N1ANUIN N

= P2 A a ¢
LONEITEDULNYULAIDINDN LY LUN1SALATIZH



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

s1un1stAfasiianladlunissiasisii / nasau

Bangkok 10250 Thailand

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

Right Solutions

- Right Partner

Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal Fre&;l::tl':l;r]ate
Ambient Total Suspended Particulate High Volume RYG_FS0291 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0396 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0174 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0393 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_ENO0001 23-Mar-22 23-Mar-23 12
Ambient Particulate Matter (PM-10) High Volume RYG_FS0398 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0400 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0187 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0185 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_EN0001 23-Mar-22 23-Mar-23 12
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0535 4-Jan-22 4-Jul-22 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0533 4-Jan-22 4-Jul-22 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0453 4-Jan-22 4-Jul-22 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0264 4-Jan-22 4-Jul-22 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0534 4-Jan-22 4-Jul-22 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0532 4-Jan-22 4-Jul-22 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0452 4-Jan-22 4-Jul-22 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0263 4-Jan-22 4-Jul-22 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0089 13-Jul-21 11-Jan-23 18

Noise Leq 24 hrs Sound Calibrator RYG_FS0215 9-Aug-21 9-Aug-22 12

Noise Leq 24 hrs Sound Level Meter RYG_FS0434 21-Jan-22 21-Jan-23 12

Noise Leq 24 hrs Sound Level Meter RYG_FS0018 4-Oct-21 4-Oct-22 12

Noise Leg 5 min Sound Calibrator RYG_FS0215 9-Aug-21 9-Aug-22 12

Noise Leg 5 min Sound Level Meter RYG_FS0434 21-Jan-22 21-Jan-23 12

Noise Leg 5 min Sound Level Meter RYG_FS0018 4-Oct-21 4-Oct-22 12

Noise Noise Annoyance Sound Calibrator RYG_FS0215 9-Aug-21 9-Aug-22 12

Noise Noise Annoyance Sound Level Meter RYG_FS0434 21-Jan-22 21-Jan-23 12

Noise Noise Annoyance Sound Level Meter RYG_FS0018 4-Oct-21 4-Oct-22 12

Noise Noise Annoyance Sound Calibrator RYG_FS0215 9-Aug-21 9-Aug-22 12

Noise Noise Annoyance Sound Level Meter RYG_FS0431 21-Jan-22 21-Jan-23 12

Noise Noise Annoyance Sound Level Meter RYG_FS0020 10-Jan-22 10-Jan-23 12
Rayong Lab [Cyanide SPECTROPHOTOMETER RYG_ENO0037 1-Apr-21 1-Oct-22 18
Rayong Lab [Phenol SPECTROPHOTOMETER RYG_ENO0037 1-Apr-21 1-Oct-22 18
Rayong Lab |pH at 25 °C pH meter RYG_EN0183 17-Mar-22 17-Mar-23 12
Rayong Lab |Nitrate SPECTROPHOTOMETER RYG_EN0037 1-Apr-21 1-Oct-22 18
Rayong Lab |Ammonia Nitrogen SPECTROPHOTOMETER RYG_ENQ037 1-Apr-21 1-Oct-22 18
Rayong Lab [BOD (5 days at 20°C) DO meter with Sensor RYG_EN0140 2-Feb-21 3-Aug-22 18
Rayong Lab |BOD (5 days at 20°C) Incubator RYG_EN0154 22-Apr-22 21-Oct-23 12
Rayong Lab |Temperature Digital Thermometer RYG_FS0467 7-Jul-21 7-Jul-22 18
Rayong Lab [Dissolved Oxygen Chamber (Cold Room) RYG_EN0184 22-Feb-22 22-Feb-23 12
Water Lab  [Hexavalent Chromium Spectrophotometer BKK_EN0018 15-Oct-21 15-Oct-22 12
Water Lab  |Silver ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Woater Lab  |Silver Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  |Silver Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab  |Aluminium ICP-MS BKK_ELQ043 30-Sep-21 29-Mar-23 18
Water Lab  [Aluminium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab [ Aluminium Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab  |Barium ICP-MS BKK_ELO043 30-Sep-21 29-Mar-23 18
Water Lab  |Barium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  |Barium Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab  |Lead ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab  |Lead Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  |Lead Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab  |lron ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab  |lron Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  |lron Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab  |Copper ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab  |Copper Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  |Copper Chamber (Cold Room) BKK_ENQ167 18-May-21 16-Nov-22 18
Water Lab  |Nickel ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab  |Nickel Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab | Nickel Chamber (Cold Room) BKK_ENO0167 18-May-21 16-Nov-22 18
Water Lab  |Arsenic ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab  |Arsenic Hot Block BKK_ELO054 7-Apr-22 7-Oct-23 18
Water Lab  |Arsenic Chamber (Cold Room) BKK_ENO0167 18-May-21 16-Nov-22 18
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Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal Fre‘t:;‘:natl::r)ate
Water Lab  |Cadmium ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab  [Cadmium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab  |Cadmium Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab  |Zinc ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab  |Zinc Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  |Zinc Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab | Trivalent Chromium ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab  |Trivalent Chromium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab | Trivalent Chromium Chamber (Cold Room) BKK_ENO0167 18-May-21 16-Nov-22 18
Water Lab  |Mercury CVAFS BKK_EL0011 7-Jun-22 6-Jun-23 12
Water Lab | Total Coliform Autoclave BKK_ML0043 1-Dec-21 1-Jun-23 18
Water Lab  |Total Coliform Incubator BKK_ML0010 5-Jan-21 6-Jul-22 18
Water Lab | Total Coliform Hot Air Oven BKK_ML0013 7-Jun-21 6-Dec-22 18
Water Lab  |Fecal Coliform Autoclave BKK_ML0043 1-Dec-21 1-Jun-23 18
Water Lab  |Fecal Coliform Incubator’ BKK_ML0010 5-Jan-21 6-Jul-22 18
Water Lab  |Fecal Coliform Hot Air Oven BKK_ML0013 7-Jun-21 6-Dec-22 18
Water Lab  |Fecal Coliform Water Bath BKK_MLO052 21-Feb-22 21-Feb-23 12
Water Lab  |Escherichia coli Autoclave BKK_ML0043 1-Dec-21 1-Jun-23 18
Water Lab  |Escherichia coli Incubator BKK_MLO010 5-Jan-21 6-Jul-22 18
Water Lab  |Escherichia coli Hot Air Oven BKK_MLO013 7-Jun-21 6-Dec-22 18
Water Lab  |Escherichia coli Water Bath BKK_ML0052 21-Feb-22 21-Feb-23 12
Rayong Lab |Sulfate SPECTROPHOTOMETER RYG_EN0037 1-Apr-21 1-Oct-22 18
Rayong Lab |Fluoride pH ISE Meter RYG_EN0152 23-Dec-21 23-Dec-22 12
Rayong Lab |Chloride Burette 243007 21-Sep-18 21-Sep-23 60
Rayong Lab |Color Chamber (Cold Room) RYG_EN0184 22-Feb-22 22-Feb-23 12
Water Lab  |Total Dissolved Solids 180°C Electronic Top-Loading Balance BKK_EN0002 25-Feb-22 25-Feb-23 12
Rayong Lab |Total Dissolved Solids 180°C Chember Oven RYG_EN0010 5-May-21 3-Nov-22 18
Rayong Lab |Total Hardness Chamber (Cold Room) RYG_ENO0184 22-Feb-22 22-Feb-23 12
Water Lab [Permanent Hardness Burette BKK_ENO0171 30-Mar-21 28-Sep-22 18
Rayong Lab |Turbidity Chamber (Cold Room) RYG_END184 22-Feb-22 22-Feb-23 12
Water Lab | Total Alkalinity Burette BKK_ENO0171 30-Mar-21 28-Sep-22 18
Water Lab  |Manganese ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab  |Manganese Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  |Manganese Chamber (Cold Room) BKK_ENO0167 18-May-21 16-Nov-22 18
Water Lab | Selenium ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab | Selenium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab | Selenium Chamber (Cold Room) BKK_ENO0167 18-May-21 16-Nov-22 18
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High Volume Air Sampler Calibration Worksheet

Rojana Industrial Park Prachinburi Co,

ProjectSite : Lud. (Prachinburi 1) Barometric Pressure (mm Hg) : 755
Jibrate Location : Tolanaauf (A1) T 8 az
Calibrate Date: 1Jun-22 High Volume D : RYG FS0291
CallbrationSheet No. €.010622-RYG F$0291 High Volume Model TES170D
Calbrator ID: RYG FS0206 High Volume S/N : 5333
Calibrator Model TE.50284 Calibrator Slope : 14867
Calibrator 5/N : 1543 Calibrator Intercept : -0.0445
Test No. Reltabi0 Qua b Gt Linear Regression
(inch) (m*/min) (cFM)
i 43 ki M |stope 23732
2 36 140ie 46 fintercept: 42031
3 42 14026 50 |correlation coctiicient 09972
4 50 1.5263 54
s 56 16127 56
{CFM)
65.4
| |
¥ = 323730+ 4.2031
00 +
00 05 10 L5 20
Qstd fm3/min]

T

( Mr Jaradrawce Sriruksa )
Fleld Scientist(1)

Calibrated by

AT "o
Approved by :
(Mr. Noppang Juntarupan)
Enviro Field Coordinator Sclentist (3)

WTE 14/03/16

High Volume Air Sampler Calibration Worksheet

Rojana Industrial Park Prachinburi Co,
ProjectSite : Lud (Prachinburi 2 Barometric Pressure (mm Hg) : 755
Calibrate Location | A2 g T a: 32
Calibrate Date: 1-Jun-22 High Volume 1D : RYG FS0396
CalibrationSheet No.: C-010622-RVG_FS0396 High Valume Model : TE:5170D
Calibrator 1D: RYG F50206 High Volume /N : 5688
Calibrator Model: TE5028A Calibrator Slope 14867
Calibrator S/N : 1543 Calibrator Intercept: -0.0445
Test No. DellaH;d Qns Ixthati Lincar Regression
(inch] {m*/min) (CFM)
1 i 13923 | stope: 334939
2 ol Laee4 36 |mtercept 39060
2 Al L3ces 50| correlation Coefficient 09992
4 48 14963 54
5 52 15556 56
1 cFm)
654 i
|
y=33.499x+ 1509
00 J
00 s 10 15 20
Qitd (m3/min)

Calibrated by

( MrJaradrawee Sriruksa )
Ficld Scientist(1)

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

Approved by

FORMNO- F 06:073 REVISION NO. - 1SSUE DATE 14/03/16

ALS
High Volume Air Sampler Calibration Worksheet
Rofana Industrial Park Prachinburi Co,,
ProjectSite : Ltd. (Prachinburi 1 Barametric Pressure (mm Hg) : 755
Calibrate Location : TmAnasAuyIn (A2) T (*Q): 32
Calibrate Date: 1-Jun-22 High Volume D : RYG F50174
@ No. €-010622-RYG_FS0174 High del: TES5170D
Calibrator ID; RYG_F50206 High VolumeS/N : 4800
Calibrator Model : TE-50284 Calibrator Slope : 14867
Calibrator S/N : 1543 Calibrator Intercept : -0.0445
Test Neo. Relty 0. Qs Ly/Chuasy Linear Regression
(inch) (m’/min) (CFm)

1 36 13018 44 Stope: 359279

3 40 13698 46 Intercept -29023

8 e AR 50 |correlation Cocff 09992

4 54 15844 54

5 58 16404 56

1(cFm)
654
y = 35.928x - 2.8023
|
{
0.0 ! |
00 05 10 15 20
Qstd (m3/min)

-

[ MrJaradrawee Sriruksa )
Field Scientist(1)

Calibrated by

Approved by : -

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

FORM NO-F 06073 REVISION ND. - ISSUE DATE: 14/03/16

ALS
High Volume Air Sampler Calibration Worksheet
Rojana Industrial Park Prachinburi Co,
Project Site : Ltd. (Prachinburi 2) Barometric Pressure (mm Hg) : 755
Calibrate Location : A4 UMUIAIADY To Q 32
Calibrate Date: 1-Jun-22 High Volume ID : RYG_F50393
CalibrationSheet No.: C:010622-RYG_FS0393 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume S/N : 5682
Calibrator Model : TE-502BA Calibrator Slope : 14867
Calibrator §/N: 1543 Calibratar Intercept : -0.0445
Test No. Daitati0 Qua 12 Charl Linear Regression
ch (m*/min) (CFM)

1 22 10274 44 Slope: 23.2200

: %E L11ag il Intercept: 201163

2 36 1408 5a Correlation Cocfficient 09976

4 4.4 14345 54

s 52 15556 56

1(cFm)
654 ‘
_} ¥ =23,220x + 20,116|
00 ‘
00 0s 10 15 20
Qstd (m3/min)
T S R?
Calibrated by Approved by

( MrJaradrawee Sriruksa )
Field Scientist(1)

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

FORM NO. F 06-073 REVISION NO. - 1SSUE DATE: 14/03/16
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www pentacal.com
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CALIBRATION

PENTA CALIBRATION CO., LTD.
6/124 The Connect 33 Viliage Kanchanaph

Ookma Prawel Bangkok 10280 ook Foad
Tol: +66 (0] 2069-9773

www.pantacal.com

Certificate of Calibration

Represent lo Certificate of Calibration PTC07/22102

Certificate No PTCI07/22102 Page Vol 2
Equipment Digital Balance Condition Normal NSGTisk- s 17023
CALIBRATION 8324
Manufacturer. Sartorius Serial No 25409684
Model LA130S-F 1D No RYG_ENODD1
Type of Balance: Singie interval
Customer: ALS Laboratory Group (Thailand) Co. Lid T W
) Ypreplh
616/10 Moo 5 T.Maenamkoo, A Pluskdagng, | REVIEW BY .. losim
Rayong 21140, Thailand a7 <
o : APPROVED BY .- -
Environment Condition:  Temparature 239°C + 03°C NEXT CAL. DATE 25"‘0?",9'?
Humidity 581%RH & dd BRH 2
Air density 117 kgim'

Calibration Place: ALS Laboratory Group (Thailand) Co..Ltd
616/10 Moo § T Maenamkeo, A Pluakdaeng,

Rayong 21140, Thailand

The Method used:

Traceability This cetificate 1 traceable 1o the SI Units through Thal
NSC-ONSC Accreditation No. Calbration 0189

Date Received: March 23, 2022

Calibration Date March 23 2022

Issued Date: March 26 2022

Calibration By. Mr Rungroje Metakul

T Approved By
( Mr Knangsak Kalasn )
Reviewed by

B0 e wis & o

T o4 MG 10 1 IR T

R T Eupr——

The s s pmant un 1y sisled s the enpanded unco:

In house methed, PTC-WI-07, base on Euramel cg. 18

librabon Service Go .hd,

( Mr Keatusak Kerdio )
Laboratory Manager

W provesss

oty of

1 her sbamckarcl unertmety UG Dy

Represent to Certificale of Callbration PTC/07/22102
Certificate No.  PTC/07/22102

