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1uaniler (Mn) w03
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fanzi (Zn) Tiiifu 5.0
Fauln (50,) TaitAu 200
aa'lsd (1) T 250
vigealsd () hidu 0.7
Tumsn No,) hitfu 45
ATMNT A1 INA (Total hardness as Cac0,) "hitfiu 300
ANUNTEAINNIT "hiifiu 200
(Non-carbonate hardness as CaCO,)
Wnennamsiamaiiazauld Tuiifiu 600

(Total dissolved solids)
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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date| Next Cal
(Months)
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0459 4-Jan-24 4-Jul-24 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_F50261 4-Jan-24 4-Jul-24 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0264 d-Jan-24 a-Jul-24 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0463 4-Jan-24 4-Jul-24 6
Ambient Sulfur Dioxide SO, Analyzer RYG_F50458 4-Jan-24 4-Jul-24 6
Ambient Sulfur Dioxide S0, Analyzer RYG_FS50260 4-Jan-24 4-Jul-24 6
Ambient Sulfur Dioxide SO, Analyzer RYG_F50263 4-Jan-24 4-Jul-24 [
Ambient Sulfur Dioxide SO, Analyzer RYG_FS50462 4-Jan-24 4-Jul-24 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_F50648 20-Jun-23 20-Dec-24 18
Ambient Particulate Matter (PM 2.5) PM 2.5 Air SAMPLER RYG_F50194 - On site Calibration
Ambient Particulate Matter (PM 2.5) PM 2.5 Air SAMPLER RYG_F50193 . = On site Calibration
Ambient Particulate Matter (PM 2.5) PM 2.5 Air SAMPLER BKK_F50390 - - On site Calibration
Ambient Particulate Matter (PM 2.5) Pt 2.5 Air SAMPLER BKK_FS0391 & - Cn site Calibration
Ambient Particulate Matter (PM 2.5) Digital Balance RYG_ENOOO1 22-Feb-24 22-Feb-25 12
Ambient Particulate Matter (PM-10) High Volume RYG_FS0400 - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0185 L . On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_Fs0188 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_F50192 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_ENQOO1 22-Feb-24 22-Feb-25 12
Ambient Total Suspended Particulate High Volume RYG_FS0177 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_F50394 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0180 - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0178 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_ENOOO1 22-Feb-24 22-Feb-25 12
Noise Leq 24 hrs Sound Calibrator RYG_F50215 20-Sep-23 20-Sep-24 12
Noise Leq 24 hrs Sound Level Meter RYG_F50628 22-Jan-24 21-Jan-25 12
Noise Leq 24 hrs Sound Level Meter RYG_Fs0627 22-Jan-24 21-Jan-25 12
Noise Leq 24 hrs Sound Level Meter RYG_F50623 22-Jan-24 21-Jan-25 12
Noise Leg 5 min Sound Calibrator RYG_Fs0215 20-Sep-23 20-Sep-24 12
Noise Leg 5 min Sound Level Meter RYG_F50628 22-Jan-24 21-Jan-25 12
Noise Leq 5 min Sound Level Meter RYG_F50627 22-Jan-24 21-Jan-25 12
Noise Leq 5 min Sound Level Meter RYG_FS50623 22-Jan-24 21-Jan-25 12
Noise Noise Annoyance Sound Calibrator RYG_F50215 20-Sep-23 20-Sep-24 12
Noise Noise Annoyance Sound Level Meter RYG_FS0628 22-Jan-24 21-Jan-25 12
Noise Noise Annoyance Sound Level Meter RYG_FS0627 22-Jan-24 21-Jan-25 12
Noise Noise Annoyance Sound Level Meter RYG_Fs50623 22-Jan-24 21-Jan-25 12
Noise Noise Annoyance Sound Level Meter RYG_FS0624 22-Jan-24 21-Jan-25 12
Noise Noise Annoyance Sound Level Meter RYG_F50625 22-Jan-24 21-Jan-25 12
Noise Noise Annoyance Sound Level Meter RYG_FS0622 22-Jan-24 21-Jan-25 12

alsglobal.com




MULTIPOINT CALIBRATION REPORT

ALS

MULTIPOINT CALIBRATION REPORT

4-Jan-24 quip Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. NVOER3YH Equipment ID RYG_FS0459
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Paiid CALIBRATION RESULTS
Ideal Actual NO Emor NO %Emor NO Actual NOx Emor NOx %Emor NOx
ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50 101.20 1.20 1.20
2 200.00 198.70 -1.30 -0.65 199.70 -0.30 -0.15
3 300.00 301.10 1.10 0.37 301.50 1.50 0.50
4 400.00 400.30 0.30 0.08 398.80 -1.20 -0.30
AVERAGE (%) 0.13 027
400 E— ~
N /

200 /
100

[} T T T
0 100 200 300 400

—s—Ideal —s+— ActualNO —=— Actual NOx

Approved By

5

( Mr.Jirawut Sakam )

( Mr.Sarayuth  Jittranont )

Calibration Date 4-Jan-24 Equipment Name NOx Analy
Manufacturer HORIBA Model APNA-370
Serial No. SEEAWS3E Equipment ID RYG_FS0261
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
i CALIBRATION RESULTS
Ideal Actual NO Ermor NO %Emor NO Actual NOx Emor NOx | %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 100.20 0.20 0.20
2 200.00 197.70 -2.30 -1.15 201.50 1.50 0.75
3 300.00 298.10 -1.90 -0.63 302.00 2.00 0.67
4 400.00 398.50 -1.50 -0.38 401.40 1.40 0.35
AVERAGE (%) 0.67 0.41
400 &
oo /
- /
" /
0 - -

100 200 300 400

—+—Ideal —+—Actual NO —=— Actual NOx

Calibrated By Approved By

(Mr.Jirawut Sakam) (Mr.Sarayuth  Jittranont )

Field Environmental Scientist (3)

Assistant General Manager

Field Environmental Scientist (3)

Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO..- ISSUE DATE: 02/04/12

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.:- ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-24 Equif Name NOx Analy
facturer HORIBA Model APNA-370
Serial No. 8G31443K quipment ID RYG_FS0264
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
—— CALIBRATION RESULTS
Ideal Actual NO Error NO %Emor NO Actual NOx Emor NOx | %Emor NOx
ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.20 -0.80 -0.80 100.10 0.10 0.10
2 200.00 198.50 -1.50 -0.75 199.30 -0.70 -0.35
3 300.00 298.60 -1.40 -0.47 301.50 1.50 0.50
4 400.00 398.20 -1.80 -0.45 398.00 -2.00 -0.50
AVERAGE (%) -0.48 -0.03

400

300 /
N /

N /

o T T T
0 100 200 300 400

—+—Ideal —+—Actual NO —=— Actual NOx

Approved By

(Mr.Jirawut Sakam ) (Mr.Sarayuth  Jitiranont )
Field Environmental Scientist (3} Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO..- ISSUE DATE: 02/04/12

ALS MULTIPOINT CALIBRATION REPORT
Calibration Date 4-Jan-24 Equip Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. ROSKO177 Equij t ID RYG_FS0463
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Polnt CALIBRATION RESULTS
Ideal Actual NO Ermor NO %Ermor NO Actual NOx Emor NOx %Ermor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20 101.10 1.10 1.10
2 200.00 201.30 1.30 0.65 201.20 1.20 0.60
3 300.00 299.40 -0.60 -0.20 302.60 2.60 0.87
4 400.00 398.70 -1.30 -0.33 401.50 1.50 0.38
AVERAGE (%) £0.20 0.61
400 —
300 /
200 —

/

100

100

200 300 400

—+—Ideal —&— Actual NO

—m— Actual NOx

Calibrated By

(7;;%

(Mr.Jirawut Sakam )
Field Environmental Scientist (3)

Approved By

=

(Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratary Group
FORM NO.: F 06-056 REVISION NO.:- ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-24 Equipment Name 502 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 8HCODGJF Equipment ID RYG_FS0260
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Cerlified Date 9-Feb-22 Expired Date 9-Feb-30
Bt CALIBRATION RESULTS
Ideal Autual Ermor %Ermor
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90
2 200.00 198.50 -1.50 -0.75
3 300.00 299.00 -1.00 -0.33
4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.45
400
300 /
200 /
100
0

Calibration Date 4-Jan-24 Equipment Name SO2 Anal
Mant HORIBA Model APSA-370
Serial No. PAUYOT7A Equipment ID RYG_FS0458
Calibrator Manuf: Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS
Ideal Autual Error %Emor
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.90 -1.10 -1.10
2 200.00 201.00 1.00 0.50
3 300.00 302.30 2.30 0.77
4 400.00 398.80 -1.20 -0.30
AVERAGE (%) -0.01
400 4 o /
i /
200
100
0 T
[ 100 200 300 400
—i— Ideal —e— Autual
Calibrated By Approved By
Sy
o #
(Mr.Jirawut Sakam ) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager
ALS Laboratory Group

FORM NO: F 06-056 REVISION NO.:- ISSUE DATE: 02/04/12

200

—— Ideal

—— Autual

400

(MrJimwut Sakam )
Field Environmental Scientist (3)

Approved By

=

( Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.:- ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-24 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. YPRXJJ20 Equipment ID RYG_FS0263
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
- CALIBRATION RESULTS
Ideal Autual Error %Emor
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.80 -0.20 -0.20
2 200.00 199.40 -0.60 -0.30
3 300.00 298.20 -1.80 -0.60
4 400.00 398.30 -1.70 -0.42
AVERAGE (%) 0.29

400

300

100

200

300 400

—— |deal

—e— Autual

(Mr.Jirawut Sakam )
Field Environmental Scientist (3)

Approved By

=

( Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06056 REVISION NO.:- ISSUE DATE: 02/04/12

Calibration Date 4-lan-24 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. XL29YBSB Equipment ID RYG_FS0462
Calibrator Manufacturer Teledyne AP| Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Emor %Emor
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90
2 200.00 198.10 -1.90 -0.95
3 300.00 299.90 -0.10 -0.03
4 400.00 403.20 3.20 0.80
AVERAGE (%) -0.20
400 /
300
200
o0 /
0 - . - -
0 100 200 300 400
L —+— Ideal —a— Autual
Calibrated By Approved By
A =
(Mr.Jirawut Sakam) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.:- ISSUE DATE: 02/04/12




NAC

Accredited calibration laboratory
JIRANATEE ASSOCIATES COLITD IS0/1EC 17025:2017
NSC-TISETIS 17025
Jranatee Assotiates Co . Ltd CALTIATION 0367 - B

63/14-15,67/35-35

Petchkasem 7, 1/1, Fd Watthapea, Bangkakyai,
Bangkok 10600{Thatand)

Tel: ~5608680812

Hctile: +66863999453

E-mail: jrac-cabbration @ itanatee com

‘Web site. wwwfraratee com CC-014 66

CERTIFICATE OF CALIBRATION

Air speed measurement laboratury
Colibrotion services department.

Certificate Number

Page 1 of 2 Pages

MEASUREMENT ITEM Cupanemometer cr:“'“"""md“": et
MANUFACTURER - Novalynx cup onemometer wos Lbre ogainst
MODEL/TYPE - Sensor: WS-02FA Standord air velocity tronsducer miodel: BA55-12
Datal 3 or: 110-WS-250L-D and pitol tube with precision differentiol pressure
. m : ” meter model. DPM2500 in arclgse testssection of
SENAL BUMIER G WD ALSTS Eiffel-type wind tunnel. with 900 cm’. cross test
Data logger. AS378 section oreq, The WI-C1-007 based on EC 61400-
1D NUMBER - RYG_F50648 12-1. Wind energy generotion systems — Part 12
CONDITION AS-RECEIVED < New ftem I+ Power performonce measurements of
CUSTOMER ALS laboratory group (Thailand) Co., Lid. electricity producing wind turbines, Morch 2617
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,  was used asa colibrotion guideline.
Khe1 Suan Luang, Bangkok 10250 Thailand,
Troceability;
. This certificateprovides o traceobiity of The
RECEIVED DATE ;: jun 2:;: measurement to rezognized the national
MEASUREMENT DATE y un 2 ond fo 4 of the
1SSUE GATE +2014n1 2023 System of units {SI) theough the NIMT (Mationol
Metrology Institute of Thailend) via Certificate
ENVIRONMENTAL CONDITIONS: number: MW-0052-21 ond MW-0066-22
Ambient conditicn in the laboratory are as follow:
Temperature 1230130 B> Uncertainty of Measurement:
Relative Humidity :55.0+15.0 %RH The reported uncertainty of measurement is
Atmospheric Pressure +1010 + 10 hPa besed on the standard uncertainty multipied by o
coverage factor k=2, Which for a normal
distribution corresponds to o coverage probobility
PLACE OF CALIBRATION : ENffel-type wind tunnel of Jiranatee Associates Co., Ltd. afopprocknotily 35K, The standind yncertoiony
hes been determined in occordonce with the GUM
‘Fuoluation of measurement
CAUBRATION CONDITIONS + Wind tunnel cross-saction arsa 90  cm? o6t Guide fotheexpression of uncericiniy in
4 L 3 measurcment’
Win drection frontal area 100 om
Dareter of mouating pipe” mm
Blackzge ratio of test object’ 0111 8]
Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The'average vaiues during measurement are (24.2) °C, (44.1) %RH 2nd (1011.4) hPa.
TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:
7" Mr. Sorawt Thachalad

