic Method™

) Aldicarb Sulfone High-Performance Liquid Chromatographic Method™

3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method™

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

5 Arsenic 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

6 Barium 1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

7 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

8 B—BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

9 O-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

10 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

11 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™

12 Carbaryl High-Performance Liquid Chromatographic Method™

13 | Carbofuran High-Performance Liquid Chromatographic Method™

14 Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

18 Chemical Oxygen Demand 1) Closed Reflux, Colorimetric Method™
2) Closed Reflux, Tritimetric Method™

16 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ '

17 Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

18 Color ADMI Weighted-Ordinate Spectrophotoge/%}dethodm

19 Copper...
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197 | Copper 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

20 | Cyanide Distillation, Colorimetric Method™

21 2,4”-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

22 4,4"-DDD Liquid-Liguid Extraction, Gas Chromatographic/

' Mass Spectrometric Method™

23 2,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

24 4,4 -DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

25 | 2,47-DDT Liquid-Liquid Extraction, Gas Chromatographic/

| Mass Spectrometric Method!® .

26 | 4,4-DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ A

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

28 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

30 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

32 Endrin Aldehydé Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

33 | Formaldehyde Distillation, Colorimetric Method®

34 | Free Chlorine 1) DPD Ferrous Titrimetric Method™
2) DPD Colorimetric Method™

35 Heptachlor Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

36 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

37 | Hexavalent Chromium Colorimetric Method™

38 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method™

39 | Lead 1) Digestion, Inductively Coupled Plasma Method™

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

40 Manganese...
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40 Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/ .
Mass Spectrometric Method™
a1 Mercury 1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/
Mass spectrometric Method™
42 | Methiocarb High-Performance Liquid Chromatographic Method™
43 Methoxychlor Liquid-Liquid Extraction, Gas Chrorhatographic/
Mass Spectrometric Method™ _
44 | Methomyl High-Performance Liquid Chromatographic Method™
45 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
46 Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™
47 | Oxamyl | High-Performance-Liquid Chromatographic Method™
48 Propoxur High-Performance Liquid Chromatographic Method!™
49 | pH Electrometric Method™
50 | Phenols 1) Distillation, Chloroform Extraction Method!™
2) Distillation, Direct Photometric Method® |
51 | Selenium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
52 | Sulfide lodometric Method™
53 | Temperature Laboratory and Field Methods™
54 | Total Dissolved Solids Dried at 180 °C™¥
55 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method™
56 | Total Phosphorous Digestion, Colorimetric Method™
57 | Total Suspended Solids Dried from 103-105 °Ct¥
58 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
, Mass Spectrometric Method™
59 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calcutation™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
‘ Calculation™
60 | Zinc 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™ - M
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1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

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

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

5 Antimony 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

6 Arsenic 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

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

8 Barium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

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

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

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

12 Benzo(k)luoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

13 Benzoic Acid Liquid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

15 Berizo[g,h,i] perylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

17 Bis(2-chloroethylether Liquid-Liguid Extraction, Gas Chromatographic/

' Mass Spectrometric Method™ ?}'YNJ

18 Bis(2-ethylhexylphthalate...
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18 Bis(2-ethylhexylphthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectromietric Method™
22 Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatograph[c/
Mass Spectrometric Method™ .
23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method!!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method™
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
. ‘ Mass Spectrometric Method™
27 Chlordane Liquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method™
28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
, Mass Spectrometric Method™
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/ .
| Mass Spectrometric Method™
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
32 2-Chlorophenol Liguid-Liguid Extraction, Gas Chromatographic/
: Mass Spectrometric Method™
33 Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
34 Chromium {lII) 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation™
35 Colorimetric Method™

Chromium (V1)

ool

36 Chrysene...
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36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
, Mass Spectrometric Method™
37 Cyanide Distillation, Colorimetric Method™
38 2,4-D Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ :
39 DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a1 DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
42 Dibenz{a,h)anthracene Liquid-Ltiquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ _
44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
ar 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method™
51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
52 trans-1,2-Dichloroethylene Purge and Trép, Gas Chromatographic/
Mass Spectrometric:Method™
53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
, Mass Spectrometric Method™
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

ELa

56 1,3-Dichloropropene...
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56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

57 Dieldrin Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

58 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

59 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

60 2,4—Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/.
Mass Spectrometric Method™

61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ |

63 Di-n-octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

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

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

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

70 Heptachlor epoxide Liquid-Liguid Extraction, Gas Chromatographic/

_ Mass Spectrometric Method™ |

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

72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

74 Ol-HCH Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

75 B-HCH Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
| 2l

76 Y-HCH...
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76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

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

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

81 | Lead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled‘PLasma/
Mass Spectrometric Method™