Page 20l 2

Measurement Results:
Without Adjustment
Function Calibration Non Adpustmant
Eccentric Error: Waight to be 1/3 172 or of Maximum capacity

. Eccentricity tes 50 (a)

3 [_ Position (g]
‘ 3 1 EE [ 4 I 5
25 00000 | 00000 | 00001 J 0.0000 | 0000
L Maximum deviation 0.0001 _]

Repeatability Test - Wesght to be 172 < L, < Maximum capacity

Determination of the standard deviation of vienghing balance.. Readability p.ooo1 (g

[ Nominaitest vaiue () | Standard Duvaton |
| 100 | 0.00009 ]
Error of indication : from neminal value . Readiabilly 00001  (g)
Nominal Value | Conventional Mass Indication Correction of Balance Uncartainty k
(g) (g) (o) (g} (g} _]
0 0.00000 0.0000 00000 000026 287
6.0t ©.01000 00100 00000 000026 265
005 005000 0.0500 00000 000026 265
01 010000 01000 0.0000 0.00026 265
05 050000 04999 00001 000026 285
1 100000 09999 00001 000026 265
2z 200000 19939 0.0001 000026 265
5 500001 50000 00000 000026 265
10 000000 10.0001 00001 000026 265
20 2000003 20,0001 -0.0001 000026 252
100 100.00004 100 0001 00001 000027 218
Note: Weight of adjust (gl

The End of Certificate

e coverspe bactor (k2 " 1 i determined in uccordance wih the Cude o
L Une ortain "
T b alon CROMCale shal nol ba Fogrstuced scap i fub ooy, WRho widtnn B rat
" ; [ .
ALS ALS
High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Rojana Industrial Park Prachinburi Rojana Industrial Park Prachinburi
Project Site Co, Ltd. (Prachinburi 1) Pressure (mm Hg) : 758 FProject Site : Lo, ltd. 2) ressure (mm Hg) 755
Calibirate Location ¢ (A1) (“Q): 3z Callbrate Location : AZ vy Temperature (“C): 32
Calibirate Date : 1jun-22 High Volume 1D : RY(_FS0398 Calibrate Date : 1-jun-22 High Volume 1D+
CalibrationSheet No. C-010622-RYG_FS0398 High Volume Model : TE-5009% CalibrationSheet No: C-010622-RYG FS0400 High Volume Model 1 TE-5009%
Calibrator ID: RYGFS0206 High Volume S/N : 5664 Calibrator IDs RYG,FS0Z06 High Vohume §/N 5601
Calibrator Model : TE-50284 Calibrator Slope : 14BAT Calibrator Model © TE-5028A Calibrator Slope 1 14867
Calibrator §/N: 1543 Calibrator Intercept : 00445 Callbrator S/N 1543 Calibrator Intercept : 00445
Test No. Pritaliz0 Qua ItChart Linear Regression Test No. DeltaH;0 Qs ELChatt Linear Regression
(inch) (m*fmin) (CFM) (inch) (m’{min) {cFM)
1 20 0.9817 3 | sope: 318297 1 22 10274 M sipes 207984
z 24 10711 36 Intercept: 23368 2 6 11130 36 Intercept: 48763
a 3 11923 49 | correlation Cocfficient 0.9976 3 a1 12099 40 [ correlation Coefficient 09976
4 36 13018 A 4 40 13698 44
5 a0 13698 46 5 46 14658 46
1icFm) 1(erm)
654 654 i
= 31.828x 4 2 3368 = 28.298x + 4.8763 ‘
|
00 00 4
00 as 10 15 00 05 10 18 20
Qstd (m3/min) ‘Qstd {m3fmin)
- — —
- D 23 1 s s o
— —
Calibrated by, Approved by - Callbrated b Approved by :

( Mrjaradrawee Sriruksa |
Field Scientist(1)

(Mr. Noppong Juntarupan)
Envira Field Cosrdinator Scieatist (3)

FORMNO. F 06-074 REVISION NO_ - ISSUE DATE. 14/03/16

(Mr. Neppong Juntarupan)

(MrJaradrawee Srirksa )
Enviro Field Coordinator Scientist (3)

Fleld Scientist(1)

FORMMNO. F 06074 REVISIONNO.- ISSUE DATE: 14/03/16




ALS
High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Rofana Industrial Park Prachinburi Rojana Industrial Park Prachinburi
Project Site : o, Ltd (Prachinburi 1) Barometric Pressure (mm Hg) © 755 Project Site : Co, Ltd. (Prachinburi 2 Barometric Pressure (mm Hg) 755
Calibrate Location : ¥s niytal (A2) Te ("0): 32 Calibrate Location ¢ A AuVUBIEBIREY (*0): 3z
Calibrate Date : 1un 22 High Volume 1D+ Calibrate Date : 1jun 72 High Volume 1D+ RYGFS0165
CalibrationShoet Noa 0622-RYG F50187 High Volume Madel : c Nos 010622 RYG FS0185 High Volume Model TE-S009%
Caibrator ID: RYGFS0206 High Volume /N : 4795 Calibrator 1D: RYG Fs0206 High Vohume S/ ¢ 4793
Calibrator Model: TES0264 Calibrator Slope : 14867 Calibrator Model : TE5028A Calibrator Slope : 14867
Calibrator S/N: 1543 Calibrator Intercept : -0.0445 Calibrator §/N: 154% Calibrator Intercept : 00445
Test No. Baka Hy0 Quia Tichut Linear Regression Test No. Delta 0 Qu s Chart Linear Regression
(inch) (m/min} (CFM) (inch) (m*min) (CFM)
1 22 10274 M| Siope: T 1 22 10274 31 [ sope: ot
E 24 10711 36 Intercept: -17.7366 2 16 11130 36 Intercept 20564
2 z8 11534 40 | correlation Coeffictent : 09996 3 32 12299 40| Correlation Coefficient 09991
+ 32 12299 4“4 4 40 13698 A4
5 34 12664 46 5 44 14345 46
1{cFm) 1{CFM)
54 ‘ 654
!
{ ¥=50221x-17.737 ¥= 29915+ 3.0564
| |
00 + 4 oo ]
0o os 10 15 0.0 s 10 15 20
Qstd {m3/min} Qstd {m3/min)
a2, s Lo o2,
- D P s P
Calibrated by Approved by c Approved by
[ MrJarsdravee Sriruksa ) (Mr. Noppong Juntarupan) ( MrJaradrawee Sriruksa ) (Mr Noppang Juntarupan]
Fleld Scientist(1) Envira Field Coordinator Scientist (3) Field Sclentist(1) Envira Field Coordinator Scientist (1]
FORM NO. F 06074 REVISION NO. - 1SSUE DATE 14/03/16 FORM NO: F 06074 REVISION NO. - 1SSUE DATE 14/03/16.
ALS, MULTIPOINT CALIBRATION REPORT AL MULTIPOINT CALIBRATION REPORT
[ Date 4-Jan-22 Name NOx Analyzer Ci Dats 4-Jan-22 Name NOx Analyzer
Manufacturer Teledyne API Model T200 Manufacty Teledyne API Model T200
Serlal No. 7238 Equij D RYG_F80535 Serlal No. 7238 [*} RYG_FS0533
Calibrator Teledyne AP| Medel 700 Calibrator Teledyne API Model 700
Serlal No. 047 Serlal No. 047
Std. Gas C (PPM) 51.33 Cylinder No. LL38833 Std. Gas Ci (PPM) 51.33 Cylinder No. LL38833
Cylinder Presaura (psl) 1200 Certified By Alrgas Inc. Cylinder Pressura (pal) 1200 Cartified By Alrgas Ine.
Certified Date 18-Mar-14 Explred Date 18-Mar-22 Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS Paint CALIBRATICN RESULTS
ni
Ideal Actual NO Ermmor NO %Emor NO Actual NOx Error NOx | %Ermor NOx Ideal Actual NO Emor NO %Eror NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 010 ZERO 0.00 0.10 0.10 0.10 0.10 010 0.10
1 100 00 59 60 -0.40 -0.40 101.00 1.00 1.00 1 100.00 99.50 -0.50 050 101.10 1.10 1.10
2 200.00 188.30 -1.70 -0.85 201.10 1.10 055 2 20000 198.70 -1.30 065 20120 1.20 060
3 300.00 298.80 -1.20 -0.40 301.50 1.50 0.50 3 300.00 298.80 -1.20 -0.40 301.10 1.10 037
4 400.00 388.20 -1.80 .45 402.30 230 058 4 40000 | 39800 -2.00 050 402 00 200 0.50
AVERAGE (%) -0.40 0.55 AVERAGE (%) -0.38 0.53
) / e -
i} / -
200 200
. - /
L] o
] 100 200 300 400 o 100 200 300 400
o ldeal ——Actual NO  —&— Actual NOx —aideal —+—Achial NO  —8— Actual NOX
Callbrated By Approved By Callbrated By Approved By

(MrJirawut  Sakamn )
Fleld Environmaental Sclentist (3)

= =

FORM NO F 06056 REVISION NO:«

(Mr.8arayuth  Jitranont)
Asslstant General Manager

ALS Laboratery Group
ISSUE DATE 0210412
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ALS

MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
Calibration Date 4-Jan-22 Equipment Name NOx Analyzer [ Data 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNATO HORIBA Mode| APNA-270
Serlal No. AWXGB7TCR Equipment ID RYG_FS0453 Serlal No. BGI4J3K =] RYG_F50284
Calibrator Manufacturer Teledyns API Model 700 Callbrator Manufacturer Teledyne AP| Model 700
Serial No. 847 Serlal No. 047
Std. Gas Ct (PPM) 51.33 Cylinder No. LL38633 Std. Gas (PPM) 51.33 Cylinder No, LL36833
Cylinder Pressurs (psl) 1200 Cartified By Alrgas Inc. Cylinder Presaura (pal) 1200 Certifled By Alrgas Inc.
Certifled Date Expired Date 18-Mar-22 Certified Date Explred Date 18-Mar-22
Point CALIBRATION RESULTS Peint CALIBRATICN RESULTS
Ideal Actusl NO Eror NO %Emor NO Actual NOx Error NOx | %Ermor NOx Ideal Actual NO Error NO %Emor NO Actual NOx Eror NOx | %Ermmor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10 ZERO 0.00 0.05 0.05 0.05 0.10 Q.10 0.10
1 100.00 99.60 0.40 -0.40 101.40 1.40 1.40 1 100,00 99.20 -0.80 -0.80 100.10 0.10 0.10
2 200.00 198.60 -1.40 -0.70 199.80 -0.20 -0.10 2 20000 198.40 -1.60 -0.80 199.10 -0.80 -0.45
3 300.00 288.00 -1.00 -0.33 208.50 -1.50 -0.50 3 300.00 298,60 -1.40 -0.47 30150 1.50 0.50
4 400.00 402.10 2.10 0.53 401.20 1.20 0.30 4 400.00 398.10 -1.80 -0.47 398.00 -2.00 -0.50
AVERAGE (%) -0.18 0.24 AVERAGE (%) -0.50 -0.05
400 400
- N /
200 200
. / N /
0 0
o 100 200 300 400 0 100 200 300 400
s Ideal —+—Aclual NO —=— Actual NOx —a—Ideal —s—Actual NO  —@— Actual NOx |
Callbrated By Approved By Callbrated By Approved By
- 7 a }/
< 7&] L 7
(MrJirawut Sakarn ) (Mr.Sarayuth  Jittranont ) (MrJirawut Sakamn ) ( Mr.Barayuth  Jitranont )
Fleld Environmental Sclentiat (3) Assistant General Manager Fleld Environmental Sclantist (3) Asslstant General Manager
ALS Laboratory Group ALS Laboratery Group
FORMNO F06-056 REVISION NO - |I35UE DATE 02/0412 FORM NO.  F08-056 REVISION NO. - |SSUE DATE 02/04/12
ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
Callbration Date 4-Jan-22 Equipment Name S02 Analyzer C Data 4-Jan-22 Name S02 Analyzer
Manufacturer Teledyne API Model T100 Teledyne API Model T100
Serlal No. 6081 D RYG_FS0534 Serfal No. 8080 [[+] RYG_FS80532
Callbrator Teledyne AP/ Model 700 Callbrator Manufacturer Teledyne API Meodel 700
Serlal No. 047 Serlal No. 047
Std, Gas 1 (PPM) 5087 Cylinder No. LL38633 Std. Gas C: (PPM) 50.87 Cylinder No, LL38sa3
Cylinder Pressure (pal) 1200 Certifled By Alrgas Inc. Cylinder Presaura (pal) 1200 Certifled By Alrgas Inc.
Certifled Date Expired Date 18-Mar-22 Certified Date Expired Date 18-Mar-22
Point CALIBRATION RESULTS Point CALIBRATION RESULTS
Ideal Autual Error %Emor Ideal Autual Error %Emar
ZERO 0.00 0.10 0.10 0.10 ZERO 0.00 0.10 0,10 0.10
1 100.00 98,80 -1.20 -1.20 1 100.00 98.80 -1.20 -1.20
2 200.00 198.70 -1.30 -0.65 2 200.00 198.60 -1.40 -0.70
3 300.00 298.30 -1.70 -0.57 3 300.00 298,30 -1.70 -0.57
4 400.00 397.30 -2.70 -0.67 4 400.00 397.60 -2.40 -0.60
AVERAGE (%) .80 AVERAGE (%) 0.50
400 — 400 /
300 300
-
200 e sl 200 /
100 100 /
o + o
o 100 200 300 400 L) 100 200 300 4ae0
— Ideal —e— Autual | e Idesd = Autual
Callbrated By Approved By Calibrated By Approved By
&2 3
: 7
=l 57 AV
(MrJirawut Sakam ) (Mr.Sarayuth Jittranont ) (MrJirawut Sakam ) (Mr.Sarayuth  Jittranont )
Fleld Environmental Scientist (3) Asslstant General Manager Fleld Environmental Sclentist (3) Asslstant General Manager

FORM NO. F 06056 REVISION NO.: -

ALS Laboratory Group
ISSUE DATE: 0210412

FORM NO.' F 06-056 REVISION NO. -

ALS Laboratory Group
ISSUE DATE 0200412




ALS MULTIPOINT CALIBRATION REPORT

ALS MULTIPOINT CALIBRATION REPORT
Callbration Date 4-Jan-22 Name SO2 Analyzer
iror HORIBA Mods! APSAITO
Serlal No. B0UDXJ31 o RYG_F80452
Callbrator Manufacturer Teledyne API Model 700
Serlal No. B47
Std. Gas Concentration (PPM) 5087 Cylinder No. LL38833
Cylinder Preasure (pal) 1200 Certifled By Alrgas Inc.
Ceriified Date 18-Mar-14 Explired Dats 18-Mar-22
Point CALIBRATION RESULTS
Ideal Autual Error %Ermor
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.60 -1.40 -1.40
2 200.00 198.00 -2.00 -1.00
3 300.00 298.10 -1.90 063
4 400.00 398.20 -1.80 -0.45
AVERAGE (%) 0.68

