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ALS Laboratory Group (Thailand) Co., Ltd.

s1un15e3avian T Tunisimsis | nasau

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

T +66 2 760 3000 F+66 2 Y60 3197

Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal Fre:(t:hf;l;:;ate
Ambient Total Suspended Particulate High Volume BKK_FS1058 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0366 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0362 - - On site Calibration
Ambient Total Suspended Particulate Analytical Balance 5 D. RYG_ENO0001 6-May-21 6-May-22 12
Ambient Particulate Matter (PM-10) High Volume BKK_FS0385 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS1061 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0389 - - On site Calibration
Ambient Particulate Matter (PM-10) Analytical Balance 5 D. RYG_EN0001 6-May-21 6-May-22 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0918 30-Aug-21 28-Feb-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0328 31-Jan-22 29-Jul-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0159 31-Mar-21 29-Sep-22 18

Noise Leq 24 hrs Sound Calibrator RYG_FS0496 10-Jan-22 10-Jan-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0020 10-Jan-22 10-Jan-23 12

Right Solutions -

www.alsglobal.com



High Volume Air Sampler Calibration Worksheet

ALS
High Volume Air Sampler Calibration Worksheet
Project Site: Thai Jurong Engineering Limited Barometric Pressure (mm Hg) : 758
Calibrate Location : Al: Moo 10 Bann Map Tong Temperature (°C) : 31
Calibrate Date : 12-Mar-22 High Volume 1D : BKK_FS1058
CalibrationSheet No.: C-120322-BKK_F51058 High Volume Model ; TE-5009X
Calibrator ID: RYG_FS0206 High Volume S/N: 5689
Calibrator Model : TE-5028A Calibrator Slope : 1.4867
Calibrator S/N: 1543 Calibrator Intercept : -0.0445
Test No. Delta 0 Quta s Linear Regression
(inch) (m®/min) (CFM)

: 2 11771 4 Slope : 37.4708

2 26 1.3064 44 Intercept : -4.5780

3 45 14553 50 Correlation Coefficient : 0.9958

4 5.4 1.5900 54

5 6.2 1.7005 60

1(CFM)
65.4
y=37471x:4.578
0.0 ——— T — ——
0.0 0.5 10 15 2.0
Qstd (m3/min)
g W ~ i e
= —
Calibrated by . Approved by :

( Mr.Siriwit Riangsom )
Field Scientist(1)

FORM NO.: F06-073 REVISION NO.: -

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

ISSUE DATE: 14/03/16

Project Site : Thai Jurong Engineering Limited Barometric Pressure (mm Hg) : 758
Calibrate Location : A2 : Watt Kra-chate Temperature (°C) : 31
Calibrate Date: 12-Mar-22 High Volume ID : BKK_FS0366
CalibrationSheet No.: C-120322-BKK_FS0366 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume S/N : 4156
Calibrator Model : TE-5028A Calibrator Slope : 1.4867
Calibrator S/N: 1543 Calibrator Intercept: -0.0445
Test No. DeltaH 0 Qua I: Chart Linear Regression
(inch) (m>/min) (CFM)

1 2.2 1.0310 40 Slope: 28.1622

2 28 1.1574 44 Intercept : 0.2687

2 3.6 1.3064 50 Correlation Coefficient : 0.9992

4 4.2 1.4075 54

5 5.2 1.5611 60

1(CFM)
65.4
y =38.162x + 0.2687
0.0 — i T T T
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)

Calibrated by ! 90‘4"}/

s

Approved by :

( Mr.Siriwit Riangsom )
Field Scientist(1)

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

FORM NO.: F06-073 REVISION NO.: - ISSUE DATE: 14/03/16




Certifiee

ALS
High Volume Air Sampler Calibration Worksheet
Project Site : Thai Jurong Engineering Limited Barometric Pressure (mm Hg) : 758
Calibrate Location : A3 : Wat Nong Krabok Temperature (°C) : 31
Calibrate Date : 12-Mar-22 High Volume ID : BKK_FS0362
CalibrationSheet No.: C-120322-BKK_FS0362 High Volume Model : G1051
Calibrator ID: RYG_FS0206 High Volume S/N: 1452
Calibrator Model : TE-5028A Calibrator Slope : 1.4867
Calibrator 5/N: 1543 Calibrator Intercept : -0.0445
Test No. Delta H:0 Qaa % iGhart Linear Regression
(inch) {m*/ min) (CFM)

1 28 1.1574 40 Slope : 43.8025

2 33 1.2527 4 Intercept : 106198

g +0 13747 50 Correlation Coefficient : 0.9993

4 46 1.4709 54

5 5.6 1.6184 60

1(CFM)
65.4
vy =43.802x - 10)62
0.0 T T T T T T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
i 2
Calibrated by IZ W Approved by : 3 =
( MrSiriwit Riangsom ) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 8361-6 . e-mail: service thailand@ sartorius.com

NSC-TISI-TIS-17025
CALIBRATION 0219

J
)

Model Number : LA13DS"F

Description : Analytical Balance
Serial Number: 25409664 (RYG_EN00D1)
Manufacturer:  Sartorius

@.
f of Calibratio

RYG_EN00O1

= S/ARTORULS

REVIEW BY ﬂ“"a’\i
APPROVED BY 'Dﬁ/
§ - bl
Sariificai o BHERTAL OME DT80

Issued Date : Monday, May 10, 2021
Reference No.: 501644

Page No.: 10f2

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

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

Calibrated Place :  ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room)

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

Calibrated By : Mr.Chonchai Inthana
Calibration Date : Thursday, May 06, 2021

Metrological data -
Capacity : 150 g Readability:  0.0001 g

Reasons for calibration

[ New Installation [ Service / Repaired Re-calibration/ Maintenance

Calibration
Procedure No. :  This calibration was conducted by

Using in-house calibration procedure number (W1-003)
Based on UKAS LAB 14

Ambients Condjtions:

Temperature : 219« + 50°C
Humidity : _480%RH  * 100%RH
Pressure *

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 (SI). Report of Tolerance came form list of Sartorius Metrological Specifications.

Traceability:
Model Number Description Traceability Cetificate No. |Due Date
YC5011-522-00 Sartorius weight set 1mg - 200g £2,YCS5011-522-00 |Sartorius 119934 D-K-19398-01-00 | 10-Sep-2021
MHB-382SD Humidity/Barometer/Temp Lutron MHB-3825D SPC-RT (19203076 | 1-Sep-2021
|

- I SIS
This certificate relate and apply this equipment only. S
This certificate may not be reproduced other than in full except with the . T
prior written approval of the Verification Operation Division Sartorius Q\_J\-—Q A
(Thailand) Co., Ltd. M

ISO/IEC17025. 26/03/2020 R2 Mr.chonchai Intrhana(Technical Manager) | P




Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tek +66 2643 8361-6 Fax +66 2643-8367, e-mail: servicethailand@sartorius.com

Cariificeiia «

Model Number -~ LA130S-F

Description : Analytical Balance
Serial Number : .254096_§4 (RYG_ENODO1 )
Manufacturer : Sartorius

Calibration Results : Without Adjustment

SARTORILS

Calibration

Certificate No.: 21BCl0162
Issued Date : Monday, May 10, 2021

Reference No.: 501644
Page No. : 20f2

High Volume Air Sampler Calibration Worksheet

Repeatability Eccentricity (Off-center loading error)
The reproducibiity is the ability of a weighing instrument to display nearly ideatical readouts under The off-center loading error is yielded by the difference between the readout of
constant test conditions when the same load within a series fs placed on the |the load, ie 1/3 or 1/4 of maximim capacity, placed in the middie of the
weighing pan in the samce maancr. The standsrd deviation is used to express reproducibility weighing pan and between each of four additional measurement points {
quantitatively. pasitions defined according to OIML R76).
Nominal Value : (Low Load) 10.0000 100.0001 Nominal value : 50 g
10 g 9.9999 100.9002 Tolerance 0.0004 g
Tolerance 9.9998 59,9999
00001 g 10.0000 100.0000 Difference
[ 10.0000 100.0000 i
Nominal Value : (High Load) | 10.0000 99.9999 2 |
100 g 10.0001 100.0001 3 | -0.0001
Tolerance | 10.0000 " 100.0001 : = "4 | 0.0001
00001 g 9.9999 100.0000 j}f 5 | -0.000L
" 9.9998 100.0001 : h 6 .
Standard Deviation 0.00010 0.00010
Linearity
The linearity, aiso calied lincarity error. Describes the deviation of the characteristic curve of 3 weighing instrument from the linear slope
Tolearance 0.0002 g
Nominal Value | Conventional Mass Value Displayed Value Deviation Uncertainty
(g) ! (g) | (9) | (9) (g)
0.01 | 0.0100 0.0100 0.0000 0.00024
0.05 0.0500 0.0500 | 0.0000 0.00024
0.1 0.1000 0.1000 0.0000 0.00024
05 0.5000 0.5000 | 0.0000 0.00024
1 ~1.0000 1.0000 0.0000 0.00024
2 2.0000 2.0000 0.0000 0.00024
- 5 [ s.0000 | 5.0000 7 0.0000 0.00024
10 | 10.0000 10.0001 | 0.0001 0.00024
20 20.0000 20.0001 | 0.0001 T D0.00024
100 100.0001 100.0003 ~0.0002 0.00026
End of Report.