L Miss Jittragorn Lertsormiphol

|
Mr. Parinya Boonchargen
Calibraton Department Manager

NAC
JRANATE AsSoCtaTes cO.
am

m:rnoﬂh-m'umd
1% of the

’mufmmplp-
“rave’n’

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

Certificale Number

CC-014-66

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The cup anemometer, Unit Under Calibration {UUC) was exercise at 10 m/s for 5 mnutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer and above 5 m/s te 30 m/s was calculated by a pitot tube with precision differential pressure
meter which was installed 40 mm and 300 mm respectively away from wind tunnel nouzle, UUC was installed at center of the test section. The calibration was
carried out under both rising and falling air velceity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s. The results of calibration and asscciated
measurement unzertainties are reported in the table below

[ Temp. wind tunnel Temp. room Ve Error o Ulk=2)
(m/s) g [x°] (m/s) (m/s) _m/sh
1.023 2420 24.15 [X] 01 031
2.025 2402 15 19 01 031
3.003 2434 2415 10 00 031
4112 2402 24.15 40 01 031
503 2428 24.15 5.0 00 031
588 2412 2415 50 L) 031
705 2422 24.15 74 00 ' 031
816 2420 2415 30 0.1 031
9.09 2420 2415 3.0 0.1 031
10.08 2414 24.15 100 0L 031
1114 2418 2415 11 o1 031
12.13 24.18 2415 122 0.1 031
13.18 24.18 24.15 132 0.0 031
1424 2414 24.15 141 €1 031
1523 24.10 2415 153, 0.1 031
16.29 24.10 24.15 163 0.0 0.31
Remark:
* Calibration d place

* velocity of standard
Velocity of Unit Under Calibeation

PHOTO OF CALIBRATION SET-UP

Calibration set-ua of the cup anemometer calibration in the
calibrated one. Remark: The proportion of the set- up is not &

1 M Jiranatee Aswdates Co,, Ltd. The cup anemometer shown may differ from the
to scale due tT:gmg gmw

**End cl of Cﬂﬂlﬂl\v}
[IRANATE Aunrl

Amm




NAC

HRANATEE ASSOCIATES COLETD,

Jianatee Avsocates Co Lid
63/14-15,67/35-36

Peichkasem 7.7/1, Rt Walthapra, Bangkokya

Bangkok 10600[Thaidand )
Tel ~6608680612
Mobile. +66963999453

E-mzil: jnac-calitration®jiranatee com

Web site: ww. firanatee com

Page 1 0f 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Air speed mpasurement Joboratory
Calibration services department.

Certificate Number

€D-014-56

CERTIFICATE OF CALIBRATION

: Wind Direction Sensor
Novalynx
: Sensor: WS-02FA
Data logger: 110-W5-25DL-D
Sensor: WSD-AS378
Data logger: ASI7B
: RYG_FS0548
New item
: ALS aboratory graup (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakar Rd, Khwaeng Suan Luang,
Khe1 Suan Luang, Bangkok 10250 Thailand

:16 lun2023
120 lun2023
- 20 Jun 2023

Ambient condition In the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITION

Preconditioning
Measurement Conditien

TABULATION OF RESULTS:

123.0%3.0 Ji
:55.0%15.0 %RH
11010210 hPa

: Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd

- Wind wnnel cross-section area’ 900 m
Win direction frontal area® 129 om’
Diameter of mounting pipe” - mm
Blockage ratio of test object 0143 |

: 24 hours at ambient conditions.

Caiibrotion procedure:

The wind direction sensor was colibrated ooainst
Standord Rotary Encoder model: AX40097TS-
DMO4-PI-5-U I on ciose lestseciion of Elffel-
type wind tunnel with 900 em” cross test section
arco. The WI-CL-008 based on IEC §1400-12-1
Wind energy generation systems - Part 12-1
Power performance megsurements of electricity
producing wind tursanes, Merch 2017 was used as
o walibration guidedine

This certificate provides ¢ troceabfity of The
measurement o recognized the national
standords, and to realization of the international
system of units {Si) through the NIMT (National
Meztroiogy Institute of Thoilond) via Certificote
number: DA-0043-22

Uncertainty of Measurement:

The reported uncertainty of megsarement is
based on the standard vncertainty multipiied by a
coverage foctor k=2, Which for a normol
distribution corresgonds to o coverage probobility
of approximately 95%. The standord uncertainty
has been determined in occordonce with the GUM
“Evaluation of megsurement

deta  Guide to the expression of uncertainty in
measurement’

: The average values during measurement are (24.3)°C, (48.2) %RH and (1009.3) hPa.

The table on next page give the measured values.

Calibrated by:
] Mr. Sorawit Thatfialad

[ Miss Jittrapoen Lerttomphol

Remark:

! Notile crofs-section area of the wind tunnel

( }__ Approved signatory. & /i W

NAC

JIRANATE ASSOCIATES CO.

* Projectad cross-section ares of the tested object inchude mounting pipe

* piameter of mounting pige
et

’ -y

Mr Parinya Booncharaen
Calibraton Department Manager

THIS CERTIFICATE OF CAUBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

Certificate Number

CD-014-66

Page 2 cf 2 Pages

MEASUREMENT RESULTS *

The wind direction sensor was calibrated against standard rotary encoder by method. During calib . the measurement was carried out at 457

intervals in dockwise and 4 after offset has been made. The flow speed of wind twnnel (usually 5 m/s) is kept constant
while the sensor Is rotated around its vertical axis. The results of ani iated i are reported in the table below,
Ar speed D' B Error u rﬁy
mfs Degree (°) Dagree () Degree (°) Degrae () e
0.000 o ]
45.000 13 -2
90.000 a8 -2
5.00 135.000 133 -2
180.000 180 a
225.000 226 pr
270.001 m g :
315.000 318 b3
“E“-*: f’-.
Calibration for ircumstar

* Direction of standard

Diraction of Unit Under Calibration

]
NAC

! JIRANATE ASSOWTATES CO.




43/14-15,67/35-36, Soi Petchkasem7,7/1, Pelchkasem RAd,
Watlhapra, Bangkohkyai, Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax. (66) D2-8680860 wwwjiranaleecom

il u\l".
: BT TS TS 17025

CAUBRATION 0367

J
NAC

CERTIFICATE OF CALIBRATION

Certficate No, : CT-024-66
Page 10of 2

Equipment Name: Dala Logger with Temperature sensor
Manufacturer: Novalynx

Model: 110-WS-25DL-D

Serial No.: A5978

ID No.: RYG_FS0648

Received date: 16 Jun 2023
Calibration data: 20 Jun 2023
Issue date: 22 Jun 2023

Customer

Name: ALS laboratary group (Thailand) Ca., Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250 Thailand.

Calibration Condition
Temperature: (2313)°C
Relative Humidity: (55+15\%

Reference Used During Calibration

1.Standard Temperature Probe Mocel: STS-100 AS00,
Senal No.: 667682-09. Due date: 28 Mar 2024
2.Digital Temperature Indicator Model: DTI-1.000-A MK
1I, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure

The temperature calibration was done by In-House
calibraticn method as WICL-001 according 1o
comparison method with standard digital temperature Institute of Metrology Thailard (NIMT) Certificate
indicator and standard lemperature probe. The number: TT-0038-23, Certificate number: ER-D092-
temperature scale use was based on (TS-90. 22

Traceability
The measurement results are traceable to the
international system of units (SI) through National

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

/'O 1
7/ 7%
Calibrated by Approved SIgnatony: ..o
[ Mr. Sorawit Thachalad Mr. Parinya Booncharoen
[ Miss Jittraporn Lertsomphol N RC Calibration Department Marager
I Miss Ruangrumpal Phoommit -
JIRANATE ASSOCIATES CO.

THIS CERTIFICATE MAY NOV 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?7,7/1, Peichkasem Rd,
‘Watthapra, Bangkokyai, Bangkok 10600 Thailand.
Tel: {(66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranalee.com

3
N

Waly 10T - TS TADS
CALBRATION 0367

J
NAC

Certificate No. : CT-024-56

Page 2 of 2
Result of Calibration:- Without Adjustment T With Adjustment
Calibration Range: 20-40°C
Function;
This equipment wes connected with temperature sensor Model: HWPBO 5/N: V1920213,
Dimension : Diameter 12 mm. Length 80 mm.
Immersion Standard uuc
Depth Reading Reading Error Uncertalnty
{mm}) o (o (] [§*]
70 20.057 200 0.1 0.089
70 25.052 249 -0.2 0.099
70 30.045 29.8 -0.2 0.14
70 35.039 348 -0.2 0.099
70 £0.034 39.7 0.3 0.099

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

% End of Certificate %

.|
NAC

JIRANATE ASSOCIATES CO.,




63/14-15,67/35-36, Soi Petchkasem7,7/1, Pelchkasem Rd,
Walthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) N2-8680812#13 Fax: (06) 02-8680860 www jiranatee.com

CERTIFICATE C

' CALIBBATION

Calibration No. - RH-07062023
Page 1 of 1 Pages

Measurement Item : Relative humidily wilh dala logger

Manufacturer : Novalynx

Model/Type : 110-WS-250L-D

Serial Number : AB9T8

1D No. : AYG_FS064E

Customer . ALS laboralory group (Thailand) Co. Llid.

: 104 Phalthanakan 40, Phalthanakan Rd. Khwaeng Suan Luang, Khel Suan Luang, Banghok
10250 Thailand.

Environmenlal Condilion:

The measuremenl was carried oul in sn ambierl temperature of (25+3)°C, and relative humidity of (501 15)%.

Measuremenl Method:
Unil Under Calibration (UUC) was celibraled by comparison melhod wilh slandard chilled mirror hygrometer model. 1860-
3 in the humidily generalor chamber lo delermine the errors.

Traceability:

This instrumenl was calibrated using slandard equipment whose accuracy is lraceasbilily through National Inslitute of
Standards and Technology to the inlernationsl system ol unila (SI) via MCS Calibrztion. Inc. Cerlificale number: 20926-
601. Due date: Sep 26, 2024.

:Jun 20, 2023
Jun 22, 2023

Measurement Date
Issued Date

Measuremenl Results:

This equipmen! was cennected with Indoor air quality probe and Displayed (UR) on display. Model HMPGO. Serial num
ber: V1920213,

Calibralion was performed in lhe range of 20%RH to BO%RH

The results of calibration are reporlec in lable below.

Determined Standard @egang UUC (endicg) Error Uncertainty
(%hAH) (3RH) (%RH) (HARH) (%RH)
20 2007 20.7 0.6 0.52
50 50.23 49.1 -1.1 0.51
80 8030 791 12 051

i e

Mr. Parinya Booncharoen.

Performed by

LJ mMr. Sorawit Thachated

4] Miss Jittrapern Lertsomphol
[ miss Ruangrumpai Phoommit

Approved Signalory:

Calibralion Deparlmenl Manager

¢ |
NAC

JIRARATE ASSOCIATES CO.,

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

NAC

JIRANATEE ASSOCIATES COLLTD

Jranatee Associates Co.Ltd
63/14-15.67/35 35

Fetchkasern 7.7/1, R Watthaprs, Bargkokyai,

Bangkek 10600(Tharznd}

Tel +6603680812

Fhobale: +66863969453

E mait jac-cabbraton@anatee com
\Wieh ate: wuaw jranstee com

Certificate No. CP-008-66

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

sy,

.
2
0 l\“

)

‘I"'f

Accredited calibrotion laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

3

” ‘\
"I'ﬂl‘:;:h\\‘
NSC - TISI - TIS 17025

CALIBRATION 0367
Pressure measurement laboratory
Colibration services department.
CERTIFICATE OF CALIBRATION
Page 1 of 2 Pages
: Digital barometer Calibration Pmﬂ“'""?
- Novalynx The pressure calibration was doneby In-
- Sensar: 110-WS-25BP house calibration method as Wi-CL-003

occording to comparison methad with Digital

Data logger: 110-WS-250L-D 4
pressure calibrator bosed on DKD-R 6-1

: Sensor: BP-A5978
Data logger: AS978

- RYG_FS0643

: New item

. ALS laboratory group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand.

Traceobility: <

The measurement results are troceable to

the international system of units (1) through
the NIMT (Natiogal Metrology institute of
Thalland) via Certificate number: MP-0205-22

The reported uncertainty is based on o

CONDITION OF THIS RESULT OF CALIBRATION:

L. Reference Standard Instrument:
Instrument

Absolute Pressure Transducer

+16 Jun 2023 standord-uncertainty multiplied by o coveroge
:20Jun 2023 k=2, providing a level of confidence of
: 20 Jun 2023 Gpproximately S5%.

CPG2500 4100126P MP-0205-22 02 Dec 2023

1. Calibration effort for calibration sequence C
2. The UUC* was installed in vertical orientation above reference standard instrument and center of UUC* was used as the reference level.

3. Calibration conditions:
4. Condition
Pressure transmitting medium
M {20°C, 1 bar)
Homs,
tomy
Pomb

- ) Normal D Abnormal
o Air

£ 1.19 kg/m’

:{55£15) %

{2383 'c

:{1010=10) mbar

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

Calibrated by:
¥ Mr. Sorawit Thachalad
_1 Niiss Jittraparn Lertscmphaol

J
NAC

JIRANATE ASSOCIATES CO.