300

Callbrated By Approved By

(MrJirawut Sakam ) (Mr.Sarayuth  Jitiranont )

Fleld Environmental Sclentiat (3) Asslatant General Manager

ALS Laboratory Group
FORM NO. F 06-056 REVISION NO. - ISSUE DATE 0204112

C Date 4-Jan-22 Equipment Name S02 Analyzer
[ HORIBA Model APSA3TO
Serlal No. YPRXJJ20 Equipment ID RYG_FS0263
Callbrator Manufacturer Teledyne API Model 700
Serlal No. 047
Std, Gas Concentration (PPM) 50.87 Cylinder No. LL38833
Cylinder Presaurs (pal) 1200 Certifled By Alrgas Inc.
Certifled Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATICN RESULTS
Ideal Autual Error %Ermror
ZERO 0.00 0.10 0.10 0.10
1 10000 99.80 -0.20 -0.20
2 200 00 199.40 -0.60 -0.30
3 30000 298.20 -1.80 -0.60
4 400.00 398.00 -2.00 -0.50
AVERAGE (%) 030
400
) /
200
100
o T
o 100 200 300 400
i Ideal —— At
Callbrated By Approved By
(MrJirawut Sakam ) (MrSarayuth  Jlttranont )

Fleld Environmantal Sclentiat (3) Assistant General Manager

ALS Laboratory Group
FORM NO. ' F 06056 REVISION NO.-- ISSUE DATE 02104112
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Equipment ;

Cert. No. : ACC21009
Papes  :  10of3

Calibration Certificate

SOUND CALIBRATOR

Manufacturer : RION

Model & NC-74

Serial No.: 34178123

1D No.: RYG_FS0215

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 : - ) REVIEW BY w‘/

Ambient Temperature : (230 23) aC

Pressure (1013 3 ) kPa APPRAVED B

Relative Humidity : (500 £20 ) %

! NEXT CAL. DATE .. >

Received Date :
Calibration Date :
Date of Issue :

05 AUGUST 2021
09 AUGUST 2021
11 AUGUST 2021

Nathakomn Pisuipaisan

7

( Thanakul Petchurai

Calibrated by :

Approved by :

This certificate is issued in accordance with the requirements of 1ISOAEC 17025 standard, may not be reproduced

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

QF-TS12-04-04-020064

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates—  CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC21009

Jah No. : VC64AC0058

Pages 1 20f3

Calibration Procedure : CP-AC-03

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

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

microphone.

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

Instrument Meodel Serial No, Cert. No. Due Date
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104  EEL.BP. 05/0264 10-Feb-22
Digital Multimeter BB46A 1997025 EEL.BP. 06/?26‘ 05-Feb-22
Digital Multimeter 33461A MY53220116  EEL,BP. 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-0777145 0B-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-42KAl 34560495 AA-2003-21 16-Feb-22
Audio Analyzer AVR-3360A  V744B6069 EF-0010-21 10-Feb-22

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

3. This certificate is traceable to the i 1 system of unit mai at;
3.1 National Institute of Metrology (Thailand).

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

QF-T$§12-04-04-020664

- D257




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assncigtless CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACC21009
Jab No. : VC64AC0058
Pages : 3of3

Result of calibration ;.

1. Sound pressure level

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY =

451-451/1 Sirinthorn Rd Bangbumru, Bangplud Bangkok 10700 THAILAKD.
Tel.0-2435-8800 Fax.0-2433-1679 il:cal ithiph om http// com

NSC-TISITIS 17025
0394

Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (4B) (4B) (dB) (48) ‘
94 94.06 0.06 0.14 040 ‘
2. Frequency \
Specified Measured Deviated Tolerance
Frequency value value Uncertainty | limit
() (1) (%) (%) | (%)
1000 1001.5 0.1 0.1 S0

3. Total distortion

| Measured value (%) | Uneertainty ( % ) ] Tolerance limit { % ) !

[ e | 0.0 | 30 |

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

or any value following iding a lavel of

of approximately 95 %

End of Calibration Certificate

QF-TS12:-04-04-020664

Cert. No. : ACL22057
Pages : lof8

Calibration Certificate

Equipment SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00296517 / 179120/ 87527

1D Nao.: RYG_FS0434

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) C ;
Pressure : (1013 £3) kPa w
Relative Humidity : (500 +20) Yo af D BY e

{ RES '
Received Date : 14 JANUARY 2022 NE :

21-24 JANUARY 2022 54
25 JANUARY 2022

Calibration Date :
Date of Issue :

Calibrated by : Nathakom Pisutpaisan

Approved by :

(  Thanakul Petchurai )

This is issued in ac with the reg; of ISOVIEC 17025 standard, may not be reproduced

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

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

sociate
Continuation of Calibration Certificate
Cert. No. : ACL22057
Job No. : VC65ACHN43
Fages i 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

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

Instrument Model Serial No. Cerf. No, Due Iate
‘Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22 |
Waveform Generator 335118 MY52302742 EF-0011-21 10-Feb-22 |
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 334614 MY53220076 EEL.BP, 03/0264  08-Feb-22
Digital Multimeter 34461 A MY60024273 1-15180725251-1  15-Sep-22
Programmablc Aticnuator MAT-1070 62100114 1500-07774E  08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-42KAL 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated itemn only.
3. This certificate is traceable to the intemnational sysiem of unil maintained ai :

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664

At

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD
& CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL22057
Job N, = VOOSACH043
Pages  : 3of8

Summary of Measurement Result @

Uncertainty Maximum-permitted —|
Parameter Pass Fail uncertainty of
(aB) )
measurement (dB)
1. Absolute sensitivity v - 0.2 NA
2 Self-pencrated noise v - 0.2 NA
3. Acoustical signal tests of frequency weighings
125 1z v 0.3 0.6
1000 Hz v 0.3 0.6
K000 Hz v 0.3 0.7
4. Llectrical signal tests of frequency weightings
For 10 1z 10 4 kHz v 0.3 0.6
For > 4 kilz to 10 kilz v 0.3 0.7
For > 10 kHz 10 20 kliz - 1.0
5. Frequency and time weightings at 1 k112 % 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 0.2 03
8. Level linearity including the level ranpe control v 0.2 0.3
9. Tone burst response v 0.2 0.3
10 Peak € sound level v 0.2 0.3%
11. Overload indication ¥ - 0.2 0.25
12. High level stability v - [ 0.l

QF T8 12004020664

7 R -




SITHIPORN, SITHI

PORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. N 1 ACL22057
Jah Ne, 1 VORSACHNAR
Pages ] dof§
Result of calibration ;
1. Absolute sensitivity
Reference Measured Aceeptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) $3.9 0.0 0.3

2. Self-gencrated noise
2.1 Normal test

M

easured Value
(dB )

154

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

Frequency Measured value

Weighting (4B )

A - weight 116

C - weight 17.7
Vlat 234

A Acoustical signal tests of frequency weightings

Meter free-field acoustic response a1 a level of 84 dB

I'requency Deviation from various frequency weighting response curve {di3)
(7 ) & : \eceplanee
Flat C-weight A-weight
1imits
125 0.1 01 01 +1.5
1000 0.0 0n [{14] 1.0
KO0 0.6 0.7 0.7 25.0

QF T8 1204041120004

St

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 1 ACL22057
Jab No, @ VOGSACH043

Pages : Sof8
A, Electrical signal tests of frequency weightings
Werghting network response with relative 1o | kHz
Frequeney Deviation from various frequency weighting response curve (dB)
(Hz)
Flat Ceweight Asweight
63 0.0 0.1 0.0
125 0.0 0.1 0.0
250 0.0 [ 0.0
300 0.0 0l 0.0 +1.5
1000 0.0 L0 0.0 1.0
2000 0.0 0] 0.0 +2.0
4000 0.0 0.1 0.0 £3.0
8000 0.0 0.1 0.1 5.0

5. Frequency and time weightings at 1 kHz

5.0 Frequency weightings at | kHs

Measured Devinted Aceeptance
Frequency Value Value Limits
Weighting (dB ) (dl ) LdB )
A - weight 4.0 0o
C - weight 94.0 00 02
Flat 94.0 0.0 +02
5.2 Time weighting at 1 kHz
Measured Deviated [ Acceptance
Trequency Value Value Limits
Weighting (dB) (dB) 1di )
Tast 94.0 0.0 =
Slow 940 0.0 +0.1
ey 9.0 0.0 20.]
6. Long - term stability
SEM Display | SEN Display [ Deviated [ Aceeptance
Trequency at initial at fingl Valoe Limits
Weighting (i) (B (4B ) (dB)
A - weight 94.0 041 [ £03

QFTS1 24020004

e

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD
‘ CALIBRATION LABORATORY

Continuati

on of Calibration Certificate

Corty No, 1 ACL22087
Job No, 8 VOOSACHMHY

Pages @ 0ol 8
7. Level linearity on the reference lesel range
Anticipated Measured Deviated Acceplanee
Value Value Lumts
(dB) (an) (di )
137.0 0.0 % 1.1
136.0 0.0 + 1.1
135.0 [K0 41,1
134.0 0.0 £ L1
133.0 0o 2 1.1
132.0 0.0 £ L1
131.0 0.0 +1.1
129.0 0.0 + 1.1
124.0 0.0 + 1.1
119.0 0.0 2 1.1
114.0 L0 111
109.0 0.0 £ 1.1
104.0 .1 + 1.1
9.0 0.0 4 1.1
940 00 4.1
89.0 0.0 x1.]
¥4.0 0.0 1.1
79.0 0.0 £ 1.1
4.0 0.0 % 1.1
69.0 0.0 1.1
64.0 (0.0 % L.1
59.0 0.0 1.1
S0 0.0 1.1
49,00 0.0 + .1
A0 [0 £ 1.1
39.0 (] +1.1
34,00 0.0 1 1.1
300 00 1.0
29.0 0o £ 1.1
28.0 £1.
27.0 0.1 %1.]
26.0 0l % 1.
250 0.1 <11

[

SITﬂleJR N/ SITHIPORN ASSOCIATES CO,LTD
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22087
dob No. s VCBSACD043

Pages P Tory
K. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Vilue Limits
(dB ) (dB) (dB ) (dB)
Auto 4.0 94.0 0.0 1,1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
) Cyele Value NVl Value Limits
Werghting (ms) (dB ) {dB } () (dB )
0.25 | 108.0 108.0 o 15;-5.0
Fast 2 & 117.0 117.0 0.0
200 800 134.0 1341 0.1
. 2 & 108.0 108.0 010
200 00 1276 127.6 0.0
0.25 1 99.0 989 0.1
SEL 2 8 1050 108.0 0.0
200 0 128.0 128.1 0.1
10. Peak € sound Jevel
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 ‘
One 136.4 136.3 0.1 3.0
Number of cyele Anticipated Measured Deviated Acceptance
n Value Value Value Limis
test signal (dB ) (dB ) (dB} (dB )
Conlinuous 133.0 133.0 (1.0 =
Positive half cycle 135.4 135, -0.3 2.0
Negative half cycle 135.4 135.1 0.3 £2.0

OF- TS 1240404020664

Py o v




SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACL22057
Job Na, @ VOGSACDISS
Pages  : Bof8

11 Overload indication

Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
one-half eycle | vne-half cycle (dB) (dB )
§9.6 89.6 0.0 1.5

12. High level stability

SLM Displiy | SLM Display Deviated Aceeplance
Frequency at il at final Value Limits
Weighting (dn ) 1dn ) [RULH (dB)

A - weight 137.0 137.0 00 203

The reported uncertamty 1s based on a standand uncertainty muluplied by coverage factor k = 2

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

End of Calibration Certificate MESEA T A
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-45111 Sirinthorn Rd Bangbumru, Bangplud Bangkok 10700 THAILAND NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-maikcal ithiphorn.com http:/fwww.sithiph CAL

Cert. No. : ACL21119
Pages :  1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone LIC-52 / Preamplifier NH-24

Serial No.: 01122579/ 172172 /74022

1D No.: RYG_FS0018

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 : 4 ‘?u
Ambient Temperature {23043 “C REVIEW BY ..W‘"M o
Pressure : 101323 kPa i%_i
Relative Humidity : {500 220 ) % APPROVED BY .- o
qholsz

Received Date : 21 SEPTEMBER 2021 NEXT CAL. DATE ...
Calibration Date : 04-06 OCTOBER 2021
Date of Issue 11 OCTOBER 2021

Calibrated by : Nathakom Pisutpaisan

[
Approved by ¢ / /p
¢ -
)

( Thanakul Petchurai

This fi is issued in with the of ISONEC 17025 standard, may not be reproduced

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

QF-TS12H-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Ll CALIBRATTION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21119
Job No.
Pages

Calibration Procedure : CP-AC-01

Calibration Method :
This cquipment was calibrated by based on IEC-61672-3 (2013) Standard for sound Jevel meter {SLM).

The SLM had tests 1o 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 cach Instruments display and also with SLM's display

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

Instrument Model Serial No, Cert. No, Dug Dute
Waveform Generator 332104 MY48017076 EF-0012-21 10-Feb-22
‘Waveform Generator 335118 MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY353220104 10-Feb-22
Digital Multimeter 361N MYSI220076 08-Feb-22
Digital Multimeter 8E46A 1997025 05-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07T74E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

2, This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable 10 the international system of unit maintained at ©

3.1 National Insfitute of Metrology ( Thailand ).

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

QF-TS1 2-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
B e 4 CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. : ACL21119
Job No.  : VC4ACOT0
Pages : 3ol

Summary of Measurement Result ;.