83 Mercury 1) Digestion, Cold Vapor Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

84 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

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

86 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

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

88 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

89 2-Methylnapthalene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

90 Methyl tert-butyl Ether Purge and Trap, Gas Chromatographic/

E ' Mass Spectrometric Method™

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

92 Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

94 N-Nitrosodiphenylamine...
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94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
95 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
- PCB 1016 Mass Spectrometric Method™
- PCB 1221
- PCB 1232 )
- PCB 1242
- PCB 1248
- PCB 1254 .
- PCB 1260 :
97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
98 | pH Electrometric Method!
99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™
3) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
101 Pyrene Liquid-Liquid Extraction, Gas Chrématographic/
Mass Spectrometric Method™
102 Selenium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Ptasma/
Mass Spectrometric Method™
103 | Silver 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!
104 | Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
107 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
109 | TPH C5-Cy) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!%?

110 TPH (Cog-Cag)...
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110 | TPH{Cop-Cie) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®?#?
111 | TPH (Cs16-Cas) Separatory Funnel Ligquid-Liguid Extraction,
Gas Chromatographic Method®??
112 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
113 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
114 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
115 | Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
: Mass Spectrometric Method™
117 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
118 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™®
' 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
120 | Vinyl acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®
121 | Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
122 | m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
123 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
124 | p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
125 | Xylene (Total) Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method™
126 | Zinc 1) Digestion, Inductivety Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ 3 (

2MFLEY...
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Antimony

Arsenic

Beryllium

Cadmium

Carbon Monoxide

Chlorine

Chromium

Cobalt

Copper

Cresol
Dioxins
Hydrogen Chloride
Hydrogen Flucride

Hydrogen Sulfide

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method!™

2) Isokinetic Sarmnpling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method®!

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasrna Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

2) Isokinetic Sarnpling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™ '

1) Instrumental Analyzer Method®™

2) Sampling Bag Non-Dispersive Infrared Method™

1) Absorption Sampling, lon Chromatographic Method®

2) Isokinetic Sampling, lon Chromatographic Method ™

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™! -

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method"™

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™ _

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

Adsorption Sampling, Gas Chromatographic Method[5]

Isokinetic Sampling™

1) Absorption Sampling, lon Chromatographic Method®

2) Isokinetic Sampling, fon Chromatographic Method®

1) Absorption Sampling, lon Chromatographic Method!

2) Isokinetic Sampling, lon Chromatographic Method®!

Absorption Sampling, lodometric Method™ ]
ey

15 Lead...
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26

Lead

Manganese

Mercury

Nickel

Opacity
Oxides of Nitrogen

Selenium

Sulfur Dioxide

Sulfuric Acid

Tellurium

Tin

Total Suspended Particulate

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®™ '
1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

| 2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

2) Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method™

1) Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®™

Ringelmann’s Method?

1) Absorption Sampling, Phenoldisulfonic Acid Method®™
2) Absorption Sampling, Alkaline Permanganate/
Colorimetric Method™

3) Instrumental Analyzer Method®™

1} Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

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

1) Absorption Sampling, Barium-Thorin Titrimetric
Method®!

2) Instrumental Analyzer Method™

Isokinetic Sampling, Barium-Thorin Titrimetric
Method™

1) Isokinetic Sampling, Digestion, Inductively Coupted
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method'!

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®™

1) Isokinetic Sampling, Gravimetric Method™

2) Paired Train, Isokinetic Sampling, Gravimetric Metrod[sl

Sorry

27 Vanadium...
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27 Vanadium 1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ .
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™
28 | Xylene Adsorption Sampling, Gas Chromatographic Method™
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Aldrin

Antimony

Arsenic

Barium

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method™92

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method10%!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™*%)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method168]

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!61

3) Digestion, Inductively Coupled Plasma Method™¢!
d) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!#41él

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method4*

3) Digestion, Inductively Coupled Plasma Method™!®!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 44

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!4*7]

3) Digestion, Inductively Coupled Plasma Method!"dl
1) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!" 2 |