Approved signatory: ... { NS
Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REFORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY
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CALIBRATION 0367

iranatee Associates Ca. Ltd
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500 Mharland) Pressure measurement loboratory
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on services ¢ tment
65863999451 Colibration services departmen
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eb stte: wivw firanatee com

CERTIFICATE OF CALIBRATION

Certificate No. CP-008-66

MEASUREMENT RESULTS
CALIBRATION IN THE RANGE OF : 950 mbar to 1050 mbar

: B2 Without adjustment O With adjustment

The results of calibration and associated measurement uncertainlies are reported in the table below

1

i

NSC - TISI - TIS 17025
CALIBRATION 0367

Page 2 of 2 Pages

PM 2.5 Calibration Data Sheet

5TD uuc* Error

(mbar) | {mbar) [mbar)
| 950.11 9509 | 0.8
| 970.10 9706 | 0.5
990,07 3903 ‘ 03
1010.06 1010.0 ‘ 0.0
| 1030.06 10298 | 0.3
104956 1049.1 | 04

Uncertainty (k=2)

{mbar)
097
0.70
0.43
037
0.49
0.96

Note: UUC® Unit Under Calibration
Tao convert the result in report unit to Pa should be multiply by 100

*End of certificate®

NAC

JIRANATE ASSOCIATES Co.

Project : Rojana Industrial Park PCL. Barometric Pressure (mmHg) : 754
Calibrate Location : awan, i1 (ar) Temperature { °C) 34
Calibrate Date : 30-Apr-24 Calibrate Sheet © C-300424-RYG_FS0194
Calibrator ID : BKK_FS0623 PM 251D : RYG_FS0194
Calibrator Brand : DELTA CAL (For PM2.5) PM 2.5 Brand : BGI
Calibrator Model : BGI PM 2.5 Model : PQ200
Calibrator SN © 1315 PM 25S/N: 891
Calibration Data
Leak Check Criteria Time Start Time Stop Check
External Leak® > 75 cm of water 10.55 11.00 Passed
Pressure Criteria STD. Pressure Sample Pressure Check
Ambient Pressure STD. £ 10 mmHg 754 754 Passed
Temperature Criteria STD. Temp. Sample Temp. Check
Ambienl Sensor STD. :2°C 34 3 Passed
Filter Sensor §TD.£2°C 33 34 Passed
Flow rate Criteria Design Flow Sample Flow Adjustment Remark
Flow Rate Check | 15.84 SFlow S17.51 16.67 Lpm 8.7 =
*Passed = that indicates a leak of less than 80 mL/min.
)
. V! N
Calibrated By iunuwﬂ Approved By

{ Mr. Panuwat Wangbang )

Field Scientist(1)

(Mr. Sarayuth Jittranont )

Assistant General Manager

FORMNO.: F 06-0789 REVISIONNO. 1 ISSUE DATE: 1301/21

ALS Laboratory Group




PM 2.5 Calibration Data Sheet

PM 2.5 Calibration Data Sheet

Project : Rojana Industrial PCL. Baromelric Pressure (mmHg) : 754
Calibrate Lecation : mam, ez (A3) Temperature ( °C) : 34

Calibrate Date : 30-Apr-24 Calibrate Sheet : C-300424-BKK_FS0390
Calibrator 1D : BKK_FSD623 PM 251D : BKK_FS0390
Calibrator Brand : DELTA CAL (For PM2.5) PM 2.5 Brand : BGI
Calibrator Model : BGI PM 2.5 Mode] : PQ200
Calibrator S/N : 1315 PM 258N : 893

Calibration Data

Project : Rojana Industrial PCL. Barometric Pressure (mmHg) - 754
Calibrate Location : Wi 4 Thumnanas faumiraga (A2) Temperature  °C} : 3
Calibrate Date 30-Apr-24 Calibrate Sheet : C-300424-RYG_FS0193
Calibrator ID : BKK_FS0623 PM 251D : RYG_F50193
Calibrator Brand : DELTA CAL (For PM2.5) PM 2.5 Brand : BGI
Calibrator Model : BGI PM 2.5 Model : PQ200
Calibrator S/N : 1315 PM 258N : 8ag
Calibration Data
Leak Check Criteria Time Start Time Stop Check
External Leak” > 75 e of water 11.55 12.00 Passed
Pressure Criteria STD. Pressure Sample Pressure Check
Ambient Pressure STD. #+ 10 mmHg 754 754 Passed
Temperature Criteria STD. Temp. Sample Temp. Check
Ambient Sensor STD.:2°C 33 34 Passed
Filter Sensor STD.x2°C 34 34 Passed
Flow rate Criteria Design Flow Sample Flow Adjustment Remark
Flow Rate Chack | 15.84 SFlow S17.51 16.67 Lpm 16.7 -

Leak Check Criteria Time Start Time Stop Check
External Leak® > 75 cm of water 8.55 9.00 Passed
Pressure Criteria STD. Pressure Sample Pressure Check
Ambient Pressure STD. £ 10 mmHg 754 754 Passed
Temperature Criteria STD. Temp. Sample Temp. Check
Ambient Sensor STD.t2C 34 34 Passed
Filter Sensor STD.t2°C 33 34 Passed
Flow rate Critefia Design Flow Sample Flow Adjustment Remark
Elow Rate Check | 15.84 SFlow S17.51 16,67 Lpm 16.7 -

“Passed = thal indicales a leak of less than 80 mL/min,

Calibrated By

{ . e avy

( Mr. Panuwat Wangbong } (Mr. Sarayuth Jitranont )

Field Scientist(1) Assistant General Manager

FORM NO.F 06079 REVISIONNO.. 1

ISSUE DATE: 1301721

ALS Laboratory Group

*Passed = that indicates a leak of less than 80 mL/min.

—
Dot N
Calibrated By Yeivia) Approved By

( Mr, Panuwat Wangbong ) ( Mr. Sarayuth Jitiranont )

Field Scientist(1) Assistant General Manager

FORMNO. F 06079 REVISIONNO. 1 ISSUE DATE: 1301121

ALS Laboratory Group




PM 2.5 Calibration Data Sheet

Project : Rojana Industrial Park PCL.

sifii 3 thuligu Aruavuatleiuta
Calibrate Location :

Barometric Pressure (mmHg) : 754

Temperature ( “C}. 34

iy,
Sartorius (Thailand) Co., Ltd. &7

123 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310 % /4—\\-\; SAQTO? I ng

Tel: +66 2643 83616, e-mail: service.thailand@sartorius.com fel e
NSC-TISETIS 17025
CALIBRATION 0426

R
Jm@@qﬁ@ of Calibration

Certificate No. : 24BCI0068

Model Number: LA130S-F

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

ID No. : RYG_END0001

Manufacturer:  Sartorius Page No. : 101 ;

Customer Name : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch
516/10 Moo 5 T.M Khu, A.Pluak Daeng, Rayong 21140, Thailan}l. T
NExTcaL pate 22 ]o2 | 225

Calibrated Place : ALS Laboratory Groug (Thailand) Co., Ltd.(Balance Room)
616/10 Moo 6§ T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.

Calibrated By : Mr.Chonchai Inthana
Calibration Date : Thursday, February 22, 2024

Calibration
Procedure No. : This calibration was conducted by

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

Metrological data : Ambients Conditions:

Capacity : 150 g Readability : 0.0001 g Temperature : 23.6°C s 50°C
Humidity : 540%RH £ _10.0%RH

Reasons for calibration Pressure +

[ Newinstekiation [ Service [ Repaired  [7] Re-calibration/ Maintenance Equipment Condition: __[7] Goxd Operste O rair

(Ad)
Calibrate Date : 30-Apr-24 Calibrate Sheet : C-300424-BKK_FS0391
Calibrator ID : BKK_FS0623 PM 251D : BKK_FS0391
Calibrator Brand : DELTA CAL (For PM2.5) PM 2.5 Brand : BGI
Calibrator Model : BGI PM 2.5 Model : PQ200
Calibrator S/N : 1315 PM 2.5 S/N : BG5S
Calibration Data
Leak Check Criteria Time Start Time Stop Check
External Leak” > 75 cm of water 9.55 10.00 Passed
Pressure Criteria STD. Pressure Sample Pressure Check
Ambient Prassure STD. + 10 mmHg 754 754 Passed
Temperature Criteria STD. Temp. Sample Temp. Check
Ambient Sensor STD.£2°C 34 kL Passed
Filter Sensor STD.22°C 34 34 Passed
Flow rate Criteria Design Flow Sample Flow Adjustment Remark
Flow Rate Check 15.84 SFlow S17.51 16.67 Lpm 16.7 =

*Passed = that indicates a leak of less than 80 mL/min.

Calibrated By

( Mr. Panuwat Wangbong )

Field Scientist{1)

roproves oy =i

{ Mr, Sarayuth Jittranont )

Assistant General Manager

FORMNO. F 08079 REVISIONNO. 1 ISSUE DATE. 1301121

ALS Laboratory Group

Measurement Method UKAS Publication Ref :Lab 14

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

Traceability:

Model Number _ |Description Traceability Cetificate No. Due Date
YCS011-522-00  |Sarlorius weight set 1mg - 5000g £2,YCS011-522-00 1cs M2308197S 23-Aug-2025
MHB-382SD Humidity/Barometer/Temp Lutron MHB-382SD DKSH €19231845 23-Aug-2024

This certificate relate and apply this equipment only.

This certificate may not ba reproduced other than in full except with z
the prior written approval of the Verification Operation Division Q)\"'"“’

Sartorius (Thalland) Co., Ltd. _—

Mr.chonchai Intrhana(Technical Manager)

TEI>rH®

SOP FM 33 03 February 2022




Sartorius (Thailand) Co., Ltd.
128 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 B381-6 Fax: +66 2643-8367, e-mail: service thaland@sanorius.com

Cert

Model Number:  LA130S-F

Description : Analytical Balance }
Serial Number: 25409664

ID No. : RYG_EN0001
Manufacturer:  Sartorius

Calibration Results : Without Adjustment

S/ARTORILS

f%ﬁ@.‘% .
ITICENE of catibration

Certificate No. : 24BCI0068
Issued Date : Friday, February 23, 2024

Reference No. : 229186

Page No. : 20f2

High Volume Air Sampler Calibration Worksheet

Repeatability Eccentricity (Off-center loading error)
The reproducibility is the abilily of a weighing instrument lo dispiay nearly identical readouls | Tho off-cantar loading error is yielded by the difference belween the
under constant lest coneiions when the same fosd within a measurement series is placed | readout of the foad, i.e. 173 or 1/4 of maximim capacily, placed in the
repeatedly on the weighing pan in the sama manner. The standard deviabion is used to imiddle of the weighing pan and between each of four additional
express reproducibilty quantitatively. measurement points ( positions defined according to OIML R76).
Nominal Value : (Low Load) 10.0000 99.9999 Nominal value : 50 g
10 g 10.0000 100.0000  iTolerance 0.0004 g
Tolerance 10.0000 100.0001
0.0001 g 10.0000 100.0001 Difference
9.9999 100.0000 1 .
Nominal Value : {High Load) 10.0000 100.0001 2 -0.0001
100 g 10.0000 100.0000 3 0.0001
Tolerance | 10.0000 100.0001 ) = 4 0.0002
0.0001 g 9.9999 100.0002 re £ 0.0000
9.9999 100.0001 2 £ [ =
Standard Deviation 0.00008 0.00008
Linearity
The finearity, also cakied finearity error. Descnbes the devialion of the characteristic curve of a weighing insirument from the kineer slope.
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(9) (@ (@ @ @
0.01 0.0100 0.0100 0.0000 0.00020
0.05 0.0500 0.0500 0.0000 0.00021
0.1 0.1000 0.1000 0.0000 0.00021
0.5 0.5000 0.5000 0.0000 0.00021
1 1.0000 ~1.0000 0.0000 0.00021
2 2.0000 ~_2.0000 0.0000 0.00021
5 5.0000 1 75,0000 0.0000 0.00021
10 10.0000 10.00C1 0,0001 0.00024
i 20 20.0000 20.00C1 0.0001 0.00021 J
o 100 100.0000 99,9989 -C.0001 0.00024 I
End of Report.