Uncertainty Maximum-permitted
Parameter Pass | Fail B uncertainty of
measurement (dB)

1. Absolute sensilivity v - 02 NA
2. Self-penerated noise v bs 03 NA

3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v 0.3 0.6
BOOO 1z v 03 07

4. Electrical signal tests of frequency weightings

For 10 Hz 104 kHz v 0.3 0.6
For > 4 kHz 10 10 kHz v 0.3 07
For > 10 kHz 0 20 kHz - 1.0
5. Frequency and time weightings at | kHz v 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level lincarity including the level range conirol v 0.2 03
9, Tone burst response v - 02 03
10, Peak € sound level v 02 0.35
11. Overload indication v - 0.2 0.25
12, High level sinbility 4 B 0.1 [iX]

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
cornnimie CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert.
Jab No.
Pages HEX 8.3
Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Lirnit
(dB) (dB) (dB ) (dB)
93.9 (93.96) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 19.5
Flat

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Cweight A-weight Am‘:pmncv
Limits
125 0.2 0.3 0.2 +15
1000 0.0 -0.1 0.0 + 1.0
8000 -1.0 -0.9 -0.9 +5.0

QF-TS12-04-04-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

. 4

Cert. No. : ACL21119
Joh No. 1 VC64AC0070
Pages ¢ 50f8

4. Electrical signal tests of frequency welghtings

Weighting network response with relative to 1 kHz,

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) z Acceptance
Flat C-weight A-weight it
63 -0.1 0.0 0.1 420
125 0.0 0.0 -0.1 1.5
250 0.0 0.0 -0.1 *].5
500 0.0 0.0 (0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 KHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 00 02
5.2 Time weighting at 1 kHz
Measured Devinted Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leg 94.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) 1dB) (d8)
A - weight 94.0 94.0 0.0 0.3

QF-TS 1 2:04-04-0120664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTL.
co CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL2IMY
: VO64ACONTO
3 6bol8

7. Level linearity on the reference level range

Anticipated Measured Deviated Aceeplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 *1.1
1350 135.0 0.0 %11
134.0 134.0 0.0 % 11
133.0 1329 -0.1 % Ll
132.0 131.9 0.1 x1.1
131.0 130.9 -0.1 & 1.1
129.0 129.0 0.0 * 1.1
124.0 124.0 0.0 1,1
119.0 119.0 0.0 4 1.1
114.0 114.0 0.0 %1,]
109.0 109.0 0.0 % 1.1
104.0 104.0 0.0 =1l
99.0 99.0 0.0 % 1.1
94.0 94.0 0.0 & 1.1
89.0 £9.0 0.0 + 1.1
84.0 k4.0 0.0 % 1.1
79.0 79.0 0.0 &1.1
74.0 74.0 0.0 x 1.l
69.0 69.0 0.0 = 1.1
64.0 64.0 0.0 £1.1
59.0 59.0 0.0 £1.1
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 % 1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 4 1.1
34.0 34.0 0.0 % 1.1
30.0 30.0 0.0 Ean
29.0 29.0 0.0 211
28.0 280 0.0 Ean!
27.0 271 0.1 1.1
26.0 26.1 0.1 1.0
25.0 25.1 0.1 1.]

QF-TSI124H-04-020664
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Continuation of Calibration Certificate

Cert, : ACL21119%
Job No. 1 VOG4ACHOTO
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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 =11

9. Tone bursl response

lime Tone burst Anticipated Measured Deviated Aceeptance
duration, Th Cyele Value Value Value Limils
Weighting (ms) 1dB) (dn) (dB) (dn)
0.25 1 108.0 1079 0.1 1.5:-5.0
Fast 2 8 117.0 117.0 0.0 1025
200 800 134.0 134.0 0.0 1.0
2 & 108.0 108.0 0.0 1.5:-50
Slow
200 BOO 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 0.1 1.53:5.0
SEL 2 8 108.0 108.0 0.0 10:-2.5
200 800 128.0 128.0 0.0 £1.0

10. Peak C sound level

Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak) Value Limits
test signal (dB) (dB} (dn) (dB)
Continuous 133.0 1330 0.0 -
One 136.4 136.1 0.3 3.0
Number of eyele Anticipated Measured Deviated Acceplance
in Value Value Value Limits
(dB) (dB ) (dB) (dB)
Continuous 1330 133.0 0.0 £
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 2.0

QF-TS124M-04-020664
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azsoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21119
Jah No. : VC64AC0070
Pages : Bof8

11. Overload indication

Measured value (dB ) Deviated | Acoepunce
Positive Negative Valve Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 215

12. High level stability

SLM Display | SLM Display [ Deviaed Acceplance
Frequency al initial at final Value Limits
Weighting (dB) (diy ) (dn) (dg )
A - weight 1370 137.0 0.0 +0.3

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

or any value following & lavel of confidence of y 95 %

- End of Calibration Certificate

QF-TSI2-04-04-020664

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY -

451-451/1 Sirinthorn R, Bangbumry, Bangplud Bangkok 10700 THAILARD NSC-TISITIS 17025
Tel0-2435-8800 Fax0-2433-1679 e-mall:cal-center@sithiphor.com hitp /fvavwsilhiphorncom  CAUBRATION 0394

Cert. No. : ACL22058
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model ¢ NL-42 Microphone UC-52 / Preamplifier NH-24
Serial No.: 00296518 / 179118 / 87525

1D No.: RYG FS043]

Condition As Found : GOOD

Customer @ ALS LABORATORY GROUP {THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN 1 UANG,
BANGKOK, 10250 THAILAND,

Location @ : . i ﬂm‘hﬁ ?

Ambient Temperature : (23043 8 { B

Pressure @ I3 e 3 K ! SERONED B :‘,\\{{W

Relative Humidity : iS00 2200 LM i ey L
! nlifles

| NEXT CAL. DATE

Received Date :
Calibration Date :
Date of Issue ¢

14 JANUARY 2022
21-24 JANUARY 2022
25 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

7

 Thanakul Petchurai

Approved by ¢

This cernficate is issued in accordance with the requirements of 1SO1EC 17025 standard, may not be reproduced

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

QF IS0 03000604

SITHIPOQRN, SITHIPORN ASSOCIATES CO,LTD,
SRR CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. © ACL2Z2058
Joh No.
Pages

Calibration Procedu

CP-AC-01

Calibration Method :

This equipment was calibrated by based on LEC-61672-3 (2013) Standand for sound Jevel meter (S1M)

Ihe STAD had tests o Acoustical and Electrical signal tests of frequency weighting with Anechoie chamber and Reference
Standard [nstruments

Jor tests resulis of each items were made by obseration of each Instruments display and also with

M display

Condition of this result of calibration :
1. Reference Standard Instruments
Instrument Model
Wavelorm Generator 33210A
ator 33N

Serial No, Cert, No, Due Date
MY 48017076 EF-0012-21 10-Feb-22
MY52302742 EF-0011-21 10-Feb-22

Waveform Gen,

Digital Multimeter IM0IA MY33220104 EELBP.O5/0264 - 10-Feb-22
Digital Multimeter AX61A MYS3220070 FELBP. 030264  O8-Feb-22
Digital Multimeter 3dd01A MYGHI24273 1-15180725251-1  15-Sep-22
Programinable Attenuator MAT-1070 B21001 14 1500-07774E D8-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-ZKAL 500495 AA-3003-21 16-Feb-22

2, Thus result of calibration was found aceurate as shown on date and place of calibration for this calibrated item only
¥ This cenificate 1s traceable to the intemational system of unit maintained at
3.1 Nutional Institute of Metrology (Thailand ).

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

QF-TS1 2040402 Wi
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SITHIPORN SI'THIPORN ASSOCIATES CO,LTD
2t e CALIBRATION LABORANTORY

Continuation ol Calibration Certificate

Cert, No, @ ACL22058
Job N, 2 VOBSACHI4R
Pages @ dof8

Summary of Measurement Result

Uncertalnty | Maximum-permitted |
Parameter Pasy Fail uncertainty of
(dD)
measurement (dib)
1. Absolute sensitivity v - 0.2 N A
2. Self-generated noise v - 0.2 NA
3. Acoustical signal tests of frequency weightings
25 Hz v 0.3 0.6
1000 117 v 03 0.6
8000 Hz v - 03 0.7
4. Elecirical signal tests of frequency weightings
For 1001z to 4 Kz v 03 0.6
For > 4 kHz 10 10 kHz v 03 0.7
For > 10 klz 10 20 Kz - 1.0
5. Frequency and time weightings at | kHz v 0.2 0.2
6.1 ong - term stability v 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the level mange control v 0.2 0.3
9. Tone burst response v 0.2 0.3
10. Peak € sound level ¥ 2 035
11, Overload indication v 0.2 0.25
12 High level stability v B 0.1 01

QF TSI 2-04-04- 0206064
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SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ Al 2058
Job Noo : VOOSACOD43
Pages H dolf
Resule of calibration ;
1. Absolute sensitivity
Reference Measwed Acceptance
Acoustic Signal Value Deviation Limit
(dB ) (dB) (dB ) (dB )
93.9 (93.96) 939 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

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

Frequency Measured value
Weighting (i
A - weight 1.6
C - weight 176
Flat 232

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 di3

Frequency Deviation from yarious frequency weighting response curve (di3)
(Hz) t Covlight FEeen Acceptance
Limits,
125 0l 0.1 0.1 x 1.5
1000 ] 0.0 00 1.0
BO00 0% 0.9 05 5.0

Q1 T8 120404020004
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22058

Job Na. s VOGSACHN43
Pages @ Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHe.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Fiat Cowsight ot Acceplance
Limits
63 -0.1 -0.1 0.0 2.0
125 0.0 0.0 -0.1 *1.5
250 0.1 0.0 -0.1 *].5
S00 (L0 [ 0.1 1.5
1000 0.0 0.0 0.0 =1.0
2000 0.0 (K] 0.0 2.0
4000 0.4 0.0 0.0 +3.0
8000 00 00 0.0
&, Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kiz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting LB ) (KR (4B
A - weighit 94.0 0.0
€ - weight 9440 0.0 +0.2
Flat 94.0 0.0 =02
5.2 Time weighting at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting 1d8 ) (dn) (dn )
Tt 94.0 00 -
Slow 94.0 0.0 0.1
1eq 94.0 0o 0.1
6. Long - term stability
SIM Display | STA Display | Deviated | Aceeptance
Frequency al initial at final Value Limits
Weighting (B (dB) 1B ) 1By
A - weight 940 94.0 00 £0.3
QF-TS1 240404020604
> 2L

SITHIPORN, SITHIPORN ASSOCIATES CO,LT.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

70 Level lin

ity on the reference level range

Cert. Na. : AC|
Joh Moo VOARSACHIMY
Pages  : Gof8

Measured Deviated Acveplance
Value Value Value Limits
tdB) (dB) (dB) (dB)
137.0 137.0 0.0 1.1
136.0 136.1 0.1 x1.1
135.0 1351 0.1 =1.1
134.0 1341 0.] +1,1
1330 1330 0.0 £1.1
132.0 1320 0.0 21.]
131.0 131.0 0.0 21,1
120.0 129.0 1 411
124.0 124.0 0.0 +1.1
119.0 119.1 0.1 + 1.1
114.0 L4.1 0.1 £ 1.1
109.0 1090 0.0 £ L1
104.0 1041 0.1 £ 1.1
99.0 99.0 0.0 AN
94.0 94.0 0.0 +1.1
39.0 8.0 [ £1.1
840 540 0.4 + 1.1
79.0 79.0 0.0 £1.1
74.0 74.0 0.0 1.1
69.0 69,0 0.0 1.1
64.0 64.0 0.0 L1
59.0 59.0 0.0
54.0 54.0 0.0
49.4 49.0 00
440 440 00
39.0 39.0 0.0
34.0 340 i)
30.0 300 .0
29.0 29.0 1.0
28.0 280 0.0
220 27.1 ol
26.0 26.1 [N}
25.0 251 vl

QF- 181 2204-04-020004
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SITHIPORN, SI'THIPORN ASSOCIATES CO,LTD.

: CALIBRATION LABORATORY

Continuation of Calibration Certficate

Cort. Mo, 1 ACL220S8
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8 Level linearity including the level range control
Anticipated | Measured Deviated | Acceptance
Range Value Ve Value I mirs
(dB ) (dB) (dB ) (dB )
Aulo 94.0 94.0 0.0 +1.1
Taone burst response
Time Tone burst Anticipated Measured Devisted | Accepiance
duration, Th Cyele Value Value Vlue Limits
Weighting (ms) [RED] (dB ) (dB } (dB)
0.25 I 1080 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 116.9 0.1 10;-2.5
200 500 134.0 134.0 [ 1.0
Slow 2 & 108.0 108.0 0.0 L5;-50
200 KOO 127.6 127, 0.0 21,0
0.25 [ 09.0 98.9 -0.1 1.5 0
SEL 2 K 1080 108.0 0.0 1.0;-2.5
200 RO 128.0 1280 0.0 +1.0
10 Peak C sound level
Number of eycle Anticipated | Measured Deviated | Acceptance
in Value Valve, Lepeak Value Limits
Lest signal (dB ) (dB) (dB ) (dB )
Continuous 1330 133.0 0.0
One 136.4 135.8 0.6
Number of eyele Anticipated Measured Deviated Acceplance
n Value Value Value Limits
{dB ) {dB) (dB ) (dB )
1330 133.0 0.0
Positive half eycle 1354 135.1 -0.3 =2.0
Negative half cycle 1354 135.1 -0.3 2.0

QF TS 200020664
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Cert. No. : ACL22058
Jub Neo. 1 VOB5SAC0043

Pages @ Bol8
11, Overload indication
Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
one-ball cycle | one-half eycle (di ) (dB)
89.7 89.7 0.0 1.5
12, High level stability
SLM Display | SLM Displiy | Deviated Acceptance
Frequency at inital at final Value Limits
Weighting (d) (B ) (dn) (dB)
A - weight 1370 137.0 0.0 0.3

‘The reported uncertainty 1s based on a standard uncertainty multiplied by coserage factor k =2

or any value following calealation proy iding i Tavel of confidence of approximately 95 %

# End of Calibration Certificate

QP TS 12044044
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CALIBRATION LABORATORY
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model ; NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01222716 / 143832 / 22763

ID No.: RYG FS0020

Condition As Found : GOoD

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

BANGKOK, 10250 THAILAND.

Location : %

Ambient Temperature (230=%3) T il

Pressure : CI013 23 ) kPa m .

Relative Humidity : (50,0 20 ) % i
2

Received Date ¢ 05 JANUARY 2022 NEXT CAL. DATE .7

Calibration Date ;
Date of Issue :

10-12 JANUARY 2022
13 JANUARY 2022

Calibrated by : Nathakom Pisutpaisan

Approved by :

f o -

( Thanakul Peichurai )

This certificate is issued in accordance with the requirements of ISOTEC 17025 standard, may not be reproduced
other than in full, except with the prior writien approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22031
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Calibration Procedure : CP-AC-01

Calibration Method :

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

The SI.M had tests 10 Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Stundard Instruments.

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 :

I. Reference Standard Instruments :

Instrument Madel Serial No. Cert. No. Dug Date
Wavefonn Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MYS53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 3361A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 34461A MY60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-2KAL 34560495 AA-3003-21 16-Feb-22

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

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

QF-TS12-04-04-020664

o~ Li

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
A CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22031
Joh No, : VO6SACH040
Pages i 3of8

Summary of Measurement Result 5
Uncertainty Maximum-permitted
Parameter Pass Fail B uncertainty of
measurcment (dB)
1. Absolute sensitivity v - 0.2 NA
2. Self-generated noise v - 02 NA
3. Acoustical signal tests of freqy ighiting:
125 Hz v - 0.3 0.6
1000 Hz v - 03 0.6
8000 Hz v - 03 0.7
4. Flectrical signal tests of frequency weightings
For 10 Hz to 4 kHz v 0.3 0.6
For > 4 kHz 10 10 kHz v 03 0.7
For > 10 kllz 10 20 kHz - - 1.0
5. Frequency end time weightings at | kHz v . 0. 02
6. Long - term stability v E 0.1 0.1
7. Level lincarity on the reference level range v . 0.2 03
8. Level lincarity including the level range control o - 0.2 0.3
9. Tone burst response v < 02 03
10. Peak € sound Jevel v - 02 035
11 Overload indi v - 0.2 025
12. High level stability v : 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration ;

1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.96) 919 0.0 +0.3
2, Self-generated noise
2.1 Normal test
Measured Value
(dB )
14.6

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

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

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a Jevel of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(H2) Accept
& Flat C-weight | A-weight EORIAnGE

Limits

125 07 07 07 T8

1000 00 00 00 S 10

5000 EX 20 20 50

QF-TS12-04-04-020664
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e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22031
Job No, 1 VO6SACON40
Pages : Sof8
4, Electrical signal tests of frequency weightings
Weighting network response with relative 1o 1 kHz.