ISONIEC17025. 26/03/2020 R2

Project Site : Thai Jurong Engineering Limited Barometric Pressure (mm Hg) : 758
Calibrate Location : Al : Moo 10 Bann Map Tong Temperature (°C) : 31
Calibrate Date : 12-Mar-22 High Volume ID : BKK_FS0385
CalibrationSheet No.: C-120322-BKK_FS0385 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume /N : 4789
Calibrator Model : TE-5028A Calibrator Slope : 1.4867
Calibrator §/N: 1543 Calibrator Intercept : -0.0445
Test No. Delta i, 0 Qua T:Chart Linear Regression
(inch) (m?/min) (CEM)

1 22 1.0310 32 Slope: 27.7869

z 28 LIST4 36 | intercepe: 33753

3 38 13410 40 Correlation Coefficient : 09972

4 4.6 14709 44

5 54 15900 48

1{CFM)
65.4
1 y=27.787x + 3.3753
0.0 T T T
0.0 05 1.0 1.5 2.0
Qstd (m3/min)
Calibrated by Z W Approved by : - -

(MrSiriwit Ruangsom)
Field Scientist(1)

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

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16




High Volume Air Sampler Calibration Worksheet

Project Site : Thai Jurong Engineering Limited Barometric Pressure (mm Hg) : 758
Calibrate Location : A2 : Watt Kra-chate Temp e (°C): 31
Calibrate Date : 12-Mar-22 High Volume ID : BKK_FS1061
CalibrationSheet No.: C-120322-BKK_F51061 High Volume Model : TE-5009%
Calibrator ID: RYG_FS0206 High Volume S/N : 5504
Calibrator Model : TE-5028A Calibrator Slope : 1.4867
Calibrator S/N: 1543 Calibrator Intercept : -0.0445
Test No. Delta; 0 Qta 1=Chart Linear Regression
(inch) (m®/min) (CFM)

1 2.4 1.0748 32 Slope : 292082

2 3.0 1.1964 36 Intercept: 1.0539

3 36 13064 40 Correlation Coefficient : 0.9971

4 4.6 1.4709 44

5 5.6 1.6184 48

1{CFM)
65.4
y =29.208x + 1.0539
0.0 T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
Calibrated by }Z W Approved by : 3 -

(Mr.Siriwit Ruangsom)
Field Scientist(1)

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

FORM NO.: F06-074 REVISION NO.: - 1SSUE DATE: 14/03/16

ALS
High Volume Air Sampler Calibration Worksheet
Project Site : Thai Jurong Engineering Limited Barometric Pressure (mm Hg) : 758
Calibrate Location : A3 : Wat Nong Krabok Temperature (°C) : 31
Calibrate Date : 12-Mar-22 High Volume ID : BKK_FS50389
Calibratit | No.: C-120322-BKK_FS50389 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume S/N : 5329
Calibrator Model : TE-5028A Calibrator Slope : 1.4867
Calibrator S/N: 1543 Calibrator Intercept : -0.0445
Test No. Dela .0 Qe 1= Chaart Linear Regression
{inch) 'm°/min) (CFM)

1 24 1.0748 32 | siope: 314574

e 3.1 1.2155 36 Intercept: -2.0060

3 38 13410 40 Correlation Coefficient : 09995

4 45 1.4553 44

5 5.4 1.5900 48

1{CFM)
65.4
y = 31.457x - 2.008
0.0 T T T
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
P i s P
Calibrated by . Approved by :

(Mr.Siriwit Ruangsom)
Field Scientist(1)

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

FORM NO.: F 06-074 REVISION NO. - ISSUE DATE: 14/03/16




63/14-15,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Rd, 63/14-15,67/35-36, Soi Pelchkasem/,7/1, Pelchkasem Rd,
NAC Watithapra, Banghkokyai,Bangkok 10600 Thailand. NAC Walthapra, Bangkokyai,Bangkok 10600 Thailand.
0% WSS ' Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com IR SR d Tel: (66) D2-8680812#13 Fax.: (66) 02-8680860 www.jiranalee.com

CBHT|P|CATB OF‘ CAL;BRAT‘ON Continuation of Cerlificate of Calibration Number Cerlificale No: WS-08082021

Page 2 of 2 Pages

Certificate No: W5S-08082021
Page 1 of 2 pages

Resull of calibration. I without acjustment 0 with adjusiment
Measurement lem Cup aremomeler with data logger e e
Calibration in the range of 1 — 16 m/s at & calibration interval of 1 m/s.
The resulls of calibration and associated measurement uncertairties are reporled in the lable below.
Manufacturer Data logger: Novalynx
Cup sremomeler: Novalynx. = = =
Vg Reading Viwe Reading Error Uncertainty
N m/s m/s (m/s) (%)
Model/Type Data logger: 200-WS-25L8 REVIEW BY .. =
2.021 1.8 -0.2 29
Cup anemomeler: WS-02F
4074 390 0.2 1.6
APPROVED BY ... s 08 99
Serial Number : Data logger: A5378 = 6 0g o
i 8.03 80 00 084
: Cup anemometer; l‘_ls/ /
NEXT CAL. DATE ... 10.03 102 o2 066
D No : Data logger: BKK FSO918 190 123 03 095
: Cup anemometer: 1398 14.4 04 047
1600 16.6 0.6 048
Customer . ALS Ishoratory group (Thailand) co. ltd 1502 18.6 0.6 0.6%
: 104 Pratthanakan 40, Fhatthanakan Rd, Khwaeng Suan Luang. Khel Suan Luang. Bangkos 10250 1298 13.4 0.4 067
Thailand. 1099 1.2 0.2 069
897 9.0 0.0 097
Teal Conditions : WAind tunnel cross test section ares 200 o’ 701 70 0o 090
: Anemometer frontal sren 100 om’ 5085 50 0. 096
: Diameter of mounting pipe & mm 2970 30 [ake] 1.7
: Bleckage ratio of teo! object ol 1019 07 0.3 5.4

UuUC" Unt Under Celibration

Test Conditions + Al lemperature 226 =08 'C The reported expanded uncertainty is based on standard uncertainty mulliplied by 2 coverage factor k=2  providing a level of
: Ar pressure 10006 <04 "Pa confidence of approximately 95%
: Relative ai* humidity 50.4 435 #FH
Appendix 1: Instrumantations
Calibration Procedure Calioralion was carried outl base on; Calibration Cortificale Reporl
IEC 61400-12-1 ED.1: 2005-Fower Performance Measurements of  Electr Producing Wnd NO Sensor Manufacturer | Model/Type e K Range
Turbines: 1 Pitot static TESTO INC 06352145 Asg 07, 2021 WMW-0034-21 5- 30 m/s
MEASNET Anemometer Calibration Procedure - Version 2 2009, 2 Precision Differertlial Pressure Meter Zoglab DPM2500 Aug O7. 2021 MW-0034-21 5 - 30 mfs
3 A welociy lransducer (hot wire} TSI INC 8455-12 Aug 08, 2021 MwW-0038-21 0-5ms
This calitratior documents the Uaceable lo national stancard, Which realize the unit of 2z Temperature Zoglab DSA-THP March 30, 2021 CLO27-64 30 - 70°C
measureme: according to the internationa. system of units (SI) through National Institute of 5 Relative humidiy Zoglah DSA-THP March 30, 2021 03032021 D - 100 %AH
Metrology Thailand (NIMT). 6 Almospheric pressure Zoglab DSATHP Macch 30, 2021 BP-01032021 500 - 1100 hPa
7 wind tunnel €5SOM MP3300 0 - 50 Hz
Measurement Date T Aug 30. 2021,
Issued Date : Aug 31, 2021 ***&nd of cerlificate of celibrelion®**

Calibraled by Approved Signalory:

[ wmr. Sorawit Thacha.ad NAC Kr. Parinya Booncheroen
[ siss Oretrei Wiwatwitiays Techrcal Support

NRANATE ASSOCIATES C®.,LTD, end Cali

Eration Manager

NAC

HIRANATE ASSOCIATES CO.,LTD,

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




63/14-15,67/35-36, Soi Petchkasem?,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
e 1 Tel: (66) 02-8680812#13 Fax.: (64) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Cerlificate No: WD-07082021
Page 1 of 2 pages
Measurement Item : Wind direction sensor with data logger

Manufacturer : Data logger: Novalynx

: Wind direction sensor: Novalynx.