SOP FM 33 03 February 2022

Project Site : Rojana Industrial Park Public Co., Ltd. Barometric Pressure (mm Hg) : 754
TrnmuaduEuguATWAILALTY
Calibrate Locati A1 Wiy (A1) Temperature (°C) : 34
Calibrate Date : 30-Apr-24 High Volume 1D : RYG_FS0400
CalibrationSheet No.: C-300424-RYG_FS0400 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0205 High Volume §/N : 5691
Calibrator Model : TE-5028A Calibrator Slope : 095561
Calibrator §/N : 1166 Cali Intercept: -0.02266
Test No. Dela H0 Qa Liehart. Linear Regression
(inch) (m®/min) (CFM)
1 2.0 0.967 32 Slope: 53.6413
2 5 Lo3 36 |intercept: -19.1395
. - Log9 40 Correlation Coefficient : 09962
4 3.0 1.179 44
5 34 1.254 48
1{CFM)
65.4 1
|
|
Y =53.641x - 19.139 |
0.0 — - {
0.0 05 1.0 15
-—
I by AR Approved by :

(Mr.Panuwat Wangbong )

Field Scientist(1]

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

FORM NO: F06-074 REVISION NO:2  ISSUE DATE: 20/11/23




High Volume Air Sampler Calibration Worksheet

Project Site : Rojana Industrial Park Public Co., Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : wild 4 1humaunany suavas (Az) Temperature ( °C) : 34
Calibrate Date : 30-Apr-24 High Volume 1D} : RYG_F50185
G C-300424-RYG_FS0185 High Volume Model : TE-5009X
Calibrator 1D: RYG_FS0205 High Volume S/N: 4793
Calibrator Model : TE-502BA Calibrator Slope : 0.95561
Calibrator $/N - 1166 Calibrator Intercept : -0.02266
Test No, Dela;0 b I ichuey Linear Regression
(inch) (m*/min) (CFM)

1 18 0.919 32 Slope:: 421120

& 22 Lo13 38 Intercept : -6.6404

3 %6 1099 40 | Correlation Coefficient : 0.9981

4 3z 1217 44

5 3.6 1.290 448

1 {cFm)
65.4
y=42.112x - 6.6404
0.0 ™
0.0 05 1.0 15
Qa (m3/min)
O = -—
Calibrated by bbb Approved hy :
( Mr.Panuwat Wangbong ) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

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

High Volume Air Sampler Calibration Worksheet

Profect Site : Rojana Industrial Park Public Co, Ltd. Barometric Pressure (mm Hg) : 754
AneN AN UF UM WATUALL
Calibrate Location : WinnzT: (A3) T (°c): 34
Calibrate Date : 30-Apr-24 High Volume ID : RYG_FS0188
Calibrati No.: C-300424-RYG_FS0188 High Volume Model : TE-5009X
Calibrator ID: RYG_F50205 High Volume §/N: 4796
Calibrator Model : TE-5028A Calibrator Slope : 0.95561
Calibrator §/N : 1166 cal Intercept: -0.02266
Test No. Delta H,0 @ T: Chart Linear Regression
(inch) (m’*/min) (CFM)
1 18 0.919 32 Slope : 47.6912
2 22 1013 36 Intercept: -12.1173
3 i Loan 0 Correlation C 0.9989
4 3.0 1179 44
5 34 1.254 48
1{cFMm)
654 ‘
¥ =47.691x-12.117 [
0.0 r T 1
0.0 05 10 15
Qa (m3/min)
Vot W e et
O . -—
Calibrated by oUW Approved by :
{ Mr.Panuwat Wangbong ) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

FORM NO: F06-074 REVISION NO:2 ISSUE DATE: 20/11/23




High Volume Air Sampler Calibration Worksheet

Project Site : Rojana Industrial Park Public Co., Ltd. Barometric Pressure (mm Hg) : 754
Wit 3 unlgu druakuelrHem
Calibrate Location : (A4) Temp (*C): 34
Calibrate Date : 30-Apr-24 High Volume ID : RYG_F50192
C heetNo.: C-300424-RYG_FS0192 High Volume Model : TE-5009X
Calibrator ID: RYG_F50205 High Volume S/N : 5331
Calibrator Model : TE-502BA Calibrator Slope : 0.95561
Calibrator §/N: 1166 Calib P -0.02266
Test Na, Delta .0 @ Lshiary Linear Regression
(inch) {m®/min) (CFM)
¥ 20 0.967 32 Slope : 49,5805
2 24 1057 38 Intercept : -16.2322
3 28 L1140 3 Correlation Coefficient: 19991
4 3.2 1217 44
5 3.6 1.290 48
1{CFm)
65.4 ] |
|
1 v =49.58x - 16.232
|
|
0.0 -l—— - -
0.0 05 1.0 15
Qa (m3/min)
T \
T »
o N S T
i T conuwal )
Calibrated by Approved by :

( Mr.Panuwat Wangbong )
Field Scientist(1)

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

FORM NO: F 06-071 REVISION NO:2  ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

Project Site: Rojana Industrial Park Public Co., Ltd. Barometric Pressure (mm Hg) : 754
Tsantnada@uaumwaiuaiu
Calibrate Location : W (A1) Temperature (°C) : 34
Calibrate Date : 30-Apr-24 High Volume 1D : RYG_FS0177
Calibrati No.: C-300424-RYG_FS0177 High Volume Model : TE-5170D
Calibrator 1D: RYG_FS0205 High Volume §/N : 4803
Calibrator Model : TE-50284A Calibrator Slope : 1.52567
Calibrator S/N: 1166 Calibrator Intercept : -0.03613
Test No. Delta B, 0 Qe TrClart Linear Regression
(inch) (m?/min) (CFM)
1 2.7 1.0930 40 Slope : 352099
2 i 12222 o Intercept : 1.2445
3 44 1.3853 50 Correlation Coefficient : 09996
4 5.2 15029 54
5 6.4 1.6633 60
1 (CFMm)
65.4 1
|
y=35.21x + 1.0445
|
0.0 T T T T 1
0.0 0.5 1.0 15 20
Qstd (m3/min)

Calibrated by

Rt N

HERATA T

(Mr.Panuwat Wangbong )
Field Scientist(1)

P2

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

Approved by :

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




High Volume Air Sampler Calibration Worksheet

Project Site : Rojana Industrial Park Public Co., Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : mﬁf ANUUANNAN FUAWINEY (AZ Temperature ( °C) : 34
Calibrate Date : 30-Apr-24 High Volume 1D : RYG_F50394
CalibrationSheet No.: C-300424-RYG_FS0394 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N: 5690
Calibrator Model : TE-5028A Calibrator Slope : 1.52567
Calibrator S/N : 1166 Calibrator Intercept : -0,03613
Test No. DeltaHa Qe Lichart Linear Regression
(inch) m*/min) (CFM)
1 8 11124 40 Slope : 34.8057
2 34 12222 44 Intercept : 1.2757
3 45 14006 s0 Correlation Coefficient : 09990
4 5.4 15308 54
5 6.5 16760 60
1{CFM)
65.4
|
y=34.806x + 12757
|
|
|
|
0.0 T T T 1
0.0 0.5 10 15 2.0
Qstd (m3/min)
T ot
Doud W D Ry
lanural - - =
Calibrated by Approved by :

( Mr.Panuwat Wangbong )
Field Scientist(1)

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

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

High Volume Air Sampler Calibration Worksheet

Project Site: Rojana Industrial Park Public Co., Ltd. Barometric Pressure (mm Hg) : 754
Tsanmuadiadugua e waiu
Calibrate Location : winuysy (A3) Temperature (°C) : 34
Calibrate Date : 30-Apr-24 High Volume ID : RYG_FS0180
CalibrationSheet No.: C-300424-RYG_FS0180 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume 5/N : 1328
Calibrator Model : TE-5028A Calibrator Slope : 152567
Calibrator §/N: 1166 Calibrator Intercept : -0.03613
Test No. Dela 0 Quea 1t Linear Regression
(inch) m*/min) (CFM)

1 25 1.0531 40 Slope : 32,4972

Z 32 1.1867 i Intercept : 5.4594

3 i 1.3853 50 Correlation Coefficient : 0.9987

4 5.2 1.5029 54

5 6.4 1.6633 60

1 (CFM)
65.4
y=32.497x + 5#1594
00 ; . ’ |
0.0 0.5 1.0 1.5 20
Qstd {m3/min)

Calibrated by

’/‘-QKY\U\HD} N

( Mr,Panuwat Wanghong )
Field Scientist(1)

Approved by :

S PN

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

FORM NO.: F06-073 REVISION N0.:2 ISSUE DATE: 20/11/23




’ORN JIATE
SITHIPORN ASSOCIATES CO.,LTD.
H
CALIBRATION LABORATORY
451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
High Volume Air Sampler Calibration Worksheet Tel.0-2435-8800 Fax.0-2433-1679 e-mailcal-center@sithiphom.com http://www.sithiphorn.com CALMATION I8
Cert. No. : ACC23029
Pages : 1of3
Project Site: Rojana Industrial Park Public Co,, Ltd. Barometric Pressure (mm Hg) : 754 C alib ration Certiﬁca te
w3 1hurhgu AmuawuasTdum
Calibrate Location : (A4) Temperature (°C) : 34
Calibrate Date : 30-Apr-24 High Volume ID : RYG_FS0178 qull[)mEIli 2 SOUND CALIERATIOR
CalibrationSheet N C-300424-RYG_FS0178 High Volume Model TE-5170D Manufacturer : BIRE L
0, = -} 1_| 18] olume Model : .= R o
Model : NC-T4 ey ., Db [ |
Calibrator 1D: RYG_FS0205 High Volume S/N: 4804 ; . i
Serial No.: 34178123 —AE_«’IE'
Calibrator Model : TE-5028A Calibrator Sl : 1.52567 *PROVED.BY. B :
rator Tade frlarlope ID No.: RYG _FS0215 i -
Calibrator §/N : 1166 Calibrator Intercept : -0.03613 1
Test No. DeltaH;0 Qa F:Chart Linear Regression
(inch) m>/min) (CFM) Condition As Found : GOOD
1 2.4 1.0326 40 Slope : 30,1251
2 31 11686 # | ntercept- 7707 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
3 43 13699 50 . 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Eeedlation Cogficient: 0294 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
4 53 15169 54 N
BANGKOK, 10250 THAILAND.
5 6.6 16886 60
Location : -
Ko Ambient Temperature : (23.0£3) e
65.4 ‘ Pressure : (1013 £3) kPa
‘ Relative Humidity : (500 £20) %
¥=30.125 + 87707
Received Date : 07 SEPTEMBER 2023
Calibration Date : 20 SEPTEMBER 2023
Date of Issue : 20 SEPTEMBER 2023
|
0.0 . —r | Calibrated by : Nathakorn Pisutpaisan
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
7 AL
.
{D 3[ N S ( Thanakul Petchurai )
Calibrated by AN Approved by : =
( Mr.Panuwat Wangbong ) (Mr. Noppong Juntarupan) s : 5 i ' . CUTREY .
Field Scientist(1) Enviro Field Coordinator Scientist (3) This certificate is issued in accordance with the requirements of [ISO/LEC 17025 standard, may not be reproduced
other than in full. except with the prior written approval of the head of Calibration Laboratory.
FORM NO.: F 06-073  REVISION NO.:2  ISSUE DATE: 20/11/23 OF-TS 1 3-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Goontes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by based on TEC-6(942-2003 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 Maodel
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI
Audio Analyzer AVR-3360A

Serial No.
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

V744B6069

Cert. No. : ACC23029

Job No.
Pages

Cert, No,
EF-0010-23
EEL.BP 30/0266
EEL.BP 30/0267
EEL.BP 31/0266
EF-0011-23
AA-1001-23
AA-3002-23
EF-0012-23

VC66AC0100
20f3

Due Date
07-FEB-24
13-FEB-24
13-FEB-24
14-FEBR-24
U8-FEB-24
14-FEB-24
14-FEB-24
10-FEB-24

2, This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only,

3. This certificate is traceable to the internaticnal system of unit maintained at ;

3.1 National Institute of Metrology (Thailand).

3.2 Thailand [nstitute of Scientific and Technological Research (TISTR).

QF-TS 1 2-04-04-020664

> LA

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BERDETHLES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Sound pressure level

Cert. No. : ACC23029
Job No. : VC66ACH100
Pages : 3of3

Specified sound Measured Deviated Acceptance
pressure level value value Uncertainty. Lirmit
(dB) (dB) (dB) (dB) (dB)
94 94.1 .10 0.14 0.40
2. Frequency
Specified Measured Deviated Agceplance
Frequency value value Uncertainty Titmit
(Hz) (Hz) (%) %) (%)
1000 1001.5 0.1 0.1 / 1.0
3. Total distortion
Measured value (%) Uncertainty (%6) - Acceptance limit (% )
1.70 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 %

. Endof Calibration Certificate ———

QF-TS12-04-04-020664




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

451-451/1 Sirinthorn Road, Bangbumru, Bangeiud, Bangkok, 10700 Thailand
Tel. +66 2433 B33! Email - colibration@sithiphorn com

oV,
SN,

",

[

L

!
o

e TN
byt

NSCTISLTIS 17025
CALDRATION 0394

Cert. No. : ACL24082

Pages : 10of8
- - .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Serial No.: 01120937/21845 /22326
ID No.: RYG FS0628
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO..LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : - 3
Ambient Temperature : (230 £3) 5 :jfmdfé:'% ?
Pressure : (1013 =3 ) kPa ‘ f[ X
Relative Humidity : (500 £20) %
LIRRNSY
Received Date : 11 JANUARY 2024
Calibration Date : 22-24 JANUARY 2024
Date of Issue : 24 JANUARY 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7‘ W\—/ .
)

(  Thanakul Petchurai

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

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

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN
4514511 Sirinthorn Read, Bangburnnu, Bangpiud, Bangkok, 10700 Thailond associates
Tol. +66 2433 833" Email - calibration@sithiphorr.com m‘;‘:’:‘;ﬁ
Cert. No. : ACL24082
Job No. : VC67AC0054
Pages : 20f8
Calibration Procedure ; CP-AC-01

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference

Standard Instruments,

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

Condition of this result of calibration :

1. Reference Standard Instruments :

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

Serial No. Cert. No. Due Da
MY48017076 EF-0009-23 07-FEB-24
MY52302742 EF-0010-23 07-FEB-24