Frequency Deviation from various freq: ighting response curve (dB)
(Hz) n i Acceplance
Flat C-weight A-weight Limits
63 0.0 0.0 -0.] +2,0
125 0.0 0.0 0.0 *15
250 0.0 0.0 0.0 £15
500 0.0 0.1 0.0 =15
1000 0.0 0.0 0.0 =1.0
2000 0.0 0.1 0.0 =20
4000 0.0 0.0 0.0 +3.0
BO0O 0.0 0.1 0.1 5.0
5. Frequency and time welghtings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB ) (dn )
A - weight 94,0 0.0 C
C - weight 94.0 0.0 +02
Flat 94.0 0.0 £02
5.2 Time weighting at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 B
Slow 94.0 0.0 0.1
Leg 94.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency atinitial at final Value Limits
Weighting 1dB ) (dB) (dB ) (dB)
A - weight 94.0 94.0 0.0 0.3

QE-TSI2404-04-020664

~ 2T .

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certilicate

7. Level linearity on the reference level range

Cert. No, : ACL22031
Job No. @ VO6SACHHO
Pages  : 6ol

Anticipated Measured Deviated Acceplance
Value Value Value Linits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 x1.1
136.0 136.0 0.0 +1.]
135.0 135.0 0.0 % 1.1
134.0 134.0 0.0 L1
133.0 133.0 0.0 + 1.1
132.0 132,0 0.0 £ 1,1
121.0 131.0 0.0 + 1.1
120.0 129.0 0.0 + /.1
124.0 124.0 0.0 % 1.1
119.0 119.0 0.0 &1.1
114.0 114.0 0.0 1.1
109.0 109.0 (.0 % 1.1
104.0 104.0 0.0 + .1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 & 1.4
89.0 89.0 0.0 x 1.1
84.0 84.0 0.0 * 1]
79.0 79.0 0.0 x1.1
74.0 74.0 0.0 & 1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 x1.]
54.0 54.0 0.0 %11
49.0 49.0 0.0 % 1.1
44.0 44,0 00 1.1
39.0 389 -0.1 1.1
340 4.0 1.0 1.1
30.0 29.9 -0.1 + 1.1
29.0 289 0.1 * ]:1
28.0 279 -0.] + 1.1
27.0 26.9 0.1 % 1.1
26.0 25.9 0.1 +1.1
250 248 -0.2 £ 1.1

QF-TS1 2-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.

SITHIPORN
RS aatt CALIBRATION LABORATORY

Continuation of Calibration Certificate

1 ACL22031

Job No. : VC6SACO040
Pages : TofB
8. Level linearity including the level range control
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Mcasured Deviated Aceeptance
duration, Th Cyele Value Value Value Limits
Weighting (ms ) (dB) dn) (dB) (dB)
0.25 | 108.0 107.9 -0.1
Fast 2 8 117.0 117.0 0.0
200 HOO 134.0 134.1 0.1
& 2 8 108.0 108.0 00
200 800 127.6 127.6 0.0 X
025 1 99.0 Y8.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 £1.0
10. Peak C sound level
Number of eycle Anticipated Measured Deviated Aceeptance
in Value Value, Lepeak) Value Limits
fest signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 1364 136.3 -0.1 3.0
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.1 0.1 =
Positive hall eyele 135.4 135.2 -0.2 +2.0
Negative half eycle 1354 135.2 0.2 2.0

QF-TS120M-04-020664
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CALIBRATION LABORATORY | Part of DKSH Grou

A Certificate of Calibration

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
35 tes

Continuation of Calibration Certificate |
Cert. No. : ACL22031 ‘
Job No. 1 VCGSACOMD

Pages  : Bof8 } N T
11. Overload Indication Equipment: SPECTROPHOTOMETER Certificate No.: C06210159
Medel: DR6000 Issued Date: 01 April 2021
Measured value ( dB ) Deviated Accepiance Serial No. (or 1D} 1627845 (RYG_EN003T7) Job No. KSPR2104738
Posilive Negative Value Limits Manufacturer: HACH Page: 103
one-half eycle | one-half cycle (dB) (dB) Condition: In Condition
89.6 89.6 00 £1.5 reviewsy . Rdmal...
Customer: ALS Laboratory Group (Thailand) Co..Ltd. (Rayong Branch) ; Ve
12. High level stability 616110 Moo 5 T.Maenam Khu, FEHROEDS
A
APluakdaeng, Rayong 21140, Thailand WEXT CAL. DATE 0 !
SLM Display | SLM Display |  Deviated Acceplance
Frequency atinitial at final Value Limits g
Weighting (dB) (4B) (4B} (i) Environment Condition: Tmmlum 251 C * 0.4 Cc
A~ welght 0 5% Py T3 Humidity 488  %RH % 37 %RH
Calibration Place: ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch) ( Wet Chemisiry Lab )
616/10 Moo § T.Maenam Khu,

g ediviy A.Pluakdaeng. Rayong 21140, Thailand.
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 | !

or any value following caleulation.providing a lavel of confidence of approximaicly 95 %

Calibration By: Mr. Chattuphon Foithong
= End of Calibration Certificate e lpeg Calbraton Date: 01 April 2021
The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
: Traceability: This certi is to the CRM by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No, 87146 and 87152
| The standard for Photomelric Certificate No. 87220 and 87139
The standard for Stray light Certificate No. 87163 and B7161
The standard for Spectral resolution Certificale No. 87173

2 SRRT 9 ™
ﬁf 35 WaAE 0%t d
(Mr. Chattu; Foithong)

ShciRT.oecld (Mr. Dumrong Boonsopon)

Person in charge Authorized signatory
Thes cerificate is issued the units of measurement aCCodNg 10 1he INKBMALoNal System of Units (511 1 provides iraceatibty of measusement to mtematanal o
naonal standard or other recognized natonal standard laboratones
The measurement uncerlaity Stated i th@ Expanded uncenaaty which is obtamed rom the standad pncerianty multphed by the coverage factar (ka1 1o
prowde a level of confdence of approximately S5% 1l s determined in Accoidance wih the Gusde 1o Expresson of Uncenainty in Maasurement (GUM).
Thete 1Esulls may be afected by dewatins hom spected condtions. Th tasult relate oy 1o the riems tasted. cabrated or samgied The tepan shall not be
epronuced except in full without approval of SPC RT Co L1a

i veab i 45t
QF-TS 12-H-04-020664 <At co_UD.
i 00003 14 vourhrussi e e 37 O T 1007 BT, vt s G
- DAy e 1134 S Vot 51 ket WA e Sgmachon Fvesiacr Borseim 16260 {naana

—— SEK | || corvrotion K|

Part of DKSH Grou Part of DKSH Grou
Centificate No. C06210158  Page 2 of 3 Cerificale No. C06210158  Page 3of 3
Calibration Results: ! Calibration Results:
Without Adjustment | Without Adjustment
‘Wavalength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm Photometric Accuracy (Absorbance)
Standard Wavelength Unit Under Calibration Correction Uncertwinty Wavelength Standard absorbance  Unit Under Calibration Corrction Uncertainty
41861 Alea 021 a3 0.0000 0.000 10,0000 0.0080
535.88 536.1 A 043 e, 0.7307 0.730 0.0007 0.0080
637.98 638,3 L.82 914 0.0000 0.000 00000 00080
74848 487 Az a4 riam 08516 0.850 00016 0.0080
pliRas go74 037 0.4 00000 0.000 0.0000 0.0080
Photometric Accuracy (Absorbance) A 0.2836 0.285 -0.0014 0.0080
dard Unit Under Calibration Correction Uncertainty 0.0000 0.000 0.0000 0.0080
0.0000 0.000 0.0000 0.0045 s 06319 0629 0.0020 0.0080
- 05800 0.590 -0.0010 0.0045 e
0.7¢18 0782 10004 o.0045 Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbancs { A)
10283 1021 90007 il 26057 +0-0.11 nm 2606 15 1824
0.0000 o000 o.00%0 a0 I 382,03 4/ 0.41 Am 3920 15 1.824
05787 0579 -0.0003 0.0045 ‘
440 nim 0.7442 0.744 . — | The stray light transmission reference 15 less than 1.0 T(%) and absorbance is greater than 2.0 ( A)
1,0038 1,004 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045 Spectral Resolution *
05292 0530 -0.0008 0.0045 Nominal Goncentration 0.02 % viv Peak Trough Ratle SBW
“am 0.6865 0.687 -0.0005 0.0045 Standard Wavelength ( nm ) 268.72 266.76 139 200
L 0454 200009 D.0019 UUC: Wavelength (nm) 2682 266.1
00000 0.000 fibecg Bons [ Std Absorbance ( A) 04616 0.2787
546.1 nm oeacn 088 o008 0,004 : Absorbance ( A) 0.416 0.300
0.6957 0695 0.0007 0.0045 |
0.9991 0.098 0.0011 0.0045
0.0000 0000 0.0000 00045 * Calibration Marked " Not TISI Accrediled "in this Certificate have been included for completeness
05851 0.584 0.0011 00045
seanm 0.7238 0.723 0.0008 0.0045 The End of Cerlificate
10857 1,094 0.0017 0.0045
0.0000 0.000 0.0000 0.0025
05602 0.568 0.0012 0.0045
am 06814 0.691 0.0004 0.0045
10881 1087 00011 0.0045
#r iadd i dle et 1A dulo
RS e i brraaile 31 st HAN s s e Ve it 2 R il el BT W A AR R b 400D
TR 0008 173 e b 31 B 01 o e et W WG Pis et T et T B s Ao Barmen Pt Gunn VN8 Trahed
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Part of DKSH Grou

lunsradaudnimadosindauanaon
wuiluetu: KSPR2104738

silmaioaflo. SPECTROPHOTOMETER =u: DR6000 WAASaY: 1627845
w9730y (u) AgI3doL (F)
01 Apr 2021 swnsnsIdn 01 Apr 2021 Wmun
And | Tund Und | lwn@
General
= o 1 ATMRIYELARDY =] O
[m] [m] 2. arwavan ( waalaiaue, naolu-uaniaias) = [m]
[m] [m] 3. @n¥ On - R 1#%00 (On-OF Swicth) = [m)
[F 8] 4. une (Keypad) =] ]
(7] ] 5. wuwp (Display. Screen Contrast) = [m]
Spectrophotometer
[m] o 6 wsadwlnivh (Battery Backup) >= 2.5 VDC [m] o
O m] 7 i fonarmunandu ( gth Conlrol) w] O
= o 8. Arwmu1anlu (Wavelength Check) @ O | 656.1=656.1 nm
] o 9. umariilausy (UV < 3,000 hour) ] O
[m] (] 0. wastuflaud (Visible < 5,000 hour) = a
= o 1. woeiauAtudiou (Carousel Module) = O
pH Metor and Conductivity Meter
[m] (=] 12, BifinTvam  Electrode and Connection Cable ) o [m]
[m] [m] 13, axdiudisaraiuiu Elecirode (Level KCI ) [m] (=]
[m] [m] 14, dhiladudanu Electrode (Duslt Protection Hood) [m] [m] i
[m] [m] 15, ardublinTnsn (Stand) [m] o
Tu
[m] | 16, Amweuidian (No Sample) [m] [m]
=} =} 17, 5:AUNTSABIATIVRINAS (>= 2.5 Tufiu 3.0) [w] o
Autornatic birator
(] [m] 18.  @n v Piston Burettes (] [m]
m] [w] 19.  Function Rinsing and Dosing [m] o
0 [u] P e — O O
Wandsuounain

Mr. Chattuphon Foithong

Service Enginoer
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v 00003 1134 7eu

rivr e Sy 6560
Hems Baracnan St Bakon D e

=
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

CORPORATE SERVICES 3 EQUIPMENT CALINRATION AND TESTING SERVICES % 22223

s CANLUANG. SUANI G 0250
33444 PATTANAKARN ROAD SOF 1K, SUANLUANG. SUARLUANG BA' K 10280 EC-TIstne
TEL 0717300027 FAX D-27198484 CALIBRATION 8808

Cert.No.: Z2CH405
Page.: 10f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Mettler Toledo

Model : Seven Compact 5220

Ll 104058450 reviewsy Vo Bameld
ID No. ¢ RYG_ENO183

-
e
APRONED Y . D

Condition As-Received: Used ltem

Received Date : 16 March 2022

Puextca oae 17,4323

Calibration Date : 17 March 2022

Reference : 2203-0611DSC-4

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

618/10 Moo 5 T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

(25 + 25) °C
(50 + 15) %

In - house method

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement with
cerlified reference material (CRM)

- CP-CHB by comparison with standard thermomeler

Calibrated by :

Approved by ; WIU. .

Approved Signatory

Warakorn Lerngagtrakul

{./J Malee Butkruea
{ ) Saithip Meangmal
{ ) Warakom Lerngagtrakul

Issue Date :

The Uncertainties are for a

Thus certifn ste m

Appio

A 0037307

Cert.No.:  22CH405
Page * 20f3
Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No. D No. Gert. No. Dus Date
1) Document Process Calibrator 54030048 130RC116 21E2682 25 Aug 2022
2) Rel. Standard Thermometer 4982054 11DRC044 2111201 26 Oct 2022

This certification is traceable lo the Intarnational System of Unit maintained at:-
- Traceable lo Nalions! Institute of Metrology (Thailand), NIMT
2 Certified Referonce Materials The measurement resulls are traceable o St through CPA chem Ltd.,
ANSI-ASQ Nationa! Accreditation Board, Accredited No. AR-1835

Buffer Solution Manutacturer Lot No. Exp. date
pH 4.008 CPA chem 788995 01 Jan 2024
pH 6.982 CPA chem 761017 02 Aug 2022

pH 10.015 CPA chem 766824 04 Sep 2022

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

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH mv mv pH Lxew) x
pH Meler 4.000 177.48 177.4 4,000 0.058 200
SIN.: 104058460 7.000 0.00 0.1 7.000 0.058 2.00
10.000 -177.48 -171.5 10.000 0.058 2.00

Wl -

a 1100855

Cert.No.: 22CH405
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH | Actual mv Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) (£) &
pH Electrode 4.008 4.010 1777 0.0046 2.00
IN.: 1453404 6,982 6.988 386 0.0084 2.00
10.015 10.010 -172.9 0.0073 2.05
Function : T

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

- Model : InLab Expert Pro-ISM

- Serial No. : 1453404

Dimension of probe,

- Length : 120 mm

- Diameter : 12 mm

- Immersion Depth © ~__100__mm.