Model/Type : Data logger: 200-WS-25LB.
: Wind direction sensor: WS-02F,

Serial Number : Dala logger: AG378

: Wind direction sensor: -,

D No : Dala logger: BKK_FS0918.

Wind direction sensor
Customer : ALS laboratory group (Thailand) Co.Lid.
104 Phalthanakan 40, Phatlhanakan Rd.khwaeng Suen Luang, Khel Suan Luang, Bangsok 10250

Thailand

€nvironmental Condition:

Tne measuremant was carried oul in an ambient lemperature of (23+3)°C, and relative humidity of (40+10)%.
Measurement Method:

The wind direction sensor calibration according to comparison method with reference angle measurement eleclronic thzedaile and
line laser is used for ax's control Thz measurement were taken at 45% intervals in clockwise and counterclochwse
directions.

Nole: The UUC was warmed up for | hour prior lo the calibration being performed

Traceability:

The measurement results are traceable to the international system of units (SI) through Cerlificate No: CC563-07-0045,

Certificate No. KWS63/0044.

Measurement Date : Aug 30, 2021.
Issued Dale : Aug 31, 2021,

Performed by NA( : Approved Signatory....
1 mr. Sorawit Thachalad

JIRANATE ASSBCIATES (43,27, Mr. Parinya Booncharoen.
Te

[ Miss Orathai Wiwatwittaya

nical Support

and Calitration Manager

63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
i ) £ T Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www jiranatee.com

Continualion of Cerlificate of Calibration Number Certificate No: WD-07082021
Pages 2 of 2 pages

Result of calibration: [ Without adjusiment [ with adustment.
Calibration in the range of O - 360 ° al a colbration interval of 457,

The results of calibration and sssociated measurement uncertaintias are reported in table below.

Nominal Angle Standard Reading UUC* Reading Errar Uncertainty
NO Turning Direction - o o o 2
) ) ) ) +(7)
1 0/360 360 359 £] 30
? 45 45 a3 g 30
3 20 0 87 -3 30
4 135 135 132 -3 30
Clockw'se
5 180 180 180 1] 30
G 225 225 228 3 30
7 270 270 274 4 30
8 315 3156 319 4 30
0/360 360 359 -1 3.0
10 45 45 43 -2 30
1 20 Q0 87 -3 30
12 135 135 132 -3 30
Counter Clochwise
13 180 180 180 0 3.0
14 225 225 228 3 30
15 270 270 274 4 3.0
16 315 315 319 4 30

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

UUC®: Unit Under Cslibration The reported expanded uncertainly is based on standard uncerlainly multiplied by a coverage fac-

tor k=2 providing a level of confidence of approximately 96%

***€nd of Certificate of Calibration®"*




63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Walthapra, Banghkokyai,Banghkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) D2-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificale No: WS-05012022

Page 1 of 2 pages

Measurement ltem : Cup anemomeler with data logger
Manufacturer Dala logger: Novalynx

: Cup anemometar: Novalynx

Model/Type : Dats logger: 200-WS-25LB

: Cup anemometer: WS3-02F

REVIEW BY m:mk’“

apProven By =%k K,

NEXT CAL. DATE gq/#/;n} ,

Serial Number : Dals logger: AS190

: Cup anemomels

D No : Cate logger: RYG_FS0329

Cup anemomeler:

Customer ALS laboratory group (Thailend) co. lid.

104 Fhatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luzng. Khe! Suan Luang, Banghok 10250

Thaitand.
Tesl Conditions Wind tunnel cross test section aea Q00 em’
¢ Ancmometer frontsl ares 00 e’
Diameler of mounting pipe mm
Blockage ralio of test object a1 1
Tesl Conditions A lemparature 2346 108 'C
Ar pressure 10145 04 hPa
Relative air humidity 534 +3.6 %RH

Calibralion Procedure Calibration was carried out base on;
[EC 61400-12-1 ED.1: 2005-Power Performence Measurements of Electricity Producing Wind
Turbines;

MEASNET Anemometer Celibration Procedure - Version 2 2009;

Traceability This caibration documenis the traceable to national standard, Which realize the unit  of
measurements according to the international system of units (Sh through Natioral Instiute of
Metrology Thailand (NIMT),

Measurement Date ¢ JAN 28, 2022

Issued Dale © JAN 31, 2022,

Calibrated by
Mr. Sorawit Thachaled

Approved Signatory:

K. Parinya Booncharoen

O Miss Crstat wiwatwtiays Cattration Department Manoger

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPROOUCTION HAS BEEN
OBTAINED IN WRITING FROM THG LABORATORY

63/14-15,67/35-36, Soi Pelchkasem?7,7/1, Petchkasem Rd,
Walthapra, Banghkokyai,Bangkok 10600 Thailand.
= (60) 02-8680812#13 Fax.: (66) 02-8680860 www jiranalee.com

Continuation of Certificate of Calibration Number Cerlificate No: WS-05012022

Page 2 of 2 Peges

D With adjustment
Calibration in the range of 1 - 16 m/s al a calibration interval of 1 m/s.

Resull of calibration: [ without adjustment

The resulls of calbraton sng associated measurement Lncerlainties are reported in the tasle below

Vg Reading Viue Reading Error Uncerlainly

m/s m/s {m/s) (%)
2076 20 0.1 2.4
4.101 4.1 0.0 12
5909 60 0.0 aes
801 80 0.0 oes
1001 10.1 0.1 079
1201 121 0.1 057
13.99 141 0.1 070
1599 16.4 0.4 043
15.00 152 0.2 0.79
1301 13.0 0.0 083
1.02 1.0 00 0.76
°03 20 00 081
02 70 00 0.82
5.130 51 00 096
2991 30 0.0 16
1.036 e -0.1 4.5

UUC™: Unit Under Calisration

The reporled exoanded uncertsinly s basec or slanderd uncertainty mulliplied by a8 coverage factor k=2 providing a level of
cenfidence of approximstely 95%

Appendix 1: Instrumentations

NO Sensar Manufacturer | Model/Type Callbratn Cerlificate Raport Range
Date Number

1 Piot static TESTO INC. Go3£2145 ug 07. 2021 MW-0034-21 5§-30m/s
2 | Precsion Diferential Pressure Meter Zoglah DPIMZ500 Aug 07, 2021 MW-0034-21 5 - 30 m/s
3 Air velocity transcucer (hol wie) TSI INC 8455-12 Aug 08, 2021 MW-0035-21 0-&5mis

4 Temperature Zoglab DSA-THP March 30, 2021 CL-027-64 30 - 70°C

5 FRelative humidity Zoglab DSA-THP Merch 30, 202 AH-03032021 0 - 100 %RH
] Almospheric pressure Zoglab DSR-THP Msrch 30, 202 8701032021 500 - 1100 hPa
7 ‘Wind tunnel ES50M NMP230D 0 - 50 Hz

***end of certificale of calibration®**




63/14-15,67/35-36, Soi Petchkasem7,7/1, Pelchkasem Rd,

NAC Walthapra, Bangkokyai,Bangkok 10600 Thailand.
AFFE AT~ e 1y Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranalee.com

CERTIFICATE OF CALIBRATION

Certificate No.. WD-05012022

Page | of 2 pages
Measurement Illem : Wind direction sensor with data logger.
Manufacturer : Data logger: Novalynx.