5 Beryllium...
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Beryllium

Cadmium

Chlordane

Chromium

Chromium (II)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method64¢! , ‘
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™4*7]
3) Digestion, Inductively Coupled Plasma Method!¢!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!")
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method-619
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!™5!"!
3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Inductively‘ Coupled Plasma/
Mass Spectrometric Method™!" '
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method®*24
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™%%!
3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™+%) :
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method616]
2) Waste Extraction, Digestion, inductively Coupled
Plasma/Mass Spectrometric Method™®61 '
3) Digestion, Inductively Coupled Plasma Method™!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!!"!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!:616:17]
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste Extraction,
Colorimetric Method; Calculation Method!4:17:17]
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method[?,s,lé,lg]
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Alkaline Digestion,

. . . . (7,8, 17,19]
Colorimetric Method; Calculation Method w

10 Chromium (VI)...
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Chromium (V1)

Cobalt

Copper

2,4-D

DDD

DDE

DOT

1) Waste Extraction, Colorimetric Method!6!%

2) Alkaline Digestion, Colorimetric Method®)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method619!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method617

3) Digestion, Inductively Coupled Plasma Method!"*¢!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!"

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!6¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™6!7!

3) Digestion, Inductively Coupled Plasma Method! 4!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!"

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,?,Zé]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%?

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™)

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method™92¢!

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method0%!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™#!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#%!

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!#!

1) Waste Extraction, Separator-y Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric

Method%28! ‘

2) Soxhlet...
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Dieldrin

Endrin

Heptachlor

Lead

Lindane

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'%2!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™"#!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,Q,Zé]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 29

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

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®2

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Waste Extraction, Separatory Funnel LiqUid—Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method2]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method*2¢

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method+%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method6¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™*5"

3) Digestion, Inductively Coupled Plasma Method!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method*"!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!®*24!

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method1%2!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*+29 N ({NJ

22 Mercury...
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Mercury

Methoxychlor

Mirex

Molybdenum

Nickel

Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248
- Aroclor 1254
- Aroclor 1260

1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method!™$2%

2) Waste Extraction, Digestion, Cold-Vapor Atomic

Fluorescence Spectrometric Method! 43!

3) Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method??

4) Digestion, Cold-Vapor Atomic Fluorescence

Spectrometric Method®”

5) Thermal Decomposition Amalgamation and

Atomic Absorption Spectrometric Method®?!

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method! 926!
2) Soxhlet Extraction, Gas Chromatographic /

Mass Spectrometric Method!(1%%!

3) Automated Soxhlet Extraction, Gas Chromatographic

/Mass Spectrometric Method!*'24

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method!%%

2) Soxhlet Extraction, Gas Chromatographic /

Mass Spectrometric Methodt%?

3) Automated Soxhlet Extraction, Gas Chromatographic

/Mass Spectrometric Method!?4

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method 419!

2) Waste Extraction, Digestion, Inductively Coupted

Plasma/Mass Spectrometric Method!4!7]

3) Digestion, Inductively Coupled Plasma Method!™!

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!*”

1) Waste Extraction, Digestion, Inductively CoupLed

Plasma Method!" 614l

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method17

3) Digestion, Inductively Coupled Plasma Method ¢!

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™”

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic/Mass Spectrometric

Method!*2!

2) Soxhlet Extraction, Gas Chromatographic

Method[1°'25]

3) Autornated Soxhlet Extraction, Gas Chromatographic

Method[ll,Zé]
?m\?l

- 2-Chlorobiphenyl...
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- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2, 5-Trichlorobiphenyl

- 2,4 5-Trichlorobiphenyl

- 2,2',3,5-Tetrachlorobiphenyl
- 2,2',5,5'-Tetrachlorobiphenyl
- 2,3',4,4'-Tetrachlorobiphenyl
- 2,2'3,4,5-Pentachlorobiphenyl
- 2,2 4,5,5-Pentachlorobiphenyl
- 2,3,3'4' 6-Pentachlorobiphenyl
- 2,2'3,44' 5-Hexachlorobiphenyl
- 2,2',3,4,5,5-Hexachlorobiphenyl
-2,2',3,5,5'6-
Hexachlorobiphenyl
-2,2'4,4'.55"-
Hexachlorobiphenyl
-2,2.3,344 5
Heptachtorobiphenyl
-2,2'34,4'55'-
Heptachtorobiphenyl

-2,2'3,4,45'6-

Heptachlorobiphenyl
~2,2'34'55' 6-
Heptachlorobiphenyl
-2,2'3,3,4,4'556-
Nonéchtorobiphenyl
Pentachlorophenol

pH
Selenium -

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!"#%¢!

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%?

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™*%!