Calibration Standard uuc* Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (c) (ec) (ec) (°C) k
250 25,002 24.9 -0.102 0.13 200

Remark : - UUC* = Unit Under Calibration

The reporied uncertainly of measuremenl was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidenca of approximalely 85 %.

-a0o-

Waly.

a 1100954
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) s
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUAKG, BANGKOK 10250 @f

TEL 0-2717:300024 FAX. 0-2719-9484 e Tarar.

Certificate of Calibration ~ CertfiesteNo.: 226956

Page: 1of2
Equipment : pH Moter
Wanufacturer: Mettier Taledo This cantificate may not be roproduced other than in full,
excapt with the prior writan approval of the head of
Model SevenCompact 5220 Corporate Services 3: Equipmant Calibration and Testing Services.
Serial No.: C104058460
1D No.: RYG_END183

Condition As-Received: Used liem

Recelved Date: 16 March 2022

Calibration Date: 21 March 2022

Reference: 2203-06110SC Submitted by: ALS Laboratory Group (Thalland) Co.Ltd. Rayong Branch
Amblent Temperature: (23 % 2) °C

Relative Humidity: (50t10)% 816/10 Moo 5 T.Maenam Khu, A Pluakdaseng, Rayong

21140, Thalland

Procedure used: Catibeation were conduclod using in-house calitration Procedure CP-E17 According lo direct moasuremant
method with Multi-Product Calibrator.

Cert. No.: 22E986

Page.: 2 of 2
Result of calibration :- (*) Without adjustment () After adjusiment
Function:  DC voltage measurement Range: 2000 mv
Standard Value UUC* Reading Error Uncertainty
(mv) (mv) (mV) (2pV)
-200.0000 -200.0 0.0 72
-150.0000 -150.0 0.0 69
-100.0000 -100.0 0.0 65
-50.0000 -50.0 0.0 62
0.0000 0.0 0.0 58
50.0000 §0.0 0.0 62
100.0000 100.0 0.0 65
150.0000 150.0 0.0 69
200.0000 200.0 0.0 72

The reported unceriainly of measuremenl was based on a slandard uncertainty mulliplied by a coverage
factor k = 2, providing a level of confidence of approximately 85 %

*UUC= Unit Under Calibration.

Cendition of this result of callbration
1.Reference standards instumants -olo-
Instrument Meodel Sarial No. Cartificate No. Due Date
1) Mutti-Product Calibrator 55004 8440007 21E1444 07 May 2022
2 This resull of caibration was made on roquested al he point spocified by customar
3. The certificate is valid oly 10 Iha item calibralod on date and place of calibration.
4. This Cartification (s traceabla 10 the International System of Unit maintained at-
-National Institute of Metrology Thailand (NIMT)
REVIEW BY . NoPaohi¥.....
A
appROVED BY b
2 ?
e owe SL1813
: gsag Approved Signatory : Cf [l
Issue Date : 22 March 2022 [+] Phalinsa Prabpaipal
[ ] Nuntawat Khamchal
[ |Pornthippa Tameyakul C,? e
B 0284414 a 1101070
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) @
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 Cert.No.: 21TW20
TEL 0-2717-3000 FAX. 0-2719-9484 Page.: 2 of 2
Cert,No.: 21Tw20 Result :  Dissolved Oxygen Meter Adjustmant With Air 100 %
Page.: 1 0f 2
Dissolved Oxygen Probe No.: 16C100647
. .
Certificate of Testing
Titration Method DO Meter
Standard Deviation
Equipment : DO Meler (Azide Modification Method) Reading
Manufacturer : Ysi | (mgiL) {mgiL) (mg/L)
Model : 5100 1: 8.02 802 0.0055
Serial No. : 16L102139 :
D No. : RYG_END140 ;
Recelved Date : 29 January 2021 L
o This report was certified only for the instrument we tested. |t is allowable to use for study
Test Date : 02 February 2021 the system efficiency, The environmental impact control and present to organization it may concerned
Reference : 2101-0817DSC-1 Intend to use for advertising and referral purpose Is prohibited. This report may not be reproduced
other in fullwithout wrillen approval of the laboratory
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
Rayong Branch

Eastern Seaboard Industrial Estate (Rayong)
64177 Moo 4,Building No.B1, Highway 331,
Km81.5, T.Pluakdaeng, A Pluakdaeng,

Rayong 21140 Thailand
L y Ci : Ti (25¢5)°C

Humidity (50 +20) %
Test Procedure : In - house method : CP-CHB

by Comparison Technique with Azide Modification Method
Calibrated by : Walalak Sirithean
Approved by : (!hju

Approved Signatory

(/) Malee Butkruea
() Saithip Meangmai
( ) Warakemn Lerngagtrakul

Issue Date : 3 February 2021

B 0252485

-obo-

Vi

a 1038971




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
53144 PATTANAKARN ROAD SOL 18, SUANLUANG, SUAKLUANG RANGKOK 10250

TEL 02717300037 FAX 0371940483

AT T TS RIS

Cert. No.: 21TM271
Page.; 10f 2

Certificate of Calibration

Equipment : DO Meter with Sensor
Manufacturer : Y8l
Model : 5100
Serial No. : 151102138
10 No. : RYG_ENC140
Submitted by : ALS Laboratory Group (Thalland) Co.,Ltd. Rayong Branch
Eastern Ssaboard Industrial Estate (Rayong)
64/77 Moo 4 Building No.BA1, Highway 331 km. 81.5,
T. Pluakdaeng, A. Pluakdaeng. Rayong 21140 Thailand
Location : TPA On Site Calibration Laboratory
Received Order : 29 January 2021

Calibrated Date : 3 February 2021
Ambient Temperature : (26 + 10 )“C
Relative Humidity : (50£30)%
AC Line Voltage : (220t 22)v

Malee Bulkruea

444

Approved Signatory

Calibrated by :
Approved by :
( ) Pomthippa Tameyaku!

() Suwit Imjai

Issue Date :

4 February 2021

The Uncertainties are for a

A 0024028

Equipment : DO Meter with Sensor Cert. No.: 21TM271
Condition As-Received :  Used Item Page.: Z of 2
Reference : 2101-0817DSC-2
Procedure Used :-

Calibration were conducted using in-house P CP-0T01 g lo comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

The temperature scale used was based on |TS-90.
Condition of this result of callbration
1. Reference standard instrument:-

Instrument Medel Serial No. Cert. No. Due Date
1) Digital Thermometer 1523 2188080 2011389 20 Nov 2021
2. This certificate is valid only to the item calibraled on date and place of calibration.
3. This certification is traceable to the International System of Unit maintained at:-

- National Institute of Metrology Thailand (NIMT)

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.

This instrument was connected with e sensor, S/N.; 16C100647

uuc* Coverage
Point | Doplh | Tomperatwre | Reaing | ST | Hecerel Fastor
(C) (mm ) () (<€) (C) (#C) k
20.00 60 20.008 19.96 -0.048 0.15 200

UUC* : Unit Under Calibration

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

-olo-

¢4

a 1038626

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JATAN) K
CORPORATE SERVICES & EQUIPMENT CALIBRATION AND TESTING SERVICES i{f;f.s\;‘-
S PATTANAKARS ROAD SOI Ik, SUANLUANG SUANLUANG BANGROK 1125 g

TEL 02707 000027 X 02719 34k

WEETBEIEITaZE
CALIBRATION 6644

Cert. No.: 22TM317
Page.: 1 0of 3

Certificate of Calibration

Equipment : Low Temp. Incubator
e
Manufacturer : Memmert REVIEW BY ... r..Y‘}.'.'b:m‘lr‘l.’ -
s
Model : IPP750 APPROVED BY ?Aé
Serial No. : Vo1B.0084 | eyt CAL DATE .5’.1.!.‘? I“ ‘
ID No. : RYG_END154
Submitted by : ALS Laboratory Group (Thailand) Co.,Lid
(Rayong Branch)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand
Location : BOD Room
Received Order ; 22 April 2022
Calibration Date : 22 April 2022
Ambient Temperature : (26:10)°C
Relative Humidity : (50+30)%

Calibrated by : Man Pattanapongpalbcon

Approved by : % .

Approved Signatory
{ ) Pornthippa Tameyakul
(/J Malee Butkruea
() Suwit Imjai
Issue Date ; 3 May 2022

The Uncertainties are for a confidence probability of approximately 95%

A 0040735

I'®\
Equipment : Low Temp. Incubator
Condition As-Received :  Used ltem
Reference : 2204-01460C-1
Procedure Used .-
Calibration were ducted using procedure CP-OT02 according lo direct measurement

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

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34870A MY44031768 21LM12 02 Sep 2022

2. This certificate is valid only to the item calibrated on date and place of calibration
3. This certification is traceable to the Internalional System of Unit.

Rasult of Calibration :- () Without Adjustment

Function of UUC* : Temparature Source

Fresh air setting : Close Environment during calibration

_ Beginning Finished

1/:: 4 Temp (°C) 26 25

REL.Humid. ( % ) 54 58

AC Supply ( Vol ) 221 223
" 8 Belen Ref, Std.

1D No.:

= /” 1 SRTD-2/1
2 8RTD-2/2
3 8RTD-2/3
Probe Installation Details Dimension of Chamber : 4 9RTD-2/4
as 10 cm D= 080 m 5 9RTD-2/5
b= 10 cm W= 10 m 6 ORTD-2/6
c= 10 em H= i2 m T 9RTD-2/7
Capacily= 075 m' 8 9RTD-2/8
9 (ref) 9RTD-2/9

Mol
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Equipment : Low Temp. Incubator Cert. No.: 22TM317
Condition As-Received ; Used ltem Page.: 30f 3
Reference : 2204-01460C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperalure Source
Fresh air setting : Close
Callbration |  UUC* uuc* Temperature Temperature Overall Caoverage
Paint Setting | Reading stability uniformity Variation Factor
('c) (cy 'c) (£°C) (c) (°C) (£°C) k
200 20.0 200 0.022 0.20 022 030 2
Calibration Measured Temperature { °C )
Point Position
1'c) 1 [ 2 | 3 T a4 T 5 | & | 7 | 8 [8(eh
200 20209 | 20474 | 20488 | 20410 | 20075 | 20.062 | 20.027 | 20.069 | 20030

Average" : The average of 3C values in each position

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor,
Temperature unif : The i difference of ! at any sensors and the measured
temperature al the reference localion which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity wilhin the chamber under steady-slate conditions
Overall Variation : The Difference of the maximum and minimum measured lemperatures throughout observation.
uuc* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity

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

-ola-

Sl -

a 1106484

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
)

$344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, RANGKOK 10250 w

TEL 0-2717-3000-24 FAX 0-2719-9484 WBC-TISLTIS 17838
CALIRATION 8900
Certificate of Calibration = Gerfieste No.: 2171200
Page: 1of2
Equipment : Dighal Thermomster With Sensor
Manufacturer: Testo This certificate may not be regroduced other than in full
excepl with the prior writlen approval of the head of
Model : 108 Corperata Services 3: Equipment Calioration and Testing Services,
Serlal No.: 312B14941504
1D No.: RYG_FS0467
Condition As-Recelved: Used ltem
Recelved Datet 0z July 2021
Calibration Date: 07 July 2021
10,08 July 2021
Reference: 2107-006905C Submitted by: ALS Laboratory Group (Thalland) Co .Lid. Rayong Branch
Amblent Temperature: 25 & 31 °C
Rulntive Humidty: (s0t2)% 616/10 Moo 6 T.Maenam Khu, APluakdaeng, Rayong
21140, Thalland

Procedure used: Calibration were conducted using in-house calibration procedure CP-TO1 according to comparisen with
Platinum Resistance Thermometer (PRT) into liquid bath temperature controlier
The temperalure scale used was based on ITS-90,
Condition of this result of calibration
1.Reference standards Instuments :
Instrument Madel Serlal Ho, Certificate No, Due Date

1) Dighal Thermometer 1528-R B18520 211680 26 Jun 2022

2) Platinum Resistance Thermometar 935-14-65 26158801 211680 26 Jun 2022
2 The certificale is valid only to the item calibrated on dale and place of calibration.
3.This Certification is traceable fo the Inlernational System of Unit maintained al:-

-National Institute of Metrolagy Thailand (NIMT)

REVIEW BY

c
APPROVED BY .—8#5

HEXT CAL. DATE shla

Callbrated by : ~ Yossapon Poljorn Approved Signatory :
Issua Date: 09 July 2021 | 1Phalinea Prabpaipal

| 1Chatchawan Khunpiluek
[ A Waniop Larpkum

B 0265214

o)

Cert. No.: 21T1200
Page.: 2 of 2

Result of Calibration:- Wilhout Adjusiment
Function: Temperature measuramant
Dimension of probe : Diameler 3 mm., Length 55 mm, Sheath material : Stainless Stee!

Immersion Standard uuc* Uncertainty
Depth Temperature  Reading Error of Measurement
(mm.) ("c) () (c) (2C)
50 25.0029 4.9 -0.1029 0.12
50 30.0018 28.9 -0.1018 0.12
50 40.0035 40.0 -0.0035 012

UUC* : Unit Under Calibration
The reported uncerlainty of measuremant was based on standard uncerainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.

-000-

/\/
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RYG_ENO184
Metrological Center

SCI ECO Services Cor

ny Limited
' SCG 33/2 Moo 3. T Banpa. A Kaengkhoi, Saraburi 18110, Thailand

Saraburi Tel = +66 3627 3096 Fax . +66 3627 3100
Bangkok Tel : +G68 9205 6851 , +669 8247 2360
Websile - www scieco.coth E-Mail - calibrate@scg co th

Certificate No. T220384101 "Substitute for Calibration Certificate Number T220384"  Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room ) 7
Traritel
Manufacturer : MODULAR RRE
APPROVEDBY & =
Model : IREVCOHCOO
Serial No. : C00351459

Customer Code

RYG_EN0184

1D No. T1939A5

Customer

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

Customer Location

Laboratory

Date of Receipt : 18 February 2022

Calibrated By : Boopchai Suriyawong ( Site Calibration Manager )

)
Approved By PR VA Sujjar Naknakred (Site Calibration Manager)
Date of Issue c_NiMRAE

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

This il Is Issued in with the itions of i granted by the Thal Laboratory Accreditation
Scheme which has assessed the messurement capability of the y and its to national
standards and to the units of roalized at the cor national standard laboratory. This cerlificate may

not be reproduced other than In full except with the prior written approval of the Metrological Center,

FMLI4 117000264
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3312

Metrological Center
SCI ECO Services Company Limited

HEC-TISLTIS. 17025
CALIBRATION 0344

Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailland.