¢ Wind direction sensor: Novalynx,

ModelType : Data logger: 200-Ws-25L8
: Wind direction sensor WS-02F

Serial Number : Data logger: A5190

Wind direclion sensor: -

ID No : Data {ogger: RYG F803z9

1 Wind direction sensor:

Customer + ALS laboratory group (Thailand) Co.Ltd.
104 Phatihananan 40, Phatthanakan Rd_K
Thaitand.

hwaeng Suan Luang, Khel Suan | usng, Bangkok 10250

Environmental Condition:

The measuremen: was carried out in an ambient temperalure of (2323) 'C, and relative humidity of (40+10) %,

Measurement Method:
The wind direction sensor calibraticn sccording to com parison method with reference angle me:

asurement electronic theodolile and
ine laser s used for axis control The measuremant we-e

taken at 45" intervals in clochw

and  counterclockwise
directions.

Note: The UUC was warmed up for

or 1 hour prior to the calibration being performed

Traceability:

The measurement resudls are

aceable to the international system of units (SI) through Certificate Mo.: Q21086014, Certificate No:
KWE64/0025.

Measurement Date : JAN 26, 2022
Issued Date JAN 31, 2022

pproved Signatory........... . D—Eﬂn’g

Mr. Paringa Booncharoen

Performed by
M ., Sorawit Thachalad
O Miss Orathal wiv

NAC

JIRANATE ASSOCIATES CO., LTD.

Callbration Deparlment Manager

HIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED €XCEPT IN FULL UNLE FERMISSION FOR REPRODUCTION HAS BEEH

OBTAINED IN WRITING FRGM THE LABORATORY

63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Wallhapra, Bangkokyai,Bangkok 10600 Thailand.
SN AT 0 Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranalee.com

Continuation of Cerlificate of Calibration Number Certificate No: WD-05012022

Pages 2 of 2 pages

Resull of calibration: [ without adjustment [F with adjustment.
Calibration in the range of O - 360 * a: a calibration interval of 45",

The results of calibration and associated measurement uncertainties are reported in lable below.

Nominal Angle Standard Reading UUC* Reading Error Uncertainty

NO Turning Oirection 0 0 “ - )
1 0/360 0 a 0 30
2 a5 45 43 -2 30
3 00 90 90 0 3.0
a 135 135 135 0 3.0
5 - 180 180 181 | 30
6 25 225 227 2 30

270 270 273 3 30
8 als 3i5 318 3 30

0/350 o 0 0 30
10 45 45 43 -2 a0
" 90 90 °0 ] 30
12 _ 135 135 135 0 3.0
g, | Bouner Cloely 180 180 181 1 3.0
14 225 225 227 2 3.0
15 270 270 273 3 3.0
16 3156 315 318 3 3.0

UUC* Unit Under Calibration The reported expanded uncertainty is based on standard uncer:ainty multiplied by & coverage fac-
tor k=2 providing & level of confidence of approximatzly 95%

alibration™**

JIRANATE ASSOCIATES €O oL I!J
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63/14-15,67/35-36, Soi Pelchkasem7,7/1, Petchkasem Rd,
Waltthapra, BangkokyaiBangkok 10600 Thailand.
" Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranalee.com

PHANATIE ARSOCIATE

CERTIFICATE OF CALIBRATION

Cerlificate No: WD-02042021
Page | of 2 pages

Measurement lem : Wind direction sensor wilh data logger.
Manufaclurer : Data logger: Novalynx.

: Wind direction sensor: Novalynx. REVIEW BY ..
Model/Type : Dala logger: 200-WS-25LB. APPROVED B

: Wind direction sensor: WS-02F,

NEXT CAL DATE .. 219122

Serial Number : Dala logger: A4003.
: Wind direction sensor: -

Customer : ALS laboratory group (thailand) Co.ltd.
104 Phatthanakan 40, Phalthanaken Rd.Khwaeng Suen Luang. Khet Suan LuangBanghoh 10250

Thailand

Environmental Condilion:
The measurement was carried out in an ambient temperaiure of (23:3)”0. and relative humidity of (40+10)%.

Measurement Method:
The wind direction sensor calibration according to compsrison method with reference angle measurement electronic theodolite and
line laser is used for axis conlrel, The messurement were taken al 45° inlervels in clochwise and counterclockwise

directions.
Note: The UUC was warmed up for 1 hour prior to the calibralion being performed

Traceability:

The measurement resulls are iraceable to the international system of units (SN through Certificate No: CC563-07-0045,

Certificate No: KWS63/0044.

Measurement Date : Mar 31, 2021.
Issued Date : Apr 01, 2021.

NAC

Sk %—&

Performed by JIRANATE ASSOCIATES CO,, LD,
[ wr. Sorawit Thachalad Mr. Parinys Booncharoen.
IZI Mr. Bongkoch Malithong Technical Support

and Calibration Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEFT IN FULL UNLESS PSRMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE L ABORATORY.

63/14-15,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
HEAS AT vosn TATE ' Tel: (66) D2-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

Continuation of Certificale of Calibration Number Cerlificale No: WD-02042021
Pages 2 of 2 pages

Resull of calibration: [J without adjusiment M witn adjustment.
Galibration in the range of O - 360 * at a calibration Interval of 45",

The resulls of ¢ ion and i uncertainlies are reporied in lable below.
’TO Turning Direction Nominal Angle Standard Reading UUC* Reading Error Uncertainty

) 0 ) (') (%)
1 0/360 0/360 o [e] 3.0
K4 45 45 43 -2 3.0
3 90 20 88 -2 3.0
4 r—— 1356 136 133 2 30
5 180 180 180 a 3.0
&6 225 225 227 2 30
7 270 270 273 3 3.0
8 315 315 3i8 3 30
Q9 0/360 0/360 ¢] (o] 3.0
10 45 45 43 2 3.0
1 Q0 20 88 -2 3.0
12 Gounter Bliwise 135 1356 133 -2 3.0
13 180 180 180 0 30
14 225 2256 227 2 3.0
15 270 270 273 3 3.0
16 315 315 318 3 3.0

UUC*: Unit Under Calibration The reported expanded uncertainty is based on standard uncertainty mulliplied by a coverage faclor
k=2 providing 8 level of confidence of approximately 95%

***End of Cerlificale of Calibration***

NAC

JIRANATE ASSOCIATES CO,, LTD,




63/14-15,67/35-36, Soi Pelchkasem?7,7/1, Petchkasem Rd,
Watthapra, Bangkohyai,Bangkok 10600 Thailand.

MEANATER, st LARF i LI Tel: (66) 02-8680812#13 Fax.: (06) 02-8680860 wwwjiranalee.com

Measurement ltem

Manufacturer

Model/Type

Serial Number

Cuslomer

Test Condilions

Test Condilions

Calibration Procedure

Traceabilily

Measurement Dale
Issued Dale

Calibraled by
4 Mr. Sorawit Thachalsd
[ Mr. Bongkosh Malithong

CERTIFICATE OF CALIBRATION

Cerlificote No: WS 02042021

Page 1 of 2 pages

: Cup anemomeler with dele logger.

: Deta logger: Novalynx.
: Cup enemometer. Novalynx.

: Data logger: 200-WS-25LB.
: Cup anemomeler: WS-02F.

: Data logger: A4903.

: Cup enemometer: -

: ALS laborstory group (Thailand) co. (td.
: 104 Phafthanahan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang. Bangkok 10250
Thailand.

2

: Wind tunnel cross lest section ares 200 cm

: Anemometer frontal area 100 o’

: Diameler of mounting pipe = mm

: Blochage ratio of test object oan 9

: Air temperature 24.6 0.8 'C

: Air pressure 10062 0.4 hPa
: Relalive air humidity 45.0 =3.5 %RH

Calibration was carried out base on;

IeC 61400-12-1 €D.1: 2005-Power Performance Meesurements of Electricity Producing Wind
Turbines;

MEASNET Anemometer Calibration Procedure - Version 2: 2009;

This calibrelion documents the lraceable toc national standard, Which realize the unit of
measuremenis according tc the International system of units (S1) through National Institute of
Metrolagy Thailand (NIMT).

: Mar 31, 2021.
: Apr 01, 2021,

Approved Signalory: ..

NAC

IKASALE ASSOCIATES CO., LTD,

Mr. Parinya Booncharoen

Technical Support

and Calibration Manager

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PCRMISSION FOR REPRODUCGTION HAS BEEN

OBTAINED IN WRITING FROM THE LABOHATORY.

63/14-156,67/36-36, Soi Pelchkasem?7,7/1, Petchkasem Rd,
Waltthapra, BangkolyaiBangkok 10600 Thailand.