MY53220104 EEL.BP 30/0266 13-FEB-24
MY53220076 EEL.BP 29/0266  13-FEB-24
MY 60024273 EEL.BP 31/0266  14-FEB-24

62100114 EF-0011-23 08-FEB-24
2977900 AA-1001-23 14-FEB-24
34560495 AA-3002-23 14-FEB-24

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

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN
4514511 Sirinthorn Road, Bangoumiu, Bangplud, Bangkok, 10700 Thailond assoclates
Tel. +66 2433 8331 Emai : calibration@sitniphorn com ::f;ﬁ:g;:‘;ﬁ
Cert. No. : ACL24082
Job No. : VCGTAC0054
Pages : 3of8
Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement {(dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 1o 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For> 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 94.0 0.0 +0.3
2. Self-generated noise
2,1 Normal test
Measured Value
(dB)
14.2

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

Frequency Measured value
Weighting (dB)
A - weight 9.9
C - weight 14.3
Flat 199

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

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) Flat C-weight | A-weight Aiewsyisnoe
Limits
125 0.2 0.2 0.2 +1.0
1000 0.2 0.2 0.2 +0.7
8000 04 0.5 0.5 +1.5,-25
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4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
‘Weighting network response with relative to | kHz.
Frequency Deviation from various frequency weighting response curve (dB) Autisipared Measiseid Desisted Hsooplagos
(Hz) ] ] Acoepiance Value Value Value Limits
Flat C-weight A-weight Limits (dB) (dB) {dB) (dB)
& 00 0.0 00 .0 137.0 137.1 0.1 +0.8
125 0 o ol o 136.0 136.0 0.0 =0.8
250 0.0 0.0 0.0 1.0 135.0 135.1 0.1 +0.8
500 00 o1 o0 50 134.0 134,0 0.0 0.8
1000 0.0 0.0 0.0 +1.0 Sely L0 00 208
2000 o0 o A7 TS | 132.0 132.0 0.0 0.8
4000 0.0 0.0 0.0 £1.0 21 1310 99 08
3000 00 ol ol 1525 129.0 129.0 0.0 =0.8
16000 0.0 -1.2 -1.1 +2.5,-16.0 1240 1240 e =8
119.0 119.0 0.0 =0.8
5. Frequency and time weightings at 1 kHz 1140 1140 09 208
5.1 Frequency weightings at 1 kHz :::E ::{; g(ﬂ) :]):
Anticipated Measured Deviated Accepiance 99.0 99.0 0.0 +0.8
Frequency Value Value Value Limits 94.0 94.0 0.0 +0.8
Weighting (dB) (dB) (dB) (dB) | 89.0 89.0 0.0 0.8
A - weight 94.0 94.0 0.0 +0.2 84.0 84.0 0.0 +0.8
C - weight 94.0 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
Flat 94.0 94.0 0.0 +0.2 74.0 74.0 0.0 0.8
69.0 69.0 0.0 0.8
5.2 Time weighting at 1 kHz 640 64.0 0.0 +0.8
Anticipated | Measured | Deviated | Acceptance 20 540 0o Z0M
Frequency Value Value Value Limits 540 340 0.0 =0.8
Weighting (dB) (dB) (dB) (dB) 49.0 49.0 0.0 =0.8
Fast 94.0 94.0 00 0.1 440 “uo 09 =0.8
Slow 94.0 94.0 00 +0.1 890 30 0.0 208
Legq 94.0 94.0 00 101 ' 44.0 24.0 00 2
30.0 30,0 0.0 0.8
6. Long - term stability 2:2 zz ;]C: j:
SLM Display | SLM Display | Deviated Acceptance 270 260 o0 08
Frequency at initial at final Value Limits | e = Y =
Weighting (dB) (dB) (dB) (dB) 0 2o o o
A - weight 94.0 94.0 0.0 +0.1 w“
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +0.8
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting {(ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 1.0;-3.0
Fast 2 8 117.0 117.0 0.0 1.0:-1.5
200 800 1340 134.1 0.1 +0.5
Slow 2 3 108.0 108.0 0.0 1.0:-3.0
200 800 127.6 127.6 0.0 0.5
0.25 1 99.0 98.9 0.1 1.0:-3.0
SEL 2 8 108.0 108.0 0.0 1.0;-1.5
200 800 128.0 128.1 0.1 0.5
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB ) (dB) (dB)
Continuous 133.0 133.0 0.0 *2.0
One 136.4 136.4 0.0 £2,0
| Number of cycle Anticipated Mecasured Deviated | Acceptance
| in Value Value Value Limits
| test signal (dB) (dB) (dB) (dB)
| Continuous 133.0 133.0 0.0 +1.0
‘ Positive half cycle 135.4 135.1 0.3 +1.0
| Negative half cycle 1354 135.1 0.3 +1.0
\
|
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11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 *1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

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
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-52A / Microphone UC-59 / Preamplifier NH-25

Serial No.: 01120936/ 21737 /22325

ID No.: RYG FS0627

Condition As Found : GOOD

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

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

N
(230%3) % cny | Maker |
(1013 £3) kPa .
(500 +20) % i

11 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

MNathakomn Pisutpaisan

P

Thanakul Petchurai

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

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

Calibration Method :

Cert. No. : ACL24081
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This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests fo 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. Na. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 14-FEB-24

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

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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Summary of Measurement Result :

Cert. No. : ACL24081
Job No. : VCGTAC0054
Pages : Jof8

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Elcctrical signal tests of frequency weightings
For 10 Hz to 4 kHiz 03 0.6
For > 4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

7. Al
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Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
134

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

Frequency Measured value
Weighting (dB)
A - weight 8.7
C - weight 13.7
Flat 193

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) . Acceptance
Flat C-weight A-weight L.
Limits
125 02 0.3 0.3 + 1.0
1000 0.2 0.2 0.2 +0.7
8000 0.4 0.5 0.5 +1.5,-25
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4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
‘Weighting network response with relative to 1 kHz.
Anticipated i
Frequency Deviation from various frequency weighting response curve (dB) eI Measured Devialed Acceptance
Value Value Value Limits
(Hz) 3 " Acceptance
Flat C-weight A-weight Finile | (dB) (dB) (dB) (dB)
ni |
| 7.0 £ 1 )
63 0.0 0.0 0.1 =1.0 | Lt 510 0.0 0.8
136.0 136.0 0.
125 0.1 0.1 0.0 =1.0 T S 00 08
A . .1 +0.
250 0.1 0.0 0.0 =10 6 a0 =5 :
4| X 1 +0.8
20 21 L L = 133.0 133.0 0.0 0.8
1000 0.0 0.0 0.0 =1.0 - - - -
1320 1320 0.0 0,8
2000 0.0 0.1 0.0 =1.0
131.0 131.0 0.0 +0.8
4000 0.0 0.0 0.0 1.0
129.0 129.0 0.0 0.8
8000 0.0 0.1 0.1 + 18585
1240 124.0 0.0 +0.8
16000 0.0 -12 -1.1 +2.5,-16.0
119.0 119.0 0.0 +0.8
5, Fieg  sid tiie weightings at 1 KEEz [ 114.0 1140 0.0 0.8
SiF o — | 109.0 109.0 0.0 +0.8
S e i 1040 1040 00 08
Anticipated Measured Deviated Acceplance 99.0 99.0 0.0 0.8
Frequency Value Value Value Limits 94.0 94.0 0.0 +0.8
Weighting (4B) (dB) (dB) (dB) 89.0 89.0 00 0.8
A - weight 94.0 94.0 0.0 +0.2 84.0 84.0 0.0 +0.8
C - weight 94.0 94,0 0.0 =0.2 79.0 79.0 0.0 0.8
Flat 940 94.0 0.0 +0.2 74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
5.2 Time weighting at | kHz 64.0 64.0 0.0 +0.8
Anticioaied | Meastwed | Deviaed | & 59.0 59.0 0.0 0.8
Frequency Value Value Value Limits 1y 240 00 0.8
Weighting (dB) (dB) (dB) (dB) 49.0 49.0 0.0 +0.8
Fast 940 94.0 0.0 £0.1 480 izt 90 203
Slow 94.0 94.0 0.0 £0.1 250 S50 o 038
Leq 94.0 94.0 0.0 £0.1 ‘ 34.0 34.0 0.0 +0.8
30.0 29,9 -0.1 +0.8
. 29.0 28.9 -0.1 +0.8
6. Long - term stability
- - 28.0 27.9 0.1 +0.8
requetc SLM Display | SLM Display | Deviated Acceplance | 270 269 o 0.8
s initi o |
— Y at initial at final Value Limits 6.0 26.0 0.0 08
bt (dB) (dB) tdB) (dB) 250 249 0.1 108
A - weight 94.0 94.1 0.1 +0.1 Wl’
7 W\« : . o =
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB ) (dB)
Auto 94.0 94.0 0.0 +0.8
9. Tone burst response
Time Tone burst Anticipated Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.0:5<30
Fast 2 8 117.0 116.9 0.1 1.0;-1.5
200 800 134.0 134.0 0.0 ={0.5
Slow 2 8 108.0 107.9 -0.1 1.0;-3.0
200 800 127.6 127.5 -0.1 0.5
0.25 1 99.0 98.8 02 1.0;-3.0
SEL 2 8 108.0 107.9 0.1 1.0:-1.5
200 800 128.0 128.0 0.0 +0.5
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
One 136.4 136.1 -0.3 £2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +1.0
Positive half eycle 1354 135.1 -0.3 +1.0
Negative half cycle 1354 135.1 0.3 +1.0

7 Lo A
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11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eycle | one-half cycle (dB) (dB)
89.5 89.5 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 +0.1

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
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Callbratlon Certlﬂcate Calibration Procedure : CP-AC-01
Equipment : SOUND LEVEL METER Calibration Method :
|
Manufacturer : RION This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
Model : NL-52A / Microphone UC-59 / Preamplifier NH-25 The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Serial No.: 00920832 /22192 /22221 Standard Instruments.
ID No.: RYG FS0623 For tests results of cach items were made by observation of each Instruments display and also with SLM's display.
Condition of this result of calibration :
Condition As Found : GOOD 1. Reference Standard Instruments :
Instrument Model Serial No. Cert. No. Due Date
Customer : ALS LABORATORY GROUP (THAILAND) CO.,LTD. Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, ‘Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
KHWAENG PHATTHANAKAN. KHET SUAN LUANG, Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
BANGKOK, 10250 THAILAND. Digital Multimeler 33461A MY53220076  EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY50024273 EEL.BP 31/0266  14-FEB-24
Location : 2 W y @ Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Ambient Temperature : (230 £3) °C Bl Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Pressure : (1013 =3 ) kPa ! E: " I Measuring Amplificr NA-42KAl 34560495 AA-3002-23 14-FEB-24
Relative Humidity : (500 =20) % § :
A [+19g | 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
- Z
{ Received Date : 11 JANUARY 2024 3. This certificate is traceable to the international system of unit maintained at :
Calibration Date : 22-24 JANUARY 2024 3.1 National Institute of Metrology (Thailand).
Date of Issue : 24 TANUARY 2004 3.2 Thailand Institute of Scientific and Technological Research (TISTR).
Calibrated by : Nathakorn Pisutpaisan
Uy Tl
( Thanakul Petchurai )
|
This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
7 o -




SITHIPORN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY

SITHIPORN)

4514511 Sirinthorn Road, Bangbumiu, Bangplud, Bongkok, 10700 Thailand assoclates
Tal. 466 2433 8331 Emall: calibration@sithiphorn.com NSC-TIS-TIS 17025

CALIBRATION D394

Cert. No. : ACL24078
Jobh No. : VC6TAC0054

Pages  : 30f8
Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noisc 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 03 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Res i :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 94.0 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
14.1

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

Frequency Measured value
Weighting (dB)
A - weight 8.7
C - weight 134
Flat 19.1

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

Frequency Deviation from various frequency weighting resp curve (dB)
khsd Flat C-weight A-weight Acci:pfunce
Limits
125 0.2 0.2 0.2 +1.0
1000 0.2 0.2 0.2 +0.7
3000 0.2 0.3 0.3 +1.5,-2.5
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert. No. : ACL24078
Job No. : VCATACD054

Pages : 50f8

Frequency Deviation from various frequency weighting response curve (dB)
£e) Flat C-wcight A-weight Acc_epl.ance
Limits
63 0.1 0.0 0.0 =1.0
125 0.0 0.1 0.0 =1.0
250 0.1 0.1 0.0 +1.0
500 0.0 0.1 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.0 0.1 0.1 +L5=25
16000 0.0 -1.2 =1} +2.5,-16.0