W

ISCG

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3. T Banpa. A Kaengkhol. Saraburi 18110, Thailand

NSCTISETIE
CALIAATION

Certificate No, T220384101

Equipment
Date of Calibration
Environment

Chamber ( Cold Room )
22 February 2022
Temperature :
Line Voltage :
Relative Humidity :

Page2 of 4

Calibration Report

23.2-243 'C
22182272 V
55-65 %RH

Condition of this results of calibration :

Thisequipment was calibrated b

standard thermocouples type T use for ambient temperature measurement . The calibration was done in according

10 WI-T20 { based on ASTM E

All data show below were final values and the initial dats from customer request . The lemperature scale used

was based on ITS - 90 ,

2 Reference Standard Instrument :
Instrument Model
TC TYPET
TC TYPET
DATA LOGGER  34970A

. This ceruficate is traceable to :
National Institute of Metrology (

s

Equipment Description :

Condition of calibrated item : good

y insert 16 standard thermocouples type T into its chamber . the ather one

45-94 ( Reapproved 2001} and AS2853-1986 ).

Instrument No. Centificate No. Due Date

TNI41-TNI150 T210743 21 April 2022

TNISI-TNI60 T210743 21 April 2022
Ti50 T210743 21 April 2022

Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244)

Time Constant - Hour 40 Minute At I s
Fresh Air Damper |:| Open DMin [:l Medium Max }
[Cctose
[X]Not Available
5 Adjusument ; |

( X ) withow adjustnent (

) after adjustment

|
Approved By,

FEMLIS T 150863

Certificate No, T220384101

Calibration Report

A
.
14A
. i i
. |
s H
’ i
Al ! 2
H 7
16E T SA
C=Centre, F=CentreofFace, A=Comer, [ =CentreofEdge
IC = TNI41 12F = TNI52
2A = TNI42 13A = TNI153
34 = TNI43 14A = TNIS4
4F = TNI44 15F = TNI53
5A = TNI45 16k = TNI56|
6A = TNI46
T = TNI4T
§F = TNI48
9A = TNI49
10A = TNISO
1F = TNISI

Approved By.

PMALIS 17 (80580

Page 3 of 4

ISCG

3

Metrological Center
SCI ECO Services Company Limited

Moc 3, T.Banpa, A Kaengkho!, Sarabun 18110, Thailand

Certificate No. T220384101

Measurement Results

Page 4 of 4

Calibration Report

Average Standard Reading at each position {'C )

Calibration Point

TNTAITNI42PTNIA3 | TNT | TNI4S [TNT4GTNIGT TNI148 [ TN 149 TN 150)

0 280 | 296 288 297 ERL 329 | 298 14 BRI e K51 |

INISITND

52| TNIS3| TN1S4 | TN1S5 [TN1Sd |

304 ERL) i 3134 3 n

Chamber ( Cald Room )

Temperature Distribution

Reading ('C ) Coverage
Setting (°C Average (C) | Sbilty (£°C) | Uniformity (°C ) [Uncertainty (+°C
Min, Max | Average Factor k
0 27,41 s 3 130 130 200 208

* The Acuoted uncertainty exclude “uniform

The calibration result apply only the above calibrated itom.

“The vesult of test was found aceurate as shows

“The reported expanded uncertainty is based on a standard uncertainty maltiplicd by & coverage factor & which for o t-distribution, providisg

a level of confidence of approximately 95 % .

ey

m on date and place of test enly,

Approved By_'.”?j—

FMALISHT 150801

( A
’ Bara Scientific Co., Ltd.
68 U Chu Liang Buikting Fioor? Ramad Road
Siiom Bangrak Bangkok Thatand 10500
el 026324300 Fax 0263754967
Bara Scientific www baascentiic com WaC TS 1102y
Certificate of Calibration
Number of Page(s) 10t3
Certificate No. BSCC-UV-280i21
Equipment UVVis Specirophotometer
Mode! UV-1800 e
Manufacturer Shimadzu Siplde ,)5
Serial No. A11454008533CD |
ID No. BKK_ENDO18
Date of receipt 15 October 2021 ‘ U— AL’
Date of calibration 15 October 2021 \ . t "
Date of issue 25 October 2021 15 6T a
Customer name ALS Laboratary Group (Thailand) Co , Ltd
Address 104 SoiF 40 Phatthal Road. Phat Suan Luang Bangkok
10250
Temperature (25.0 - 26 4) "C (On siie)
Humidity (48 5 - 53.4) %RH (On site)
Equipment condition Good Operation
Calibration Location Organic Prep
Calibration Procedure  In-house method WI-UV-702-01 based en ASTM E275-01
Traceability Wavelength Accuracy is traceable 1o cerificate No B7B38 and B7644
Photometric Accuracy is traceable to centificate No B7B46 and BTETT
Stray Light 1s traceable to certificate No B7825
The above certificate are traceble to S unil thiough Starna Scientific Ltd
(UKAS aceredied calibration laboratary NO. 0859)
by Me Janloey
Approved by
Mr.Kanchit Choothep
lechnical Manager
e " v L
>

FMAUV-T0B02 Rev 01 (230163)
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g Bara Scientific Co., Ltd. N Bara Scientific Co., Ltd, SN
68 U Chw Linng Buildng FloorT Ramad Road iﬁ% 808 U Chu Liang Buiiding FloorT Ramad Road BaT:ﬁA
Siom Bangrak Bangkok Thalland 10500 ey Siom Bangrak Bangkak Thaliand 10500 E F
Tel 02-68324300 Fax 02-6375496-7 ”‘\\ = Tal . 02-8324300 Fax 02-6375406-7
Bara Scientific  www barascionthic com . MICTILTS 41 Bara Scientific  www bamscientifc com MO THB TS 1724

Certificate of Calibration Certificate of Calibration

Centificate No. BSCC-UV-250121 Number of Page(s) 2013 | i SR o .
Calibration Results:
Calibration Results:

3.Photometric Accuracy (Visible)
1.Wavelength Accuracy

| Waeieag Cedifind uuc (A) Error (A) Uncertainty (+A)
Certified P (nm} Absarbance (A)
Wavetengihtum) e (am) Error {nm) ncertalnty (+ | e s ey ey
| 05631 05570 -0.0061 0042
3 0te 4200
Al i e 07390 07334 00056 00042
33402 33380 022 018 | 5 i o i
41853 41840 013 018 | Um‘” s o6 o o0
51299 57285 0 pie P 5524 05480 00055 00042 |
878 41 879.15 026 018 (%711 07166 -0 0051 00082 I
10606 10570 00038 00082 |
00000 00000 00000 00042 I
S 05018 04965 00052 00042
06857 06810 00047 00042
o977 05740 00035 00042
00000 00000 0.0000 00042
Sy 05147 LEE 00034 00042
2.Photometric Accuracy (UV) 06743 06705 -0.0038 00042
3308 09880 00018 00042
00000 00000 00000 00042
“ 2
Wavelength Carined UUC (A) Errar {A) Uncertainty (+A) i 05427 05384 06033 0004
{nm) Absorbance (A) 07037 07001 00036 0.0042
| 00000 00000 00000 00075 | 1033 10323 00015 00042
e 717 07198 00024 00075 | 00000 29090 £.0000 oot
71 e Py 354 05268 05238 00033 00042
257 2000 oo 2 06720 06885 00035 00042
08362 08377 00015 00075 1| e L o ot
- 00000 00000 00000 00075 | "GN = Custome not request
02778 02803 00025 00075 |
b 00000 00001 00001 00075 ey Light*
06202 06221 00018 00075
Standard lon{UUC)
“GNR = Customer not request cut-off wavelenght (nm) Absorbance (A}
| 2009120 11nm | 20274 |
The Stray bght Iransmission reference is fess than | D%T and Stray hght absorbance reference is greater than 2 00A
“Stray Light not NSC-ONSC Accredited.
Tha measwrement uncaninty is base o1 & Sandard uncenainty muikpied by & coverage lactor Pe W v
***End of Certificate**

FMAUV-708.02 Rey 01 (730183

FMAUV 70807 Rev 01 (230163}
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Table of Contents
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Agilent
Agileot CrossLab Compliance Services CrOSSLab Goeer !
Table of Cortents 2
Test Summary a
EQUIPMENT QUALIFICATION REPORT (EQR e DU !
Instrumant Delalls X 5
Agilent CrossLab Compliance Eleuign Fertint ¢
Profacei Details a
Qualification Type: ICPMS-0Q C ; '
osts 9
Auto Check : SP54
System 10: JP15471168 P ’
Integrated Sample Introduction System (ISIS) Check : 15153 10
EQP Name AgileniRecommended Autotune : GB403A 1
Background (No Gas Mode) : GB403A 13
EQP Revision ICPMS.02.50
Background (Gas Modes) : GB403A 14
EQP Publish Date: March 2020 20-Minuta Stabiily (Mo Gas Mods) : G3403A 15
Declaration of Change Control %
Date Seplember 30, 2021 4:07:18 PM Atiochmenis 1
achmer
Report Type Report
Electrenic Signature ot
Org. Nama: ALS Laboralory Group ( Thalland) Co.,Ltd. (> “TretmaclonLogs -
0Org. Location 104 Phattanakarn 40, Suan Luang, Bangkok 10250
REVIEWBY .. S‘P‘L"“ H
PPROVED EY ;S‘?!M’;? e
NExT cAL, DATE 23, March tory
Date: September 30. 2021 40718 PM. Date: ‘Septambar 30, 2021 4:07:18 PM
System ID: JPi5aT1160 1 System ID: JP154T1160
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©2021 by Aglient Technologles Agllent Crosalab Compliance Services

Test Summary

Purpose

This sectian includes a status for each scheduled test and For each lest that is run, (1) the staius is
autsmatically determined based on pra-defined limits, and (2) the total number of times the test was run is cisplayed, For celalled
resulis and specificaions for a lest, refer (o the test results inthis EQR,

Status. Runs
Autosampler Check : SPS4 Pass 1
Integrated Sample Introduction System (ISIS) Check : ISIS3 Pass 1
Autotune : GE403A Pass. A
Background (No Gas Mode) : GB403A Pass 1
Background (Gas Modes) : GB403A Pass 1
20-Minute Stabllity (No Gas Made) | GB403A Pass 1

© 2021 by Agllent Technologles Agllent CrossLab Gempliance Services

Service Details
Purpose
This section includes local contact and delivery detalls for this service.

General Details.

Service Order No./Reguest: 6004837154

EQF Name: AgilentRecommended
EQF Revision: ICPMS.02.50

Repert Type: Regon

Organization Detalls
Name; ALS Labaratery Group ( Thailand) Ca.,Lid.

Location: 104 Phattanakamn 49, Suan Luang, Bangkok 10250.

Local Cantact Details

Name: Chatchansai Komarakul,
Job Tite: Manager
Qualification Lacation: Laboratary

Operator Datails.

Overall Qualification Status Name: Panthep Kurasathain
Pass T i Job Tile: Field Service Emgineer,
Data Acquisition Details
Acguisition Software Name: MassHunter
Acquisition Softwars Revislon: c.01.04
Cuslomer Dala System (COS): fcphs: MassHuntar
-
Date: September 30, 2021 4.07:18 PM Date: Seplamber 30, 2021 407:18 PM
System ID; JP154T1169 System D; JP15471162
Paged /34 Paged/34
©2021 by Aglient Technologies Agilent CrossLab Compllance Services ‘© 2021 by Agllent Technologles Agllent Crosslab Cempliance Services
Instrument Details Sl
ispose Manufacturer Agilent Technologies
This section desciibes the as found system configuratian. Hsime iy
Details Model Number G32924
‘Sarlal Numbar 3U1610713
ICP-MS 1
Manutacturer Agilen! Technologles
Name 7900
Model Number GBAD3A
Installed Options #100H: Standard Package wilh Hydrogen option
Detactor Type sa
C Nobuizer Mira Mist (63161) G
Spray Chambar Quertz
Torch Quartz
Sampling Cone HNi
Skimmer Cone Ni
Serial Number JP15471160
Firmware Revision C.01.04
1515 1
Manufacturer Agllent Technologies
Name 15153 .
Medel Number GB4T1A
Type Pedstallic pump system i
C- Serlal Number JP15510227 (-
Autasamplar 1
Manufacturer Aglient Technalogles
Name SPS4
Model Number GB410A
Serial Number AU1E430722
Dato: Seplombor 30, 2021 4,07:18 PM Dats: Seqtembar 30, 2021 4/07:18 Pht
Systam D! JPI5471169 System ID: 1P154TI169
Page 6134
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©2021 by Agllent Technalogles Agitent CrassLab Compliance Services ©32021 by Agilant Technologles Agllent CrossLab Compliance Services

Calculation Formulas Protocol Details
Purposs Purpose
This section includes calculation farmulas for sll avallable tests, Depending upon which tests are schedulad, all or some apply to your This section lists the revisions for sk test units used in this repont. For complete test-specific and high-level change detalls, refer to the
qualfication. Revision Histary document.
| Test Revision Test
For a description of calculstions for ICP-MS lests performe:d by the MassHunter software, refer 1o the MassHunter application and ICPMS.02.50 20-Minute Stability (No Gas Mode)
documentation.
ICPMS.02.50 Autosampler Check
IGPMS.02.50 Aulotune:
ICPMS.02.50 Background (Gas Modes)
ICPMS.02.50 Background (No Gas Mode)
C | ( cPuses Integrated Sample Introduction System (1S1S) Chock
Date: Soplember 20, 2021 4:07:18 PM Date: Septembar 302021 407:18 PM
System ID: JP154TI189 System I0: JP1S471160
Paga7/34 Poge 834
© 2021 by Agitent Technologies Agllent CrossLab Compiiance Services © 2021 by Agiiont Technologles Aglient CrossLab Compliance Services.
Autosampler Check | Integrated Sample Introduction System (ISIS) Check
Purpose
This test demonstrates Ihat the autesampler module Is carrectly installed and connected. [t does not test module performance.
Purposa
This test demonsirates (hat the ISIS module Is correctly Instalied and connected. It does not test module performance.
Setpoint
Rusiot Observed Result  Expected Resull  Status |
Criteria i Setpeint
Aftar tha self test, Is proba in the home position? e i< 1l ol - = Result
1= i [ves iPans ] Observed Resull  Expected Result  Stalus
! - | Criteria
As commanded, is the probe positioned af vial 27 oot o As EER P .
MYes Yes iPass C commanded, does the pump folale? ‘Y“ | ves [Pass
It i
s - a1 | A i 1 o * i
Setpoint Status: IPass . - Runs:{1 ! s commanded, do the velves load and inject? Ives ™ Pass
| T
Overall Autosampler Check Test Status Bhcbpsedntd, e
N " Setpoint Status: ‘Pass | Runs: |1

Pass | |

Overall Integrated Sample Introduction System (IS1S) Chack Test Status

Pass
i
Date: Saptember 30, 2021 407118 PM : Date: Seplember 30, 2021 4:0718 PM
Systam 10: P1s4T169 Systam D: IPiS4T1160
Page 8/34 Page 10/ 34




©2021 by Agilent Technologies

Autotune

Purpose

Agllent CrossLab Compllance Services.