1 Laan Tel: (66) 02-86808124#13 Fax.: (06) 02-8680860 www.jiranatee.com

Conlinualion of Cerlificale of Calibralion Number

Certificate No. : WS-02042021
Page 2 of 2 Pages

Result of calibration: E] Withoul adjustment D Viith adjustment
Calibration in the range of 1 - 16 m/s at a calibration inlerval of 1 m/s.
The results of calibration and associated measurement uncerteinties are reported in lhe table below.

Verp Reading Ve Reading Error Uncerlainty
m/s m/s (m/s) (%)
2.069 1.9 -02 25
4,100 4.0 -0.1 12
6,02 60 00 099
798 8.1 0.1 0.78
10,03 102 02 072
12.02 122 02 0.56
14.00 14.5 0.5 0.69
1599 166 05 114
15.01 165 0.5 0.24
13.02 133 03 Q.61
11.03 112 02 0.75
897 @1 0.1 0.70
6.99 70 0.0 11
5.166 8.1 -0.1 09
3018 a0 0.0 1.7
1.038 0.8 -0.2 6.0

uuc™: Unit Under Calibration

The reporled expanded uncertainly is based on slendord uncertainty multiplicd by o coveroge foclor h=2 providing a level of

confidence of approximately 95%

Appendix 1: Instrumenlalions

Calibration Cerlificale Report
NO Sensor Manufacturer | Model/Type Range
Date Number

1 Pitot static TESTO INC. 06352145 July 16, 2020 MW-0035-20 5 - 30 m/s

2 Precision Dilferential Pressure Meter Zoglab DPM2500 July 16, 2020 MW-0035-20 5 - 30 m/s

3 Alr velocity transducer (hol wire) TSI INC 8455-12 July 20, 2020 MW/-0036AA-20 0-5ms

4 Temperalure Zoglab DSA-THP March 3, 2020 | HZ202003301001 -30 - 70°C

5 Relative humicity Zoglah DSATHP March 30, 2020 | HZ202003301001 0 - 100 %A4
& Atmospheric pressure Zoglab DSA-THP March 30, 2020 | HZ202003301001 500 — 1100 hPa
7 Wind tunnel ESS0M MP330D - H 0 - 50 Hz

"**&nd of cerlificate of calibralion™™"

NAC

JIRANATE ASSOCIATES €O, L.




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY DK

451-451/1 Sirinthorn Rd. Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS z
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiohorn.com CALBRATION 0204

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RERRELAERR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22001

Pages : lof3
L3 Ll L3
Calibration Certificate
Equipment : SOUND CALIBRATOR
Manufacturer : RION
Model : NC-75
Serial No.: 35002736
ID No.: - ¥ )
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Leatlon s i | EVIEWBY .. 91 }"”"’Cf?

Ambient Temperature : (230 £3) °C *

Pressure : (1013 £3) kPa |

Relative Humidity : (500 £20) % i APPROVED BY...... -
f lo/1/95 |
§ NEXT CAL. DATE oovvireeerec s

Received Date : 05 JANUARY 2022 l.,_.i.:_...._c s sl

Calibration Date : 10 JANUARY 2022

Date of Issue : 13 JANUARY 2022

Calibrated by : Nathakom Pisutpaisan

Approved by : / m

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/NIEC 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

Cert. No. : ACC22001
Job No. : VC65AC0040

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-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104  EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076  EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 33461A MY 60024273 1-15180725251-1 15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42K Al 34560495 AA-3003-21 16-Feb-22
Audio Analyzer AVR-3360A  V744BG6069 EF-0010-21 10-Feb-22

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 Rescarch (TISTR).

QF-TS12-04-04-020664

7 AL




SITH I P_(? R N, SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22001
Job Ne. : VC65AC0040
Pages : 3of3

Result of calibration :

1. Sound pressure level

Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93.99 -0.01 0.14 0.40
2. Frequency
Specified Measured Deviated Tolerance

Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)

1000 1000.0 0.0 0.1 1.0

3. Total distortion

Measured value ( % ) Uncertainty ( % )

Tolerance limit ( % )
0.28 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

= Pl

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com htip://wwwisithiphorn.com ~ CALIBRATION 0334

Cert. No. : ACL22031

Pages : 1of8
. . L
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01222716/ 143832 /22763
ID No.: RYG_FS0020
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : -
Ambient Temperature : (230=3) oc REVIEWBY ..... ﬁ Mk’m? .....
Pressure : (1013 £3) kPa
Relative Humidity : ( 500 £20) % APPROVED BY .55 .

7
Received Date : 05 JANUARY 2022 NEXT CAL. DATE ---l'q-{f--/--:-?— ------
Calibration Date : 10-12 JANUARY 2022
Date of Issue : 13 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan
¢ o~ -
( Thanakul Petchurai )

This certificate is issucd 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.
RESREtaites CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22031
Job No. : VC65AC0040
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

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

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

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY353220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP.03/0264 08-Feb-22
Digital Multimeter 34461 A MY60024273 1-15180725251-1  15-Sep-22
Programmable Attenualtor MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22

AA-3003-21 16-Feb-22

Measuring Amplifier NA-42KAI 34560495

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

o~ LI/

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
AR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result ;

Cert. No. : ACL22031
Job No. : VC65AC0040
Pages : 3of8

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Sclf-gencrated noise W - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v’ - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For> 4 kHz to 10 kHz v - 0.3 0.7
For> 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v = 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 02 035
11. Overload indication v ] 0.2 0.25
12. High level stability v % 0.1 0.1

QF-TS12-04-04-020664

> 204




SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22031
Job No. : VC65AC0040
Pages 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 £0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

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

Frequency Measured value
. Weighting (dB)
A - weight 12.6
C - weight 19.2
Flat 24.6

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) B 2 Acceptance
Flat C-weight A-weight L
Limits
125 0.7 0.7 0.7 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -2.1 -2.0 -2.0 +5.0

QF-TS12-04-04-020664

> PLa

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
SRICHBERS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22031
Job No. : YC65AC0040
Pages : 50f8
4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
itz Flat C-weight | A-weight pggpance
Limits
63 0.0 0.0 -0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kilz

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 0.2
Flat 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 )
Slow 94.0 0.0 £0.1
Leg 94.0 0.0 £0.1

6. Long - term stability

SL.M Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS812-04-04-020664

- 277 .




S!THIPORN SITHIPORN ASSOCIATES CO,LTD. SITHIPORN SITHIPORN ASSOCIATES CO.,LTD.
S CALIBRATION LABORATORY o CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22031 Cert. No. : ACL22031
Job No. : VC65AC0040 Job No. : VC65AC0040
Pages : 6of8 Pages : Tof8
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance Anticipated Measured Deviated Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1 Auto 94.0 94.0 0.0 +]1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 +1.1 9. Tone burst response
1340 134.0 0.0 1.1 Time Tone burst Anticipated | Measured Deviated | Acceptance
133.0 133.0 0.0 11 duration, Tb Cycle Value Value Value Limits
132.0 132.0 0.0 £1.1 Weighting (ms) (dB) (dB) (dB) (dB)
131.0 131.0 0.0 1.1 0.25 1 108.0 107.9 -0.1 1.5;-5.0
129.0 129.0 0.0 1.1 Fast 2 8 117.0 117.0 0.0 1.05-25
1240 124.0 0.0 *11 200 800 134.0 134.1 0.1 11.0
119.0 119.0 0.0 1.1 2 8 108.0 108.0 0.0 1.5;-5.0
114.0 114.0 0.0 +1.1 e 200 800 127.6 127.6 0.0 +1.0
109.0 109.0 0.0 +1.1 0.25 1 99.0 98.9 -0.1 1.5;-5.0
104.0 104.0 0.0 1.1 SEL P 8 108.0 108.0 0.0 1.0;-2.5
99.0 99.0 0.0 1.1 200 800 128.0 128.1 0.1 +1.0
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 + LI
24.0 24.0 0.0 11 10. Peak C sound level
79.0 79.0 0.0 2 Number of cycle Anticipated Measured Deviated Acceptance
740 74.0 0.0 x11 in Value Value, Lepeak Value Limits
69.0 69.0 0.0 11 test signal (dB) (dB) (dB) (dB)
64.0 64.0 0.0 =11 Continuous 133.0 133.0 0.0 -
59.0 59.0 0.0 £1.1 One 136.4 136.3 -0.1 +3.0
54.0 54.0 0.0 = 1.1
49.0 490 0.0 2l Number of cycle Anticipated Measured Deviated Acceptance
44.0 4.0 0.0 pill in Value Value Value Limits
= L3 k'l = {est signal (dB) (dB) (dB) (dB)
2;2 ;;(9] _{:}'ﬂ : : : Continuous 133.0 133.1 0.1 =
Positive half cycle 1354 1352 -0.2 +2.0
29.0 28.9 -0.1 £1:1 .
Negative half cycle 135.4 135.2 -0.2 +2.0
28.0 279 -0.1 + 1.1
27.0 26.9 -0.1 +1.1
26.0 25.9 -0.1 £1.1
25.0 24.8 -0.2 + 1.1
QF-TS12-04-04-020664 QF-TS12-04-04-020664
o LA > 2R




SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

ss50Clates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

11. Overload indication

Cert. No. : ACL22031
Job No. : VC65AC0040
Pages : 8of8

Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 80.6 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB ) (dB)
A - weight 137.0 137.0 0.0 0.3

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

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

QF-TS12-04-04-020664

End of Calibration Certificate
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1 Aldicarb High-Performance Liquid Chromatographic Method™
2 | Aldicarb Sulfone High-Performance Liquid Chromatographic Method™
3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Methed!®
¢ | Aldrin Liquid-Liquid Extraction, Gas Chromatographic 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™
CL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
8 [-8HC Liquid-Liquid Extraction, Gas Chromatographic Method
9 8-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
10 | y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
11 | Biochemical Oxygen 1) 5-Day BOD Test, Azide Modification Method™
Demand 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™
15 | Chemical Oxygen 1) Closed Reflux, Colorimetric Method”
Demand 2) Closed Reflux, Tritimetric Method™
16 Chlordane Liquid-Liguid Extraction, Gas Chromatographic Method!
17 | Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™® .
18 Color ADMI Weighted-Ordinate Spectrophotometric Method

Sy
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19 Copper 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
20 | Cyanide Distillation, Colorimetric Method!”
21 |24"-DDD Liquid-Liquid Extraction, Gas Chromatographic Methad™®
22 4,4”-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
23 |24 DDE Liquid-Liquid Extraction, Gas Chromatographic Method”
24q 44" -DDE Liquid-Liquid Extraction, Gas Chromatographic Method'”
25 | 24"-00T Liquid-Liquid Extraction, Gas Chromatographic Method!®
26 4,4'-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
27 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method!
28 | Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method!™
29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method!¥
30 | Endosulfan I Liquid-Liquid Extraction, Gas Chromatographic Method!”
31 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method!
32 | Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method!™
33 Formaldehyde Distillation, Colorimetric Method®
34 | Free Chlorine 1) DPD Ferrous Titrimetric Method™
2) lodometric Method™®
35 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
36 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
37 | Hexavalent Chromium | Filtration, 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™
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 Chromatographic Method™?

-
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44 | Methomyl High-Performance Liquid Chromatographic Method!®
a5 | Nickel 1) Digestion, Inductively Coupled Plasma Method!®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
46 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Methad®
2) Soxhlet Extraction Method®
a7 | 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 Suspended Solids | Dried at 103-105 °Ct¥
57 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method!”
58 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation™
- 59 | Zinc 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method!”
¥ oua o 5
ddudl AsuARY F53ATed
1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
2 Acetone Purge and Trap, Gas Chromatographic/
Meass Spectrometric Method™
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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)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

15 Benzolg,h,ilperylene 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-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!™

18 Bis(2-ethylhexyl)phthalate...
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18 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®™
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Equilibrium Headspace, Gas Chromatographic/
. Mass Spectrometric Method™
22 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
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 Chromatographic/
_ _ 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 Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Chromium 1) Digestion, Inductively Coupled Plasma Method™

33

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

G
j{/"!"J 34 Chromium (II)...
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34 Chromium (1Il) 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Methad; Calculation™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation®™
35 | Chromium (VI) Colorimetric Method®
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
37 Cyanide Distillation, Colarimetric Method™
38 24D 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™
41 DoT Liquid-Liquid Extraction, Gas Chromatographic/
. Mass Spectrometric Method™
42 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographi¢/
. Mass Spectrometric Method™
46 1,4-Dichlorabenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatbgraphid
Mass Spectrometric Method™
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
a9 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®
50 1,1-Dichlorocethylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

S

v 51 cis-1,2-Dichloroethylene...

as3mead Srsanaila)

ridqmmumiwmqﬁnﬁnmhmnmﬂu

...... iSemidinn RGN

ddud d5uaiy KERlGEaE
51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
52 trans-1,2-Dichloroethylene Purge and Trap, 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!™
155 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™"
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
58 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 2,ﬂrDimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
60 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
61 2,4-Dinitrotoluene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
: Mass Spectrometric Methed!”
63 Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chron’iatographid
‘ Mass Spectrometric Method'!
64 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
65 Endrin Liquid-Liquid 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™
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68 Fluorene...
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68 | Fluorene Liquid-Liquid Extraction, Gas Chromatographic/ 84 | Methanol 1) Purge and Trap, Gas Chromatographic/
; 4}
Mass Spectrometric Method Mass Spectrometric Method™
69 Heptachlor Liquid-Liquid Extraction, Ga:;[:]:hrornatograpmc/ 2) Equilibriumn Headspace, Gas Chromatographic/
Mass Spectrometric Method Mass Spectrometric Method™
70 Heptachlor epoxide Liquid-Liquid Extraction, Gas[q]Chromatograpmc/ 85 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric !\Aethod Mass Spectrometric Method!
T Hexachlorobenzene Liquid-Liquid Extrafctlon, Gasiq]Chromatographld 86 Methyl Bromide Purge and Trap, Gas Chromatographic/
) Mass Spectrometric Method ) Mass Spectrometric Method™
72 | Hexachloro-1,3-butadiene Pufgesand Trap, Gfis Chroma\;?graphlcf 87 | Methylene Chloride Purge and Trap, Gas Chromatographic/
1 .y rass pedct_lr_ome’gxc h:sthod _—r Mass Spectrometric Method™
R Murgesa lct . :S M Lﬁm;a? PR 88 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
. L.ass.d E _:;’E: “Zt_ < GD — - Mass Spectrometric Method™
1 iquid- raction, matogra .
Q-HCH quic-LIqus ) as hromatograpnl 89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ i T s Mo
ass rometric Metho
75 B-HeH Liquid-Liquid Extraction, Gas Chromatographic/ b= )
Bl St Method™ 90 Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®
76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/ . p.ect SENERE
Mass Spectrometric Method® 91 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/
1 6]
T Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/ s pmEHEmEE MeRig
i M 92 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method R )
8 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Covpled Plasmial
: Mass Spectrometric Method® Mass Spectrometric Method™”
79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ 95 Nitzobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric M ethod® Mass Spectrometric Method™
80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/ 94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method™
81 Lead 1) Digestion, Inductively Coupled Plasma Method®™ 95 N-Nitrosodi-n-Propylamine Ligquid-Liquid Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method"
Mass Spectrometric Method™ 96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method!! - PCB 1016 Mass Spectrometric Method!
2) Digestion, Inductively Coupled Plasma/ - PCB 1221
Mass Spectrometric Method™ ~PERI232
83 Mercury 1) Cold Vapor Atomic Absorption Spectrometric - PCB 1242
Method® - PCB 1248
2) Digestion, Inductively Coupled Plasma/ - PCB 1254
Mass Spectrometric Method™ - PCB 1260
< a
'j{WQ) 84 Methanol... 5{“".”3 97 Pentachlorophenol...
(nsingyey dasanaila) n@mgal dnsanaila)
mgnq'wmspﬁ%mﬂmmiﬂnﬂmniﬂ & Ay AEmTIAY i #
unwssrfimainn RN . uarvedinionidRNT




- &0 -

- @6 -

dnduil druaiie F5Aed
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, Direct Photometric Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
101 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
102 Selenium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
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 Spactrometric 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 (Cs-Co) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method>?%
110 | TPH Cog-Crgd Solvent Extraction, Gas Chromatographic Method®?!
111 | TPH (Co16-Cas) Solvent 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™

Sprep?d

114 1,1,2-Trichloroethane...
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114 1,1,2-Trichloroethane Purege and Trap, Gas Chromatographic/
Mass Spectrometric Method™

115 | Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™”

116 | 2,4,5-Trichlerophenaol 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, Inductively Coupled Plasma Method!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!

ddudt arsuaiie F8hATed
1 Antimony Isokinetic, Digestion, Inductively Coupled Plasma
Method™
2 Arsenic Isokinetic, Digestion, Inductively Coupled Plasma