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

6. Long - term stability

Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 £0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Anticipated | Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leg 94.0 94.0 0.0 +0.1
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.1
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7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 0.8
136.0 136.1 0.1 +0.8
135.0 135.1 0.1 0.8
134.0 134.1 0.1 +0.8
133.0 133.0 0.0 H).8
1320 132.0 0.0 +0.8
131.0 131.0 0.0 +0.8
129.0 129.0 0.0 0.8
1240 124.0 0.0 +0.8
119.0 119.0 0.0 0.8
114.0 114.0 0.0 +0.8
109.0 109.0 0.0 +0.8
104.0 104.0 0.0 0.8
99.0 99.0 0.0 0.8
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 0.8
84.0 84.0 0.0 =0.8
79.0 79.0 0.0 =0.8
74.0 74.0 0.0 0.8
69.0 69.0 0.0 0.8
64.0 64.0 0.0 0.8
59.0 59.0 0.0 =0.8
54.0 54.0 0.0 0.8
49.0 49.0 0.0 0.8
44.0 44.0 0.0 =0.8
39.0 39.0 0.0 0.8
34.0 34.0 0.0 0.8
30.0 30.0 0.0 =0.8
29.0 29.0 0.0 +0.8
28.0 28.0 0.0 0.8
27.0 27.0 0.0 +0.8
26.0 26.0 0.0 0.8
25.0 25.0 0.0 +0.8
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 =0.8
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.0;-3.0
Fast 2 8 117.0 116.9 -0.1 1.0;-1.5
200 800 134.0 134.0 0.0 +0.5
2 8 108.0 107.9 -0.1 1.0;-3.0
Slow
200 800 127.6 127.5 -0.1 +0.5
0.25 1 99.0 98.8 -0.2 1.0;-3.0
SEL 2 8 108.0 107.9 -0.1 1,0;-1.5
200 800 128.0 128.0 0.0 +).5
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acccplance
in Value Value, Lepeak| Value Limits
test signal (dB) (dB ) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
One 136.4 135.4 -1.0 £2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 1.0
Positive half cycle 1354 135.1 -0.3 £1,0
Negative half cycle 1354 135.1 -0.3 £1.0

5 oMo/
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11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-hall cycle (dB) (dB)
89.5 89.7 02 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 1370 137.0 0.0 +0.1

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

orany value following calculation.providing a lavel of confidence of approximately 95 %

End of Calibration Certificate
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date =
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-52A / Microphone UC-59 / Preamplifier NH-25
00920833 /22193 /22222

RYG_FS0624

GOOD

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

(23023) oC (Hawhoon P

(1013 £3) kPa

{500 20 ) % —'Q__IV
2111119

11 JANUARY 2024
22- 24 JANUARY 2024
24 JANUARY 2024

Nathakorn Pisutpaisan

X’K%/Z/L;-

( 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.
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Calibration Procedure : CP-AC-01

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

The SLM had tests to Acoustical and Electrical signal tests of 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 Instrumenis :

Instrument Model Serial No. Cert. No, Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 14-FEB-24

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

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2, Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 03 0.6

For > 4 kHz 1o l0kHz 0.3 0.7

For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level . 0.2 0.35
11. Overload indication 0.2 0.25
12, High level stability 0.1 0.1

5 A -
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ion :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 94.0 0.0 +0.3
2, Self-generated noise
2.1 Normal test
Measured Value
(dB)
14.1

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

Frequency Measured value
Weighting (dB)
A - weight 8.7
C - weight 134
Flat 19.0

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz} Flat C-weight A-weight ACWP?BE
Limits
125 0.2 0.2 0.2 +1.0
1000 0.2 02 0.2 +0.7
3000 0.3 0.5 0.4 +1.5,-25

o A
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4. Electrieal signal tests of frequency weightings
Weighting network response with relative to | kHz.
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Frequency Deviation from various frequency weighting response curve (dB)
P Flat C-weight A-weight Ascepmane
Limits
63 0.1 -0.1 0.0 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.0 0.1 0.1 +1,5,-2.5
16000 0.0 <12 -1.2 +2.5,-16.0
5. Frequency and time weightings at | kHz
5.1 Frequency weightings at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting {dB) (dB) (dB) (dB)
A - weight 24.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 =0.1
Slow 940 94.0 0.0 +0.1
Leq 940 94.0 0.0 +=0.1
6. Long - term stability
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weght 940 94.0 0.0 +0.1

7= Adeh
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Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8
136.0 136.0 0.0 +0.8
135.0 135.0 0.0 +0.8
1340 134.0 0.0 +0.8
133.0 133.0 0.0 +0.8
132.0 132.0 00 +0.8
131.0 131.0 0.0 +0.8
129.0 129.0 0.0 +).8
124.0 124.0 0.0 0.8
119.0 119.0 0.0 +0.8
1140 114.0 0.0 +).8
109.0 109.0 0.0 +0.8
104.0 104.0 0.0 +).8
99.0 95.0 0.0 0.8
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 0.8
49.0 49.0 0.0 +0.8
44.0 44.0 0.0 +0.8
39.0 39.0 0.0 +0.8
34.0 340 0.0 0.8
30.0 30.0 0.0 +0.8
29.0 29.0 0.0 +0.8
28.0 28.0 0.0 +0.8
27.0 21.0 0.0 0.8
26.0 26.1 0.1 +0.8
25.0 25.0 0.0 +0.8

7 SN -




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangoum u, Bangplud, Bangkok, 10700 Thailand

Tel +68 2433 833)

Email: calibration@sithiphorn.eam

SITHIPORN

associates

NSC-TISETIS 17025

CAUBRATION 0334
Cert. No. : ACL24079
Job No. : VC67TACO054
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 0.8
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108,0 107.9 0.1 1.0;-3.0
Fast 2 8 117.0 117.0 0.0 1.0:-1.5
200 800 134.0 134.0 0.0 +.5
Slow 2 8 108.0 108.0 0.0 1.0:-3.0
200 800 127.6 127.6 0.0 =).5
0.25 1 99.0 98.9 -0.1 1.0:-3.0
SEL 2 8 108.0 108.0 0.0 1.0:-1.5
200 800 128.0 128.0 0.0 0.5
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB ) (dB) (dB)
Continuous 133.0 133.0 0.0 £2,0
One 136.4 135.7 0.7 +2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £1.0
Positive half cycle 1354 135.2 -0.2 £1.0
Negative half cycle 1354 135.2 02 +1.0

= Bt
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11. Overload indication
Measured value { dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 *1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 40.1

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

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

End of Calibration Certificate
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Calibration Certificate Callktatiin Brosedure: AL
Equipment : SOUND EEVELMETER Calibration Method :
Manufacturer : RION | This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
. £ i - i -2, o 3 2
Model : NL-52A / Microphone UC-5¢ / Preamplifier NH-25 The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Serial No.: 00920834 /22194 /22223 Standard Instruments.
1D No.: RYG FS0625 For tests results of each items were made by observation of each Instruments display and also with SLM's display.
Condition of this result of calibration :
Condition As Found : GOOD 1. Reference Standard Instruments :
[ Instrument Model Serial No. Cert, No. Due Date
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD. Waveform Generator 33210A MY48017076 EF-0009-23  (07-FEB-24
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD. Waveform Generator 33511B MY52302742 EF-001023  07-FEB-24
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, Digital Multimeter 33461A MY53220104  EEL.BP 30/0266 13-FEB-24
BANGKOK. 10250 THAILAND. Digital Multimeter 33461A MY53220076  EEL.BP 20/0266 13-FEB-24
I Digital Multimeter 34461A MY60024273 EEL.BP 3140266 14-FEB-24
Location : - jj ” o ?9 Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
I 1
Ambient Temperature : (23.023) °C nla _ Condenser Microphone 4180 2977900 AA-1001-23  14-FEB-24
Pressure : (1013 £3) kPa _4%_17( Measuring Amplifier NA-42KAl 34560495 AA-3002-23  14-FEB-24
Relative Humidity : (500 £20 ) %
nlileg 2. This result of calibration was found accurate as shown on date and placc of calibration for this calibrated item only.
Received Date : Il JANUARY 2024 3. This certificate is traceable to the international system of unit maintained at :
Calibration Date : 22-24 JANUARY 2024 3.1 National Institute of Metrology (Thailand).
Date of Issue : 24 JANUARY 2023 3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR).
Calibrated by : Nathakorn Pisutpaisan
<
( Thanakul Petchurai )
This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, cxeept with the prior written approval of the head of Calibration Laboratory.
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jummaj ea ent Result:
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Sclf-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weighting
For 10 Hz to 4 kHz 0.3 0.6
For > 4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 03
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumry, Bangplud, Bangkok, 10700 Thailand
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Pages : 40f8
Result of calibration :
L. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.98) 94.0 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
134

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

Frequency Measured value
Weighting (dB)
A - weight 8.7
C - weight 136
Flat 19.3

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)
e} Flat C-weight A-weight Accx.:pt'ance
Limits
125 02 02 0.2 +1.0
1000 0.2 02 02 +0.7
8000 0.7 08 0.8 +1.5,~2.5
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4. Eleetrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Cert. No.
Job No.
Pages

: ACL24080
1 VC6TACO054
: S50f8

Frequency Deviation from various frequency weighting response curve (dB)
CE) Flat Cweight |  A-weight AceeRles
Limits
63 0.0 0.0 Q.0 +1.0
125 0.0 0.1 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.0 0.1 0.1 +1.5,-15
16000 0.0 -1.2 -1.2 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weaght 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 =0.1
Slow 94.0 94.0 0.0 +0.1
Leq 84.0 940 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.1
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7. Level linearity on the reference level range

Cert, No, : ACL24080
Job No. : VC6TACO054

Pages : Gof8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8
136.0 136.0 0.0 0.8
1350 135.0 0.0 +0.8
134.0 134.0 0.0 +0.8
133.0 133.0 0.0 0.8
132.0 1320 0.0 0.8
131.0 131.0 0.0 0.8
129.0 129.0 0.0 0.8
124.0 124.0 0.0 +0.8
119.0 119.0 0.0 0.8
114.0 114.0 0.0 +0.8
109.0 109.0 0.0 0.8
104.0 104.0 0.0 +0.8
99.0 99.0 0.0 +0.8
94.0 94.0 0.0 +0.8
89.0 89.1 0.1 +0.8
84.0 4.1 0.1 +0.8
79.0 79.0 0.0 +0.8
74.0 74.1 0.1 +0.8
69.0 69.1 0.1 0.8
64.0 64.0 0.0 +0.8
59.0 59.1 0.1 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.0 0.0 +0.8
3.0 39.0 0.0 +0.8
34.0 34.1 0.1 +0.8
30.0 30.0 0.0 0.8
29.0 20.0 0.0 +0.8
28.0 28.0 0.0 +0.8
27.0 270 0.0 +0.8
26.0 26.0 0.0 +0.8

25.0 25.0 0.0 +0.8

= AeSle-




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

A451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

SITHIPORN)

assoclates

Tol. +68 2433 833! Email : calibration@eithiphorr.com mrﬂ‘?&l:ﬁi
Cert. No. : ACL24080
Job No, : VC67ACH054
Pages : T7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94,0 0.0 =0.8
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.0:-3.0
Fast 2 8 117.0 117.0 0.0 1.0:-1.5
200 800 134.0 134.0 0.0 0.5
Slow 2 8 108.0 108.0 0.0 1.0;-3.0
200 800 127.6 127.6 0.0 +0.5
0.25 1 99.0 98.9 -0.1 1.0:-3.0
SEL 2 8 108.0 108.0 0.0 1.0;-1.5
200 800 128.0 128.0 0.0 +0.5
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
Value Value, Lepeak Value Limits
lest signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
One 136.4 136.3 -0.1 +2.0
Number of cycle Anticipated Measured Deviated Acceptance
Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =1.0
Positive half cycle 135.4 1352 -0.2 1.0
Negative half cycle 135.4 135.2 0.2 +1.0

o Bh N -
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11. Overload indication

Cert. No. : ACL24080
Job No. : VC6TAC0054
Pages : 8of8

Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half eycle (dB) (dB)
89.6 89.7 0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.1

End of Calibration Certificate

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 %
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Calibration Certificate

Calibration Procedure : CP-AC-01

Pages i

20f8

Equipment : SOUND LEVEL METER Calibration Method :
Manufacturer : RION This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM).
Model : NL-52A / Microphone UC-59 / Preamplifier NH-25 The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Refe:
Serial No.: 00920831 /22191 /22220 Standard Instruments.
ID No.: RYG FS0622 For tests results of each items were made by observation of each Instruments display and also with SLM's display.
Condition of this result of calibration :
Condition As Found : GOOD 1. Reference Standard Instruments :
Instrument Model Serial No, Cert. No. Due Date
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD. ; Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD. Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
BANGKOK, 10250 THAILAND. { Digital Multimeter 33461A MY$3220076  EEL.BP 29/0266 13-FEB-24
[ Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266  14-FEB-24
Location : - e ';D Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Ambient Temperature : (230 +3) °C Pk 7 Condenser Microphone 4180 2977900 AA-1001-23  14-FEB-24
Pressure : (1013 =3 ) kPa __w Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24
Relative Humidity : (500 £20 ) % E
i ,f ] 25 2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
Received Date : 11 JANUARY 2024 3. This certificate is traceable to the international system of unit maintained at :
Calibration Date : 22-24 JANUARY 2024 3.1 National Institute of Metrology (Thailand).
Date of Issue : 24 JANUARY 2024

Calibrated by :

Approved by :

Nathakomn Pisutpaisan

e A

(  Thanakul Petchurai

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

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

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Sclf-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 Q.1

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4814511 Sirinthorn Road, Bangbumeu, Bangplud, Bangkok, 10700 Thailand

SITHIPORN)

assoclates

Tol. +66 2433 B33! Email . calibration@sitniphorm com NSCTISETE 17525
CALIBRATION 0394
Cert. No. : ACL24077
Job No. : VC6TAC0054
Pages 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 94.0 0.0 +0.3
2. Self-gencrated noise
2.1 Normal test
Measured Value
(dB)

13.8

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

Frequency Measured value
Weighting (dB)
A - weight 8.7
C - weight 13.7
Flat 19.6

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) : . % Acceptance
Flat C-weight A-weight S
Limits
125 0.1 02 0.2 =1.0
1000 0.2 02 02 +0.7
8000 04 0.5 0.5 + 15,25