Electrometric Method?32%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!446)

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™4!™

3) Digestion, Inductively Coupled Plasma Method™®!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!") ?{ﬂ\)\

31 Silver...
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Silver

Thaltium

Toxaphene

Vanadium

Zing

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method(t616

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Methodé1™

3) Digestion, Inductively Coupled Plasma Method!€!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!"

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!X617)

| 3) Digestion, Inductively Coupled Plasma Method!™¢!

4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™!"
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[1,9,26]
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%!
3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!41¢!
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™517
3) Digestion, Inductively Coupled Plasma Method™¢!
4) Digestion, Inductively Coupted Plasma/
Mass Spectrometric Method!™!"!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 416!
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™61™
3) Digestion, Inductively Coupled Plasma Method!1¢
4) Digestion, Inductively Coupted Plasma/
Mass Spectrornetric Method! ™"

Sl
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Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Afrazine

Barium

Benz{a)anthracene

Benzene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%?!

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

1)Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>?!

2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™*

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'%?¢!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! !

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1%%!

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

1) Digestion, Inductively Coupled Plasma Method!¢!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!!"

1) Digestion, Inductively Coupled Plasma Method!¢!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!"

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%!

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

1) Digestion, Inductively Coupled Plasma Method ¢!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™ "

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%?

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%” 3{({)/

11 Benzo{b)fluoranthene
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Benzo(b)flucranthene

Benzo(k)fluoranthene

Benzoic acid

Benzo(a)pyrene

Benzotg,h;hperylene

Beryllium

Bis(2-chloroethylether

Bis(2-ethylhexyl)phthalate

Bromodichloromethane
Bromoform
Butanol

Butyl Benzyl Phthalate

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method('%2!

2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*%)

1) Soxhlet Extractidn, Gas Chromatographic/

Mass Spectrometric Method!%?!

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2¥

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"®%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!2¥

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™0%!

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

1) Digestion, inductively Coupled Plasma Method! ¢!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!!"

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!**?!

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%?9

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'>#

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>#

Equilibrium Headspace, Gas Chromatographic/

Mass Spectrometric Method!*%)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method*%

2) Automated Soxhlet Extraction, Gas Chromatographic/

d[l 1,26] ? J -\

Mass Spectrometric Metho

23 Cadmium...
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23

24

25

26

27

28

29

30

31

32

33

34

35

Cadmium

Carbazole

Carbon Disulfide

Carbon tetrachloride

Chlordane

p-Chloroaniline

Chlorobenzene

Chlorodibromomethane

Chloroform

2-Chlorophenol

Chromium

Chromium (Il

Chromium (V1)

1) Digestion, Inductively Coupled Plasma Method!"4!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method(!"

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method" 0%

2} Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>?”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*>#*!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2%

2) Autorated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%¢!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 0%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>?!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>#!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 0%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!:2!

1) Digestion, Inductively Coupled Plasma Method!™®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™"

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method[7,8,16,19]

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method!7#17:1%!
Alkaline Digestion, Colorimetric Method®!?! 3 (Y';

36 Chrysene...
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41

42

43

a4

45

46

47

48

Chrysene

Cyanide
2,4-D

DDD

DDE

DOT

Dibenz(a,h)anthracene

Di-n-Butyl Phthalate

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3-Dichlorobenzidine

1,1-Dichloroethane

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%24

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!2!

Extraction, Distillation, Colorimetric Method#"#821
1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%#

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 12!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method0%!

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*?9

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!?

1) Soxhlet Extraction, Gas Chromatographic/ -

Mass Spectrometric Method%%!

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method 102!

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric MethodH>2!

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>#!

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

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

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!?!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method?>?! w

49 1,2-Dichloroethane...
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52

53

54

55

56

57

58

59

60

61

62

1,2-Dichloroethane
1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

2,4-Dichlorophenol
1,2-Dichloropropane
1,3-Dichloropropane
1,3-Dichloropropene
Dieldrin

Diethyl Phthalate
2,4-Dimethylphenol
2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(*>%)
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(*>#
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(*>!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method>?!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!0%!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*?!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™>#
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 2
2) Autorated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*?9
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!0?!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!124
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!0%!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method**2
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%%!
2) Automated Soxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Method!"%)
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method024!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™9
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™0%!
2) Automated Soxhlet Extraction, Gas Chromatographi
Mass Spectrometric Method!"%! 3 /V"\RS
b

63 Di-n-Octyl Phthalate...
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67

68

69

70

71

72

73

Di-n-Octyl Phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method1%%

2) Automated Soxhlet Extraction, Gas Chrdmatographic/
Mass Spectrometric Method(!24

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™%%]

2} Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?9

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method024!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(*2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*?¢!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methodl*®%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!1:%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method*%#!