Method™

Frol
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3 Carbon Monoxide...
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3 Carbon Monoxide 1) Sampling Bag Non-Dispersive Infrared Method®™
2) Non-Dispersive Infrared Method™
3) Instrumental Analyzer Method!™

4 Chlorine 1) Absorption Sampling, lon Chromatographic
Method®
2) Isokinetic Sampling, lon Chromatographic Method !

5 Copper Isokinetic, Digestion, Inductively Coupled Plasma
Method!™

6 Dioxins Isokinetic Sampling, Analysis by ISO/IEC 17025
Accredited Laboratory or Analysis by Department
of Industrial Works Registered Laboratory
(Dioxins/Furans Analysis Approved)m

7 Hydrogen Chloride 1) Absorption Sampling, lon Chromatographic
Method"™!
2) Isokinetic Sampling, lon Chromatographic Method™

8 Hydrogen Sulfide Absorption Sampling, lodometric Method™!

9 Lead Isokinetic, Digestion, Inductively Coupled Plasma
Method™ "

10 Mercury 1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™
2) Isokinetic, D':gestion; Inductively Coupled Plasma
Mathod™

1 Opacity Ringelmann’s Method®

12 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid
Method™
2) Chemiluminescence Method™
3) Instrumental Analyzer Method™

13 Sulfur Dioxide 1) Absorption Sampling, Barium-Therin Titrimetric
Method!® :
2) UV Fluorescence Method™
3) Instrumental Analyzer Method®!

14 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method®™

15 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™

16 Xylene Adsorption Sampling, Gas Chromatographic

Method!
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1 Aldrin

2 Antimony

3 Arsenic
4 Barium
5 Beryllium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric |
Methodu.‘!ﬁl -

2) Soxhlet Extraction, Gas Chromatographic Method %%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method "

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric-Method"1¢!

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

Mass Spectrometric Method™®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasrma Method™&!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™51¢

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

Mass Spectrometric Method™®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™&1

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™

1) Waste Extraction, Digastion, Inductively Coupled
Plasma Method!6%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"¢1¢

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

Mass Spectrometric Method™9

6 Cadmium...
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Cadmium

Chlordane

Chromium

.

Chromiurn {II)

Chromium (V1)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!43!

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!™®

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrametric
Methodll.l‘).ﬁ]

2) Soxhlet Extraction, Gas Chromatographic Method 12
3) Autorated Soxhlet Extraction, Gas Chromatographic
Method 231

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

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!%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!41317

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method(l,b,ls.m

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method[?.s,ls,l?i

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method!™® 1617

1) Waste Extraction, Colorimetric Method™®5'?

2) Atkaline Digestion, Colorimetric Method®"”!

S0l

¢ & 11 Cobalt...
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13

14

15

16

Cobalt

Copper

24D

boD

DDE

DDT

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™41¢

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

Mass Spectrometric Method"™¢!

1) Waste Extraction, Digestion, Inductively Coupled
Plasra Method!615

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method! 418

3) Digestion, Inductively Coupled Plasma Method 1%
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™*%!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[],g.l‘)]

2) Soxhlet Extraction, Gas Chromatographic Method%?3
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method [2231]

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

2) Soxhlet Extraction, Gas Chromatographic Method!'%?
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2311

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[!.g.zﬂ

2) Soxhlet Extraction, Gas Chromatographic Method!%%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 22V

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

%ﬂ“?j 2) Soxhlet...
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18

19

20

21

22

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

2) Soxhlet Extraction, Gas Chromatographic Method!%%2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 231

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

2) Soxhlet Extraction, Gas Chromatographic Method!0#4
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2

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

2) Soxhlet Extraction, Gas Chromatographic Method!%2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %1

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

2) Soxhlet Extraction, Gas Chromatagraphic Method™??
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 1

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!619

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™'¢

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

Mass Spectrometric Method™¢!

1) Waste Extraction, Separatory Funnel quuid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method"*#

2) Soxhlet Extraction, Gas Chromatographic Method 1022
3) Autornated Soxhlet Extraction, Gas Chromatographic
Method (2231

1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method ™61

Fduf #suahiy AFhased
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Q'[YT‘P l 2) Waste Extraction...
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2) Waste Extraction, Thermal Decomposition
Amalgamation and Atomic Absorption Spectrometric
Method!"61%

3) Waste Extraction, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method!62%

4) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!'®

5) Thermal Decomposition Amalgamation and
Atomic Absorption Spectrometric Method™

6) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method™

23 Methoxychlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methodn,‘l.lﬂ

2) Soxhlet Extraction, Gas Chromatographic Method 1924
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 21

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

2) Soxhlet Extraction, Gas Chromatographic Method "%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method [2231]

25 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled

' Plasma Method™4'

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method416

3) Digestion, Inductively Coupled Plasma Meathod!™'*
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

26 | Nickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™6

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method5'9

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

Mass Spectrometric Method™'®

o
D—m- 27 Polychlorinated...
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Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1262

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 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-Tetrachlorobiphenyt
- 2,2,3,4,5-Pentachlorabiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 2,3,3' 4" 6-Pentachlorobiphenyl
- 2,2,3,44' 5-Hexachlorobiphenyl
- 2,2,3,4,5,5Hexachlorobiphenyl
-2,2,3,5,5,6-
Hexachlorcbiphenyl
-2,24455-
Hexachlorobiphenyl
-2,23,34,45-
Heptachlorobiphenyl
-2,23,44.55-
Heptachlorobiphenyl
-2,234456-
Heptachlorobiphenyl
-2,2'345,56-
Heptachlorobiphenyl
-22'33,445,56-
Nonachlorobiphenyl

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™#?%

2) Soxhlet Extraction, Gas Chromatographic
Method!%2

3) Automated Soxhlet Extraction, Gas Chromatographic
Method 231

28 Pentachlorophenol...
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29
30

31

32

33

Pentachlorophenol

pH
Selenium

Silver

Thallium

Toxaphene

Vanadium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*21

2) Soxhlet Extraction, Gas Chromatographic Method '°%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method #21

Electrometric Method*

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™'%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method"#19

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

Mass Spectrometric Method™¢

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method! 619

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4*!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™414]

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 "%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!6* _

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spactrometric Method!"#'9

3) Digestion, Inductively Coupled Plasma Method™*

S
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35

Zinc

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™¢

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!65)

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™¢

ansuaniy

FBATEd

Acenaphthene
Acetone

Aldrin

Anthracene
Antimony

Arsenic

Atrazine

Barium

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method22!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*24

1) Soxhlet Extraction, Gas Chromatographic
Method!1022 )

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?1

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®2Y

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 Method1€!

1) Soxhlet Extraction, Gas Chromatographic
Method!102

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad?>31

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

Mass Spectrometric Method!™'¢!

Sl

9 Benz(a)anthracene...
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9 Benz(a)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2*!

10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**"

11 Benzo(b)luoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2>!

12 Benzo(k)fluoranthene Automated Soxhlet Extraction, Gas Chromategraphic/
Mass Spectrometric Method ="

13 Benzoic acid Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method??

14 Benzol(a)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>*!

15 Benzo(g,h,ijperylene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad®>

16 | Beryltium 1) Digestion, Inductively Coupled Plasma Method™3!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method¢

17 Bis(2-chloroethyl)ether Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™®*"

18 Bis(2-ethylhexyl)phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>!

19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*29

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

21 Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method"229 .

22 Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/

‘ Mass Spectrometric MethodZ21

23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method ™%
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™¢

24 Carbazole Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

25 | Carbon Disulfide Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"**%

Soned

26 Carbon tetrachloride...
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29 .

30

31

32

33

34

35
36

37
38

39

Carbon tetrachloride

Chlordane

p-Chloroaniline

Chlorobenzene

Chleorodibromomethane

Chloroform

2-Chlorophenol

Chromium

Chromium (Ill)

Chromium (VI)
Chrysene

Cyanide
24-D

DDD

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?”

1) Soxhlet Extraction, Gas Chromatographic
Method!'®#

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

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!(*42%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!#2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"*2¥

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®52!]

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[?,&.lil?]

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method 617
Alkaline Digestion, Colorimetric Method!®!™)
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?**"

Extraction, Distillation, Colorimetric Method™##

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

2) Autorated Soxhlet Extraction, Ges Chromatographic/
Mass Spectrometric Method?>3!

1) Soxhlet Extraction, Gas Chromatographic
Method"%22 '

2) Autormated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method'?*1

%‘“"j 40 DDE...
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a0 DDE 1) Soxhlet Extraction, Gas Chromatographic
Method!'%%
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !

41 DoT 1) Soxhlet Extraction, Gas Chromatographic
Method!1%#
2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method @21

42 Oibenz(a,h)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!227

43 Di-n-Butyl Phthalate Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 3!

44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*#"

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

a6 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/

) Mass Spectrometric Method*2%

47 3,3-Dichlorobenzidine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*"

a8 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**?

49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**29.

50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method%2%

51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2%

52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'424

53 2,4-Dichlorophenol Automated Soxhlet 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!429

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"***

: 57 Dieldrin...
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61

62

63

64

65

66

67

68

69

70

Dieldrin

Diethyl Phthalate
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octyl Phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor Epoxide

1) Soxhlet Extraction, Gas Chromatographic
Method!®?2

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

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*") ’
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

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

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad®>!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methed'®2!

1) Soxhlet Extraction, Gas Chromatographic
Method!®??

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

1) Soxhlet Extraction, Gas Chromatographic
Method!%?

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™4*"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>*"

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

1) Soxhlet Extraction, Gas Chromatographic
Method!92

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

1) Soxhlet Extraction, Gas Chromatographic
Method!0%%

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrgmetric Method®*!)
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72

73

74

75

76

78

79

80

81

82

83

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

O-HCH

B-HcH

¥-HCH

Hexachlorocyclopentadiene

Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Lead
Manganese

Mercury

1) Soxhlet Extraction, Gas Chromatographic
Method!'*#2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2>31

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2%

1) Soxhlet Extraction, Gas Chromatographic
Method!®*

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

1) Soxhlet Extraction, Gas Chromatographic
Method"%2

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

1) Soxhlet Extraction, Gas Chromatographic
Method[m,zzl

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

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

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

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog2!

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) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

Sy

5 2) Thermal...
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85

86
87
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8
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92

93
g4
95

96

Methanol

Methoxychlor

Methyl Bromide
Methylene Chloride
2-methylphenol
2-Methylnaphthalene
Methyl tert-Butyl Ether
Naphthalene

Nickel

Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine

Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry™”

3) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method?)

Equilibrium Headspace, Gas Chromatographic/

Mass Spectrometric Method!22"

1)' Soxhlet Extraction, Gas Chromatographic
Method!1022

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!*2%

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*"!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?¥

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

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

Mass Spectrometric Method!™'®

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methodi221

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®**"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometic Method2!

1) Soxhlet Extraction, Gas Chromatographic Method 1927
2) Automated Soxhlet Extraction, Gas Chromatographic
Method %

dAsuatis
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98

99

100

- Araclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,2',3,5'-Tetrachlorobiphenyl
- 2,2',5,5Tetrachlorobiphenyl
- 2,3',4,4-Tetrachlorobiphenyl
- 2,2'3,4,5Pentachlorobiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 2,3,3 4" 6-Pentachlorobiphenyl
- 2,2,3,4,8 5 Hexachlorobiphenyl
- 2,2 3,4,5,5-Hexachlorobiphenyl
-22355.6-
Hexachlorobiphenyl
-2,24455-
Hexachlorobiphenyl
-2,2,33,4,4,5-
Heptachlorcbiphenyl
-2,23,04'55-
Heptachlorobiphenyl
-2,2,34,4,5,6-
Heptachlorobiphenyl
-2,2,3,8,55,6-
Heptachlorobiphenyl
-2,233,4,4556-
Nonachlorobiphenyl
Pentachlorophenol

Phenanthrene
Phenol

Pyrene

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®-!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>"
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spactrometric Method2>*!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>!

o

i ﬁn'\mﬂﬁ qua'q‘lm - Aroclor 1242...
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101

102

103

104

105

106

107

108

109

110

112

113

114

115

Selenium
Silver

Styrene
1,1,2,2-Tetrachioroethane
Tetrachloroethylene
Toluene

Toxaphene

TPH (Cs-Ce)

TPH (Cog— Cra)
TPH (Cor6 — Cas)

1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichl(;roethane
Trichloroethylene

2,4,5-Trichlorophenol

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!*2%

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
Method!*?

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method2%

1) Solvent Extraction, Gas Chromatographic Method2!
2) Automated Soxhlet Extraction, Gas Chromatographic
Method!?"

1) Solvent Extraction, Gas -Chromatographic Method™ 2!
2) Automated Soxhlet Extraction, Gas Chromatographic
Meﬂ.md[ﬂ.!l]

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"*?"

Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®>3!

j b 116 2,4,6-Trichlorophenol...
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116 2,4,6-Trichlorophenol

Automated Soxhlet Extraction, Gas Chromatographic/
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/
WILED]

117 1,3,5-Trimethylbenzene

118 Vanadium

119 | Vinyl Acetate

120 | Vinyl Chloride
Mass Spectrometric Metho
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!*24

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methad!*?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!42%

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

Mass Spectrometric Method!®!

121 m-Xylene

122 | o-Xylene

123 | p-Xylene

124 | Xylene (Total)
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7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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SW-846 Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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3570, 2002. :

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
50308, 1996.

14, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035, 1996.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma- Atomic Emission
Spectrometry. SW-846 Method 6010B, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 6020A, 2007.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992. .

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 74718, 2007.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007 =y
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20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Sample by Atomic
Fluorescence Spectrometry. SW-846 Method 7474, 2007.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID.SW-846
Method 80158, 1996.

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082, 1996.

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS). SW-846 Method 8270, 2018.

26. United States Environmental Protection Agency. Test Methods for Evaluation Sclid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation SW-846
Method 90108, 1996. '

27. United States Environmental Protection Agency. Test Methods for Evaluation Selid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil. SW-
846 Method 9013A, 1996. '

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004. )

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994.
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1 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method?
2) 5-Day BOD Test, Azide Modification Method®

2 Chemical Oxygen Demand 1) Open Reflu, Titrimetric Method™
2) Closed Reflux, Colorimetric Method®?
3) Closed Reflux, Titrimetric Method®

3 Color ADMI Weighted - Ordinate Spectrophotometric Method?

4 | Cyanide Distillation, Colorimetric Method®

5 Formaldehyde Distillation, Colorimetric Method!™

6 Free Chlorine DPD-Ferrous Titrimetric Method™

7 | Oil and Grease Liquid-Liquid Partition-Gravimetric Method'?

8 pH Electrometric Method®?

9 Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™

10 Sulfide ZnS Precipitation, lodometric Method®

11 | Temperature Laboratory and Field Method?

12 | Total Dissolved Solids Dried at-180 °C?

13 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method?

14 | Total Suspended Solids Dried at 103-105 °C%

U aTuati ez

1 Carbon Monoxide 1) Sarnpling Bag, Non-Dispersive Infrared Method™
2) Instrumental Analyzer Method'®

2 Hydrogen Sulfide Absorption Sampling, lodometric Method™

3 | Opacity Ringelmann’s Method®¢!

4 | Oxide of Nitrogen 1) Absorption Sampling, Phenoldisutfonic Acid Method!®
2) Instrumental Analyzer Method®

5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric

Method™

2) Instrumental Analyzer Method™

f.:v;fm ﬁ:m}'fi
(unaniyn Fugvika)
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gl ansuativ EheTEd
Sulfuric Acid Isokinetic Sampling, Barium — Therin Titrimetric Method"
Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
it asuatiy 3FRsed
1 | Cyanide Distillation, Colerimetric Method™
2 pH Electrometric Method™?
3 | Phenals - Distillation, Direct Photometric Method™
w7

1. sed wasaian uazdyaddnual 3qvSeng, usssnis. (2567) dilotiaserihide.
fuindaft 4. ngamwa: aunedmnrmudanadesuiasanelne.

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC : APHA, 2017

3. ATEVTHEAEMATIL. UTENIANTENTNERETMNTTL, WA, 2549, (384 fmuaAUTIN
mlmﬂ'xuﬂminju'lumn'm'ns.,msmanmmlﬁm'uawuau'ﬂﬂatl’nﬁ'ﬂunautflul.'uamaq
TviRR YU, 4 Funa 2549, @il 123 noufiie 1259,
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s1AIINUNY. 4 Sudeu 2549, (@it 123 noufitmy 1259,

5. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2017.

6. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2019.

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

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

9. United States Environmental Protection Agency. Determination of Oxide of
Nitrogen Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method 7E, 2019.

10.United States Environmental Protection Agency. Determination of Sulfur
Dioxide Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method 6C, 2017.
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