7 Bt -




SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN
451-451/1 Sirinthorn Road, Bangoumruy, Bungplud, Bangkok, 10700 Thoilond associates
& el ithi NSC-TISETIS 17025
Tal. +66 2433 8331 Emoil : calibration@zithiphorn.com bRl
Cert. No, : ACL24077
Job No. : VC67AC0054

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

Pages : Sof8

Frequency Deviation from various frequency weighting response curve (dB)

fhz) Flat C-weight A-weight s
Limits
63 0.0 0.0 0.0 +1.0
125 0.1 0.1 0.0 =1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 =1.0
4000 0.0 0.0 0.0 +1.0

8000 0.0 0.1 0.1 +1.5;-25

16000 0.0 -1.2 -1.2 +2.5.-16.0

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

Anticipated M d Deviated Accep
Frequency Value Value Value Limits
Weighting (dB) (dB) {dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +02
Flat 94.0 94.0 0.0 +£0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leqg 94.0 94.0 0.0 +0.]
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0

=t -
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7. Level linearity on the reference level range

Cert. No. : ACL24077
Job No. : VCGTACO054
Pages : Gof8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8
136.0 136.0 0.0 +0.8
135.0 135.0 0.0 +0.8
134.0 134.0 0.0 0.8
133.0 133.0 0.0 +0.8
132.0 132.0 0.0 =0.8
131.0 131.0 0.0 =0.8
129.0 129.0 0.0 0.8
124.0 1240 0.0 =0.8
119.0 119.0 0.0 0.8
114.0 114.0 0.0 =0.8
109.0 109.0 0.0 0.8
104.0 104.0 0.0 =0.8

99.0 99.0 0.0 =0.8
94.0 94.0 0.0 =0.8
89.0 89.0 0.0 =0.8
84.0 84.0 0.0 =0.8
79.0 79.0 0.0 +0.8
740 74.0 0.0 +0.8
69.0 68.0 0.0 +0.8
64.0 64.0 0.0 0.8
59.0 59.0 0.0 0.8
54.0 53.9 0.1 0.8
49.0 49.0 0.0 +0.8
44.0 44.0 0.0 =0.8
39.0 38.9 -0.1 0.8
340 33.9 -0.1 0.8
300 2.9 -0.1 +0.8
29.0 289 0.1 +0.8
280 279 -0.1 0.8
270 269 -0.1 +0.8
26.0 259 -0.1 +0.8
250 249 0.1 0.8

Zé{;d. .
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94,0 94,0 0.0 +0.8
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.0:-3.0
Fast 2 8 117.0 1170 0.0 1.0;-1.5
200 800 134.0 134.1 0.1 +0.5
Slow 2 8 108.0 108.0 0.0 1.0;-3.0
200 800 127.6 127.6 0.0 0.5
0.25 1 99.0 98.9 -0.1 1.0:-3.0
SEL 2 8 108.0 108.0 0.0 1.0:-15
200 800 128.0 128.0 0.0 +0.5
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak Valuc Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
One 1364 1354 -1.0 2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal {dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £1,0
Positive half cycle 1354 135.2 0.2 £1.0
Negative half cycle 1354 135.2 -0.2 £1.0

7 Mol -
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11. Overload indication

I Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-halfeycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 *1.5

12. High level stubility

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dn)
A - weight 137.0 137.0 0.0 0.1

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
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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 Method™

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

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

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

! Mass Spectrometric Method™

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

8 [3—8HC Liquid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrometric Method™”

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

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

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

12 Carbaryl High-Performance Liquid Chromatographic Method™

13 Carbofuran High-Performance Liquid Chromatographic Method™

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

15 | Chemical Oxygen Cemand 1) Closed Reflux, Colorimetric Method™
2) Closed Reflux, Tritimetric Method™®

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

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

18 | Color ADMI Weighted Ordinate Spedmphotonéetric thod!®

19 Copper...
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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 2,4"-0DD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
22 a,ﬂ'-DDD Liquid-Liquid Extraction, Gas Chromatographic/
: Mass Spectrometric Method™
23 2,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
24 4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'
25 2,67-0DT Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method'®
26 4,4"-DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™! ]
27 Dieldrin Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
28 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
30 Endosulfan II Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™”
31 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'
32 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
33 Formaldehyde Distillation, Colorimetric Method™
34 | Free Chlorine 1) DPD Ferrous Titrimetric Method™
2) DPD Colorimetric Method™
35 Heptachlor Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
36 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
37 | Hexavalent Chromium Colorimetric Method™
38 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method®
39 |Lead 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'? -

40 Manganese...
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40 | Manganese 1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/ )
Mass Spectrometric Method™
41 Mercury 1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!
2) Digestion, Inductively Coupled Plasma/
Mass spectrometric Method!
42 | Methiocarb High-Performance Liquid Chromategraphic Method™
43 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ )
44 Methomyl High-Performance Liquid Chromatographic Method™
45 Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
46 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™
47 | Oxamyl | High-Performance Liquid Chromatographic Method!™
48 Propoxur High-Performance Liquid Chromatographic Method!®!
49 pH Electrometric Method™
50 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™
51 | Selenium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
52 | Sulfide lodometric Method™
53 | Temperature Laboratory and Field Methods™
54 | Total Dissolved Solids Dried at 180 °C*¥
55 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method™
56 Total Phosphorous Digestion, Colorimetric Method™
57 | Total Suspended Solids Dried from 103-105 °C%
58 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
59 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method,
Colorimetric Method; Calculation®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Caleulation™
60 | Zinc 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™? w
u. l!“-! ulu
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1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
4 Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
5 Antimony 1) Digesticn, 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 Liguid-Liquid Extracticn, Gas Chromatographic/
Mass Spectrometric Method®
8 Barium 1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
9 Benz(ajanthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
10 Benzene Purge and Trap, Gas Chromatographic/-
Mass Spectrometric Method™
11 Benzo(b)flucranthene Liquid-Liquid Extraction, Gas Chromatographic/
: Mass Spectrometric Method™
12 Benzo(kifluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'
13 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
14 Benzola)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
15 Benzolg,h,Iperylene 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-chloroethyllether Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™ |

18 Bis(2-ethylhexylphthalate...

-
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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™
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 Chlorocbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
32 2-Chlorophenol Liguid-Liquid Extraction, Gas Chromatographic/
: Mass Spectrometric Method™
33 | Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spactrometric Method™
34 Chromium (lIl) 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation®
35 | Chromium (V) Colorimetric Method™

2l

36 Chrysene...
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36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'!
37 | Cyanide Distillation, Colorimetric Method®
38 2,4-D Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'!
39 DoD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"
41 DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"¥
42 | Dibenz(a,hlanthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"!
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method )
a4 1,2-Dichlorcbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'?
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'”
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!
ar 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”
48 1,1-Dichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'™
51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'¥
52 trans-1,2-Dichloroethylene Purge and 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!
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!™ w

56 1,3-Dichloropropene...
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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 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”

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

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

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

63 Di-n-octyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/
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!®

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

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

70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®

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

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

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

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

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

Mass Spectrometric Method™ g(f\’ij

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

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

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

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

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

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

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

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

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

85 Methoxychlor Liquid-Liouid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

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

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

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

g : Mass Spectrometric Method™

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

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

93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®™ i }
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94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
95 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
- PCB 1016 Mass Spectrometric Method™
-PCB 1221
-PCB 1232
-PCB 1242
-PCB 1248
- PCB 1254 -
- PCB 1260
97 Pentachlorophencl Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”
98 | pH Electrometric Method™
99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
100 | Phenol 1) Distillation, Chloroform Extraction Method!™
2) Distillation, Direct Photometric Mathod!!
3) 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 Spectrometric Method™
105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
107 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
108 Toxaphene Liquid-Liquid Extracticn, Gas Chromatographic/
Mass Spectrometric Method™
109 | TPH(Cs-Ca) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!2%

94 N-Nitrosodiphenylamine...

110 TPH (Gog-Cag)-..




- @0 -

. -
A1RUN AIUANY

Py -
TIUATIEN

110 | TPH (Goe-Cie)

111 | TPH (Cors-Css)

112 | 1,2,4-Trichlorobenzene
113 1,1,1-Trichloroethane
114 | 1,1,2-Trichloroethane
115 | Trichloroethylene

116 | 2,4,5-Trichlorophenol
117 2,4,6-Trichlorophenol
118 1,3,5-Trimethylbenzene

119 | Vanadium

120 Vinyl acetate
121 Vinyl chloride
122 | m-Xylene

123 o-Xylene

124 p-Xylene

125 | Xylene (Total)

126 Zinc

Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®?

Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chrematographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chrematographic/

Mass Spectrometric Method™

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

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'¥

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!®

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

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

Mass Spectrometric Method™ 3 ﬂ"‘}j

- @ -
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10
11
12

13

Antimony

Arsenic

Beryllium

Cadmium

Carbon Monoxide

Chlorine

Chromium

Cobalt

Copper

Cresol
Dioxins
Hydrogen Chloride
Hydrogen Fluoride

Hydrogen Sulfide

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

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

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

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

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™

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

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

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

1) Instrumental Analyzer Method™

2) Sampling Bag Non-Dispersive Infrared Method'®

1) Absorption Sampling, lon Chromatographic Method®
2) Isokinetic Sampling, lon Chromatographic Method
1) Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Method™!

2} Isckinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™ -

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

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

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasra Method™

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

Adsorption Sampling, Gas Chromatographic Method™
Isokinetic Sampling®™

1) Absorption Sampling, lon Chromatographic Method™
2) Isokinetic Sampling, lon Chromatographic Methad™

1) Absorption Sampling, lon Chromatographic Method™
2) Isokinetic Sampling, lon Chromatographic Method®

Absorption Sampling, lodometric Method® W

P

15 Lead...




-abo -

wsuafin

PPy <
TNATIN

- @m -

16

1T

18

19
20

21

22

23

24

25

26

Lead

Manganese

Mercury

Nickel

Opacity
Oxides of Nitrogen

Selenium

Sulfur Dioxide

Sulfuric Acid

Tellurium

Tin

Total Suspended Particulate

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

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

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

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

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

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasrma Method®

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

Ringelmann’s Method®

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

3) Instrurnental Analyzer Method™

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

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

1) Absarption Sampling, Barium-Thorin Titrimetric
Methog!

2) Instrumental Analyzer Method™

Isokinetic Sampling, Barium-Thorin Titrimetric
Method®

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

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

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

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

1) Isokinetic Sampling, Gravimetric Method™

2) Paired Train, lsokinetic Sampling, Gravimetric f\-"Lr-:trod'5J
Seeral

Asuaiy
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28

Vanadium

Xylene

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

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

Adsorption Sampling, Gas Chromatographic Method™
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Aldrin

Antimony

Arsenic

Barium

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

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!!%

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

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method518)

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#*¥!

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!™41€!

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™! = |

27 Vanadium...

5 Beryllium...
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Beryllium

Cadmium

Chlordane

Chrormium

Chromium (IIl)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™68!
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method&17!
3) Digestion, Inductively Coupled Plasma Method[™®!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!-19
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!4!"!
3) Digestion, Inductively Coupled Plasma Method™*!
4) Digestion, Inductive[y- Coupled Plasma/
Mass Spectrometric Method™*"
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methog1#24
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™®!
3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™) :
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!+441
2) Waste Extraction, Digestion, inductively Coupled
Plasma/Mass Spectrometric Method" 47!
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
Methoc; Calculation Method!"4819!
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste Extraction,
Colorimetric Method; Calculation Method!*4471%
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Methed; Calculation
Methodl?.ﬂ,lﬁ,l?]
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Alkaline Digestion,

1 z 0 i 7.8, 17,19]
Colorimetric Method; Calculation Method' w

12

13

14

15

16

Chromium (V)

Cobalt

Copper

26D

alo]a}

DDE

DOT

1) Waste Extraction, Colorimetric Method®419)

2) Alkaline Digestion, Colorimetric Method®'”

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

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
Plasma Method!4'¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™417

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(19.26

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method?

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(t24

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methodi9:26

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"'#4

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#:261

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method/°2!

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

1) Waste Extraction, Separatofy Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*#2

g

10 Chromium (W1)...

2) Soxhlet...
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17

18

19

20

21

Dieldrin

Endrin

Heptachlor

Lead

Lindane

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®?

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

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chrornatographic/Mass Spectrometric
Methocl®29

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%%

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

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method928

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methog0%

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

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!##9

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method19%

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1#]

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

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

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/

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

el

22 Mercury...

23

24

26

27

Mercury

Methoxychlor

Mirex

Molybdenum

Nickel

Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!42

2) Waste Extraction, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method !5

3) Digestion, Cold-Vapor Atomic Absarption
Spectrometric Method®™

4) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Mathod®”

5) Thermal Decomposition Amalgamation and
Atomic Absorption Spectrometric Method?!

1) Waste Extraction, Seperatory Funnel Liquid-Licuid Extraction,
Gas Chromatographic/Mass Spectrometric Method™#2!
2) Soxhlet Extraction, Gas Chromatographic /

Mass Spectrometric Method!®?!

3) Automnated Soxhlet Extraction, Gas Chromatographic
/Mass Spectrometric Method*?¥

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

Meass Spectrometric Method®?