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 0%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!24

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"%%¢

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*>2%

1) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**2%!

2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!™! 3’/1",d

73 n-Hexane...
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75

76

7

78

79

80

81

82

83

O-HCH

[B-HCH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganese

Mercury

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%] -
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"!2)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!:2!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*2%

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™%?!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™29

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*-#!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*129! '

1) Soxhlet Extraction, Gas Chromatographlc/

Mass Spectrometric Method?024!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"?8

1) Digestion, Inductively Coupled Plasma Method!™'®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!!"

1) Digestion, Inductively Coupled Plasma Method["4!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!"

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

2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry?!

3) Digestion, Cold-Vapor Atomic Fluorescence

Spectrometric Method®” ‘
. i

84 Methanol...
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91

92

93

94

95

Methanol
Methoxychlor
Methyl Bromide
Methylene Chloride
2-methylphenol

2-Methylnaphthalene

Methyt tert-Butyl Ether

Naphthalene

Nickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!>?!
2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method! >
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %)
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2!
Purge and Trap, Gas Chromatographié/
Mass Spectrometric Method! %!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2*!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%%!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"?!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method0%!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method12¢
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %%
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2%!
1) Digestion, Inductively Coupled Plasma Method(™é!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™"!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!02°!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™*#
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%%!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!29!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 02!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!29 | w)
7/

96 Polychlorinated biphenyls (PCBs)
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Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,2',3,5'-Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobiphenyl
- 2,3',4,4'-Tetrachlorobiphenyl
- 2,2'3,4,5-Pentachlorobiphenyl
- 2,2.,4,5,5-Pentachlorobiphenyl
- 2,3,3'4,6-Pentachlorobiphenyl
- 2,2,3,4,4 5-Hexachlorobiphenyl
- 2,2’,3,4,5,5'—Hexachlorobiphényl
-2,2'3,556-
Hexachlorobiphenyl
-224455-
Hexachlorobiphenyl
-2,2'3,3.44' 5-
Heptachlorobiphenyl
-22'34455'-

Heptachlorobiphenyl

-2,2',3,4,4.5',6-
Heptachlorobiphenyl
-2,2.,3455'6-
Heptachlorobiphenyl
-2,2'3,3',4,4'5,56-
Nonachlorobiphenyl
Pentachlorophenol

Phenanthrene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%!

2) Automated Soxhlet Extraction, Gas Chromaiographic/
Mass Spectrometric Method!#!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%!

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

1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!# w

99 Phenol...
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101
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105

106

107

108

109

110

111

112

113

114

Phenol

Pyrene

Selenium

Silver

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene

Toxaphene

TPH (Cs—Cs)

TPH (Cog— Cig)

TPH (Cy16 — Cas)

1,2,4-Trichlorobenzene
1,1,1-Trichlorocethane
1,1,2-Trichloroethane

Trichloroethylene

1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!! 12!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method°?!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*!
1} Digestion, Inductively Coupled Plasma Method!"¢]
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™!”
1) Digestion, Inductively Coupled Plasma Method!"®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method! "
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method>?!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>?!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>?!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**?!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %2
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*2¢
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method>?
1) Automate Extraction, Gas Chromatographic Method!*%?
2) Solvent Extraction, Gas Chromatographic Method!*
3) Ultrasonic Extraction, Gas Chromatographic Method?!
1) Automate Extraction, Gas Chromatographic Method™#2
2) Solvent Extraction, Gas Chromatographic Method!%?
3) Ultrasonic Extraction, Gas Chromatographic Method?1
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*>#!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(*>2%)
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*>?!
i )

115 2,4,5-Trichlorophenol...
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120

121

122

123

124

125

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

1,3,5-Trimethylbenzene

Vanadium

Vinyl Acetate
Vinyl Chloride
m-Xylene
o-Xylene
p-Xylene
Xylene (Total)

Zinc

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0?!

2) Automated Soxhlet Extraction, Gas. Chromatographic/
Mass Spectrometric Method! %]

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1%%!

2) Automated Soxhlet Extraction, Gas Chrormatographic/
Mass Spectrometric Method! %!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2!

1) Digestion, Inductively Coupled Plasma Method!"®!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™"!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®>?

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*?]
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™2
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"5?!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>?

1) Digestion, Inductively Coupled Plasma Method!"¢!
2) Digestion, Inductively Coupled Plasma/ '

Mass Spectrometric Method™!" 3 /YY\?'
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