3) Automated Soxhlet Extraction, Gas Chromatographic
/Mass Spectrometric Method™!#1

1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method®41€]

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

3) Digestion, Inductively Coupled Plasma Method?1€)
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method+69)

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

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

Mass Spectrometric Method™"!

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!2524

2) Soxhlet Extraction, Gas Chromatographic
Methog1028

3) Automated Soxhlet Extraction, Gas Chromatographic

Method"29)
S

- 2-Chlorobiphenyl...
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28

29

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2 5-Trichlorobiphenyl

- 2,4" 5-Trichlorobiphenyl

- 2,2',3,5-Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobiphenyl
- 2,3',4,4"-Tetrachlorobiphenyl
- 2.2'3,4,5-Pentachlorobiphenyl
- 2,2\4,5,5-Pentachlorobiphenyl
- 2,3,3'4' 6-Pentachlorobiphenyl
- 2,2'3,44' 5*Hexachlorobiphenyl
- 2,2,34,5,5-Hexachlorobiphenyl
- 2,273,556
Hexachlorobiphenyl
-22,4455-
Hexachlorobiphenyl
-2,2,3,3,44'5
Heptachlorobiphenyl
-2,2'34455-
Heptachlorobiphenyl

- 2,2',3,4,4,5',6-
Heptachlorabiphenyl
-2,2,3,4,55'6-
Heptachlorobiphenyl
-223344'556-
Nonéchlorcbiphenyl
Pentachlorophenol

pH
Selenium

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methodll.uﬁ]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spactrometric Method! %%

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

Electrometric Method2%

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

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

3) Digestion, Inductively Coupled Plasma Metho
4) Digestion, Inductively Coupled Plasma/

g 6]

Mass Spectrometric Method”!") Wl

31

32

33

35

Silver

Thallium

Toxaphene

Vanadium

Zinc

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

2) Waste Extraction, Digestion, [nductively 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
Plasma Method"616!

2) Waste Extracticn, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!%617)

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/

Mass Spectrometric Method!%2)

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog!*'#!

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™517

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

Mass Spectrometric Method!"*"

1) Waste Extraction, Digestion, Inductively Coupled

.| Plasma Method!416)

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!41"

3) Digestion, Inductively Coupled Plasma Methog!™%!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™7! s {YT‘D[ J

31 Silver...
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Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method 02!

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

1)Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®>2%!

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1%28

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%

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

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

Mass Spectrometric Method™”

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

Mass Spectrometric Method™!"

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™02)

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

1) Digestion, Inductively Coupled Plasma Method™*
2) Digesﬁon, Inductively Coupled Plasma/

Mass Spectrometric Method™"

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%2

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

Purge end Trap, Gas Chromatographic/

Mass Spectrometric Method"**! w

11 Benzolb)luoranthene

1

12

13

16

17

18

19

20

21

Benzo(b)fluoranthene

Benzolk)fluoranthene

Benzoic acid

Benzo(a)pyrene

Benzofg,h;ijperylene

Beryllium

Bis(2-chloroethylether

Bis(2-ethylhexyl)phthalate

Bromodichloromethane
Bromoform
Butanol

Butyl Benzyl Phthalate

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method/%2!

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®*®

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 0¥

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

1) Soxhlet Extraction, Gas Chromatosraphic/

Mass Spectrometric Method 102!

2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™4

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™024

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

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

Mass Spectrometiic Method!™ "

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%?!

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method“0%)

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method***!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!' %%

Equilibrium Headspace, Gas Chrematographic/
Mass Spectrometric Method!>

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%29

2) Autormnated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methog! 2! 3 n’NS

23 Cadmium...
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24

25

26

27

28

29

31

32

33

34

35

Cadmium

Carbazole

Carbon Disulfide
Carbon tetrachloride

Chlordane

p-Chloroaniline

Chlorobenzene

Chlorodibromomethane

Chloroform

2-Chlorophenol

Chromium

Chromium (Ill)

Chromium (V1)

1) Digestion, Inductively Coupled Plasma Method™*
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%2®

2) Automated Soxhlet Extraction, Gas Chromatographc/
Mass Spectrometric Method!!29

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!52%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!52!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"02

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method12¢

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method92!

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"*#*!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!52%]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method>#!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %%

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

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
Methodu,!,lﬁ,m]

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method!847:1%
Alkaline Digestion, Colorimetric Method®!*! 3 ﬂ‘;

36 Chrysene...

36

i
38

39

a1

42

a3

4

45

a6

47

Chrysene

Cyanide
2,4-D

DDD

DDE

DoT

Dibenz(a,h)anthracene

Di-n-Butyl Phthalate

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3-Dichlorobenzidine

1,1-Dichloroethane

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1%2

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

Extraction, Distillation, Colorimetric Method?"262
1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %%

2) Automated Soxblet Extraction, Gas Chromatogmphic/
Mass Spectrometric Method™!2¢

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%!

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1%%1

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 4

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%!

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!!%%!

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®*#*!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?*!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%9

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*#%*) w

49 1,2-Dichloroethane...
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51

52

53

54

55

56

57

58

59

&0

61

62

1,2-Dichloroethane
1,1-Dichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene

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

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

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!>25

Purge and Trap, Gas Chrematographic/

Mass Spectrometric Method">#*!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method9%

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"$%%]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>*)

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method5%%]

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*126]

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %!

2) Autornated Soxhtet Extraction, Gas Chromatographic/
Mass Spectrometric Method*?%)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Mathod! %!

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %% :
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Mathod*24)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methodl!%24

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*?4)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %!

Mass Spectrometric Method™#4]

2) Automated Soxhlet Extraction, Gas Chromatograph'S
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63

64

65

66

67

68

69

70

71

72

73

Di-n-Octyl Phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%2!

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method" 02

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %%

2) Automated Soxhlet Extraction, Gas Chrematographic/
Mass Spectrometric Method!#4

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method#

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"?4

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%!

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method*#!

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

1) Soxhlet Extracticn, Gas Chromatographic/

Mass Spectrometric Method! %%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!?4

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %!

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

Purge and Trap, Gas Chromategraphic/

Mass Spectrometric Method!*?

1) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'#2

2) Equilibrium Headspace, Gas Chromatographic/|
Mass Spectrometric Method? ‘3/‘('_,&

63 Di-n-Octyl Phthalate...

73 n-Hexane...
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74

75

76

7

78

9

80

81

82

83

CO-HCH

B-HcH

YHCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganese

Mercury

1) Soxhlet Extraction, Gas Chromatographic/

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

1) Soxhiet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 02!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad!!!28

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%2

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

1} Soxhlet Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method"®29

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method/ 049

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%%)

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

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

Mass Spectrometric Method™!"

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

Mass Spectrometric Method ™

1) Digestion, Cold-Vapor Atomic Absorption
Spectremetric Method™®®!

2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry‘z']

3) Digestion, Cold-Vapor Atomic Fluorescence
Spectremetric Method™ ]

")

84

85

86

87

88

89

90

91

92

23

94

95

Methanol
Methoxychlor
Methyl Bromide
Methylene Chloride
2-methylphenol

2-Methylnaphthalene

Methyl tert-Butyl Ether

Naphthalene

Nickel

Nitrobenzene

N-Nitroscdiphenylamine

N-Nitrosodi-n-propylamine

1) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"*2*

2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Metnod"*#”

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %%

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

Purge and Trap, Gas Chmmatograpth

Mass Spectrometric Method™#%"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'**2!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%??

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

1) Soxhlet Extraction, Gas Chromategraphic/

Mass Spectrometric Method!%?

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*#!

1) Soxhlet Extraction, Gas Chrematographic/

Mass Spectrometric Method™02

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

1) Digestion, Inductively Coupled Plasma Method™'9
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™7

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®?

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*)

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

1) Soxhlet Extraction, Gas Chromatographic/

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

84 Methanol...

96 Polychlorinated biphenyls (PCEBs)
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96

97

98

Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroctor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,2',3,5 Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobiphenyl
- 2,3',4,4-Tetrachlorobiphenyl
- 2,2'3,4,5Pentachlorobiphenyl
- 2,2,4,5,5-Pentachlorobiphenyt
- 2,3,3'8' 6-Pentachlorobiphenyl
- 22,344 5Hexachlorobiphenyl
- 2,2',3,4,5,5-Hexachlorobiphenyl
-2,2355,6-
Hexachlorobiphenyl
-2,2.4455-
Hexachlorobiphenyl
-22'33,045.
Heptachlorobiphenyl
-2234,4'55-
Heptachlorobiphenyl
-22'344'56-
Heptachlorobiphenyl
-22,34556
Heptachlorobiphenyl
-223344'556-
Nonachlorobiphenyl
Pentachlorophenol

Phenanthrene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method[02)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!26)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!10%]

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™0%!

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

99 Phenol...

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

Phenol

Pyrene

Selenium

Silver

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

Toxaphene

TPH (Cs-Ca)

TPH (Cog- Crs)

TPH (Cors — Cas)

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

Trichloroethylene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%1

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %2

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

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!5%!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'#2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!">2%

1) Soxhlet Extraction, Gas Chromatographic/

Meass Spectrometric Method!%?

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*52!

1) Automate Extraction, Gas Chromatcgraphic Method! 2
2) Solvent Extraction, Gas Chromatographic Method"%2
3) Ultrasonic Extraction, Gas Chromatographic Method?!
1) Automate Extraction, Gas Chromatographic Method!1?!
2) Solvent Extraction, Gas Chromatographic Method!222
3) Ultrasonic Extraction, Gas Chromatographic Method?!
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!>#

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™*?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method">2%! % \
[

115 2,8 5-Trichlerophenol...
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115 2,4,5-Trichlorophenol

116 2,4,6-Trichlorophenol

117 1,3,5-Trimethylbenzene

118 | Vanadium

119 Vinyl Acetate
120 | Vinyl Chloride
121 m-Xylene

122 | o-Xylene

123 | p-Xylene

124 | Xylene (Total

1) Soxhlet Extraction, Gas Chrormatographic/

Mass Spectrometric Method"*2

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

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™*#4

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!"**”

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

Mass Spectrometric Method™!”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method">#*

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"*#”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*#"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'*#"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™#

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"52

125 | Zinc 1) Digestion, Inductively Coupted Plasma Method™®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™!" g
.G
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16. United States Environmental Frotection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Atomic Emission Spectrometry.
SW-846 Method 60108, 1996.

17. United States Environmental Frotection Agency. Test Methods for Evaluating Solid
Waste Physical/Chernical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 6020A, 2007.

18. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption, Borohydride
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" Technique). SW-846 Method 74718, 2007. '
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7473, 2007.
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1 Bicchemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrede Method®!
2) 5-Day BOD Test, Azide Modification Method®
Z Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method™
2) Closed Reflux, Colorimetric Method™”
2) Closed Reflux, Titrimetric Methad™
3 Color ADMI Weighted - Ordlinate Spectrophotometric Method®
4 Cyanide Distillation, Colorimetric Method™
5 Fermaldehyde Distillation, Colorimetric Method'”
6 Free Chlorine DPD-Ferrous Titrimetric Method?
7 Oi. and Grease Liquid-Liguid Partition-Gravimetric Method”
3 pH Electrometric Method?
9 |Prenols 1) Cistillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™
10 | Sulfice ZrS Precipitaticn, lodometric Method”
11 | Temperature Laboratory and Field Method®
12 | Total Dissolved Solids Dried at-180 °C
13 | Total Kjeldahl Nitrogen Serri-Micro Kieldzhl Method®
14 | Total Suspended Solids Dried at 103-105 °c
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1 | Carbon Monoxide 1) sampling Bag, Non-Dispersive Infrared Method™

2) Instrumental Analyzer Method™
Hydrogen Sulfide Absoption Sampling, lodometric Method™

3 | Opacity Ringelmann's Method™"

4 Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method™
2) Instrumental Analyzer Method™”

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

Method™
2) Instrumental Analyzer Method"”!
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6 Sulfuric Acid lsokinetic Sampling, Barium - Thorin Titimetric Method!!
7 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Methed™
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1 Cyanide Distillation, Colorimetric Method®!
2 pH Electrometric Method?
3 Pherols . Distillation, Direct Photometric Method®?
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2 APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC : APHA, 2017
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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 Carben
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 Staticnary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Methoa TE, 2019.

10.United States Envi-onmental 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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1 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method
2} 5-Day BOD Test, Azide Modification Method
2 Chemical Oxygen Demand 11 Open Reflux, Titrimetric Method
2) Closed Reflux, Colorimetric Meshed
3) Closed Reflux, Titrimetric Method
3 | Color ADMI Weighted-Ordinate Spectrophotometric Method
a Cyanide Distillation, Colorimetric Method
5 Free Chlorine DPD Ferrous Titrimetric Method
6 Oil and Grease Liquid-Liguid, Partition-Gravimetric Method
7 pH Electrometric Method
8 Pherols 1) Distillation, Chloroform Extraction Method
2) Distillation, Direct Photometric Method
9 Sulfide ZnS Precipitation, lodometric Method
10 Temperature Field Method
11 | Total Dissolved Solids Dried at 180 °C
12 Total Kjeldahl Nitrogen Semi-Macro Kjeldahl Method
13 | Total Suspendec Solids Dried at 103-105 °C |
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1 Cyanide Cistillation, Colorimetric Method T
2 pH Electrometric Method
3 Phenols Distillatior, Direct Photometric Method
1ana381984

APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 24™ ed. Washington, DC : APHA, 2023 C)ﬁ/
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