This test uses traceale checkoul standards to run a saftware-axeculed autolune in all modes. The tune repart pravides values for
peak width, mass axis, sensilivity, oxide species, and doubly-charged spacies lasts.

Setpoint
Results

Peakwidth Mass 7
Aglent Recommended:

Status:

Paakwidth Mass 89
Agllent Reccmmended:

Status:

Peakwidih Mass 206
Agllent Recommendad:

Statua:

Mass Axis 7
Agllent Recommended;

Status:

Mass Axis 63
Agilent Recommended:

Status:
Mass Axis 205

Aglent Recommendad:

Status: -
Date: September 30, 2021 407:18 P

System 1D JP1seTIIED

Page 11134

2021 by Agilent Technologies

Mass 7 Sensitivity No Gas
Agilent Recommended:

‘ Meps/ppm

Stalus:

Mass B9 Sensitivity No Gas
Agilent Recommanded:
Status:

Mass 205 Sensilivity No Gas
Agllent Recommenged:
Status:

Mass 59 Sensitivity He
Agllent Recommended:
Status:

Mass BO Sensitivity H2
Agilent Recommended:
Status:

Oxide Ratlo 156/140
Agilent Recommended:

Status;

Doubly Charged Species Ratio 70/140 «
Agilent Recommended:

Status;

Sotpoint Status: |Pass R

Overall Autotune Test Status

Agllent CrossLab Compliance Services

Pass |
Date: September 30, 2021 4.07:18 PM
System 0: JP15471169

Page 12/34

©2021 by Aghlent Technologles

Background (No Gas Mode)

Purpose

Agllent CrossLab Compliance Services

This test examines the background of the ICP-MS in no gas mode by monitoring lons during & tlank run.

Setpoint

Conditions

Masses: 7 | AMU

sl
1205 | Amu

Measurements and Resulls.
Masses (AMU

Maasured Value:

Agllent Recommended:
Status:

Setpoint Status: 'Pass

Ovarall Background (No Gas Mode) Test Status

7
3200
PR

Pass
Data: Seplembel 30, 2021 4.07:18 PM
Systom 10: JP154T1168

Page 13/34

©2021 by Agllent Technoloples

Background (Gas Mode)

Purpose

Agllant CrossLab Gomplianca Services

This test examines the background af the ICP-MS in the various gas modes by manitoring iors during a blank run.

Setpoint Gas Mode:
Conditions

Mass: %
Integration Time: 10

Cycles: 20 |

Measurements and Results
Mass (AMU):

Measurad Value:

Agilent Recommended;
Status:

Setpaint Status: [pass i !

Runs: |1

Setpoint Gas Mode:

Conditions
Mass: 7%
Integration Time: 10
Cycles: 20

Measurements and Resulls
Mass (AMU):

Meosured Value:

Agllent Recommended:
Status:

Setpoint Status: IPass

‘Overall Background (Gas Mode) Test Status

Runs:ibt |

Pass
Data: Septemtaer 30, 2021 4:07:18 PM
System ID: JP15471180

Page 14734
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20-Minute Stability (No Gas Mode)
Purpose
This. the s in the chy

Agllent CrossLab Compliance Services

standard over a 20-minute period lo verify that the signal is stable,

The %RSD of the abundanze of given ions is calculated intermally by the software and compared 1o the mit

Setpoint
Condilions
Mode: ‘spectom
Masses: 7,9, 59, 89, 140,206
Integratian Time: ifw i e
Peak Pattarn: 3

(. resertons: 20 !
Sweeps/Raplicates: 100 i

Measurements and Results
Masses (AMU):

Stability RSD;

Aglient Recommended:
Stalus:

Setpolnt Status:

Overall 20-Minute Stability (No Gas Moda) Tost Status

Pass
Date; ‘Septermber 30, 2021 4.07:18 FM
Bystem 10: JP15471163

Poge 1534

© 2021 by Agllent Technologies Agilent CrossLab Compllance Services

Declaration of Change Control

This document is under change control. Revision histary is maintained and printed on each document. Access 1o the master
documents i3 limited 1o process owners. Documents recelve periodic review and cannot be assigned an evergreen statys,  The
qualification performed according 1o this only lo the in placa al the tme of the

" Aglient that instrument configuration change management procedures be in place in order to
maiciain the validation process. Any changes tc the analytical or compter hardware or saftware must be clearly specified. A
change menagement syslem provides a means for determining the degree of regualification reguired accarding to the extent of the

changes made, All details of the changes must be thoroughly recorded and documented, togethar with details of completed tests and

their results. Note: L]

Date: Seplember 30, 2021 4.07:18 PM
System ID; JP154T1168

Page 16134
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Attachments

Training requirements note: The delivery engineer atlaches an AGE technique-specific training cerlificate to the Equipment
Qualification Report (EQR). Obtaining ACE technique-specific cartification Includes pre-requisite ralnings for Data Integrity, General
Complianca fopics (GMP, GLP, ALCOA, etc.), instrument hardware and software companants, and the ACE lechnigua Itsell. The one

ortif pre-raquisite traini in the Agilent Leaming Management System calied Success
Factars.

Location Category Document Name Page
EQR General Certificate of System Quallfication 18
EQR General Operator's lraining certficate and quslifications. 19
EQR General Cerlificate of Qualification for ACE 20
EQR Ganeral Certificate of Qualification for ACE 21
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Agilent Technologies
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Emission Spectoscopy a ‘Conforms
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Gonaral Genaral
Documant Name: Oparalar's tralning certficate and qualfications : Document Name:
& Agllent TecAnatoging £ Rgiton Tochnalogles
Certificate of Completion Certificate of Completion
Leamer Mame Pantiep Kerasathain Learnze Nommo: Pantiep Kurstathsin
Titke O Course: AN-CEICPMS-2-036-A:Agilent 7900 ICEMS FSE updals traiaing C Title OF Couese: AN-CE-SS-11-036-A ACE 3.X User Updoe Truining
Completion Date: June 2,2014 Completion Dase July 7,020
Cenlfied By Company: Leaming ot Agllent Cenified By Company. Leaming at Agitent
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A srtifial for Service and suw«mw..i. nym.hk.,.,,.‘.,,\,h,..m...... Acenifea raining s o1l Technolo
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) i i i
@‘ SCG SCI ECO Services Company Limited | @ | SCG SCHER0 Sanviea Sodipany Linisd
CHUNT- By, D8 MATERIALY 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110 e Bt osd Mol 33/2 Moo 3, T.Banpa. A Kaengkhoi, Saraburi 18110
Telephone - +66 2 586 57924  Fax : +B6 2 586 5109 | Telephone : +66 2 586 5792-4  Fax @ +66 2 586 5109
Websile : www.scleco.co.th E-Mail - calibrate@scg.co.th | Webelle:: wwwiaclacoico.th E-Mail calioratefisog:coith
Certificate No. T220730 wgs e Certificate No, T220730 Page Zof 6
Certificate of Calibration Calibration Report
Equipment i HEATING BLOCK
Equipment : HEATING BLOCK Date of Calibration : 7 April 2022
Environment : Temperature : 218-23.1 °C
Manufacturer : Environmental Express Line Voltage : 221.6-226.3 V
Relative Humidity : 55-65 %RH
Model ; revewey . Jarpan e e e
SC195 £y t !, Condition of this results of calibration :
) ‘Vi’l(- u | 1. This cquipment was calibrated by insert nine standard thermocouples type T into its chamber |, the other one
SerlalNo. ¢ G9T4CECW3285 ARFECYEDIBY s ’l ! f | standard thermocouples type T use for ambient . The calit was done in according
; 3110/ 10 WIT20.
Customer Code ¢ BKK_EL0054 next e owte TR All data show below were final values and the initiol data from customer request . The temperature scale used
was based on ITS - 90,
ID No. : T5306A3 2 Reference Standard Instrument -
Instrument Model Instrument No. Cenificate No. Due Date
Customer i ALS Laboratory Group (Thailand) Co.,Ltd. ™ TYPET TN221-TN230 T210008 08 June 2022
T TYPET TN231-TN240 T210008 08 June 2022
104 Phatthanakan 40, Phatthanskan Rd., Khwacng Phatthanakan, 5 ?:TA :(:‘GTER 34;7?‘“ T 210008 OBiJxne2022
8 certtficate 18 traceable o
Khet Susn Luang, Bangkok 10250 4 ::::::“\‘n:::::’:r:;lﬁu:y;;:m\nml ¥ through Metrological Center { NSC-TISFTIS 17025 CALIBRATION 0244.)
cati . g Equij 1 Deseription
Customer Location vied D’ges“on Lab T::::’?::smnl - 2 Hour 25 Minue Al_95_°C
Date of Rcceipt ;30 March 2022 Fresh Air Datnper D?::: DMm D Medium Max
[X] Mot Available
Calibrated By i Watcharapon Sangtong (Technician ) 5. Adjustment -
S/ () wahout adjustment € X ) after adjustment
Approved By t o /Sujjar Naknakred (Site Calibration Manager )
Date of Issue : 1TAPRIZ
Approved By..
The uncertainties are for 2 confidence probability of approximately 95%.
;hi: cm@n Is issued in with the ions of granted by the Thai Laboratory Accreditation
cheme which has assessed the measurement capabllity of the laboratory and its traceabllity to recognized national
standards and to the units of measurement realized at the corresponding national standard laboralory. This certificate may
not b reproduced other than in full sxcept with the prior written aparoval of the Metrojogleal Center,
FM-L13 108 30-05.57
FM-112 169 310.05.57
|
Metrological Center Metrological Center
S C G SCI ECO Services Company Limited ™ s C G SCI ECO Services Company Limited
CEeNT Biona MaTEALS 33/2 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18110 e e 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924 Fax . +66 2 586 5109 Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certifiente No.  T220730 Page 3 of 6 Certifieate No, 220730 Page 4ol 6
Calibration Report Calibration Report
Measurement Results
Calibration Point Average Standard Reading at each position ('C )
| R1 Holel-Holet| TN221 TN222 TN223 TN TN225 TN226
CAL POINT Max 9360 93 82 M08 w20 9436 94 26
| 98 Min 9307 93.26 151 93.66 9382 9T
| Average 9333 93 54 9T 93.93 9409 93,98
R2 HoleZ-lolel2] TN227 TN228 TNI29 TN230 TN231 TN232
Max 94.59 e 463 9455 94.52 95.00
Min 94.05 942 08 9197 9426 4 ad
Average 9432 9452 9436 H.26 9454 94.72
[ R3 Holel3-Tolel8] TN233 | TN234 | TN235 | TN236 | TN237 | T2
| Max 9503 9454 94.76 G484 95.06 9473
Min 9446 9395 9420 9426 449 9418
Averuge M ™26 9449 9456 .78 9445
R4 Molel9-Tole2d| TN239 [ TN240 | TN221 | TN222 | TN223 | TN224
Max 489 9482 9573 9385 9573 56.10
Min 433 9426 9551 9562 9551 585
Average 9461 .54 95.62 9573 9562 9557
RS Hole25-Hole30| TN225 TN226 TN227 TN228 TN229 TN230
Max 9628 96.39 9637 96.54 9619 S6.04
Min 96.01 9.10 5602 920 9589 9571
Average 9%6.15 9624 9620 6.7 9604 95 85
R6 Holedl-Holeds| TN231 | TN232 | TN233 [ TN234 | TNZ3S | TN236
Max, 96,64 9697 47,03 9648 533 9576
Min 96.53 6665 9671 96,08 9598 9543
Average 96.68 9681 56,87 9628 916 95.60
R7 Holedi-Holed2| TN237 | TN238 | TN239 | TN20 | TN221 | TN222
Max. 96.46 96,15 96.19 96.06 9695 97.09
Min 9613 9334 95 43 9512 90,64 96,78
Average 5630 5.9 96.02 4549 9640 9693
[ RS Holea3-Holeds| TN223 | TN224 | TN225 | TN226 | TN227 | TN228
Max, 9691 9658 96.13 9619 5634 96.19
Min 9655 9621 95.50 95,87 96.0) 9588
Average 9673 96.40 9596 56,03 618 96,03
} 7 ed By, ﬁ
Approved By, e Approved By, —
FMLI3 108 30:05.57 ML 13 1087300567
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Certificate No.  T220730 Page Sof 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading ot cach position {c)
RI Holel-Holes| TN221 | TN222 | TN223 | TN224 | Tm2zs | Taae
CAL POINT Max 10447 104,65 10479 10531 10847 103 46
105 Min 10415 10427 10445 104 98 10514 105.20
Average 10431 104.46 104,62 105,15 10531 10533
R2 Hole7-Holel2| TN227 TN228 TN229 TN230 TN231 TN232
Max 105,53 10573 103.68 105 84 10897 106.07
Min 105.28 10843 10535 10852 105,68 108 3
Average 10542 108 58 10550 105,68 105 82 105,95
R3 Holeld-Holed8| TN233 | TN234 | IN235 | IN236 | TN237 | TN23
Max 106.14 106.06 10581 106,05 105 81 105 67
Min 105,88 105 %1 103,85 108 60 105,83 105,64
Average 106.00 10594 108.68 10592 105.67 10578
R4 Holel9-Hole2d| TN239 | TN240 | TN221 | TN222 | TN223 | TN2M4
Max 105,86 105.60 10444 10431 1426 10478
Min 105.61 10537 104.27 104.35 104.12 104.61
Average 10574 10548 10435 10443 10420 [
[ RS Holezs-hote3n| TNzzs | Tma6 | TN227 | TNz | TNaze | TNade
Max 104.94 10493 104.97 1035.08 10465 104.60
Min 104.77 10475 104.76 16450 1451 10449
Average 104 85 10484 104.56 104.99 104.60 10459
R6 HaledI-Hlole36| TN231 TN232 TN233 TN} TN23§ TN236
Man 105 42 10545 105.61 1495 10484 14 42
Min 10527 10527 10544 104.76 14,66 104.25
Average 105.36 10536 10533 104.86 104.75 10433
R7 Holed7-Holed2] TN237 | TN | TN239 | TNM0 | TN21 | TNI2
Max 10517 104 70 104,59 104,51 105.22 10553
Min 105 00 10453 10341 10435 10504 105,37
Average 103 08 104.62 104.50 104.43 105.13 108,45
RB loked3-lloleds| TN223 | TN224 | TN225 | TN226 | TN227 | TN228
Mas 108 61 108,43 105,10 10477 104.87 165,02
Min 105 44 10528 104,92 104 60 10470 104 85
Average 10553 10537 10501 104.69 10479 10493

Approved By, >

FM-113 108/30-05-57

Certificate No. T220730 Page 5 of 6

Calibration Report

Measurement Results:

HEATING BLOCK Temperature Distribution

Reading (°C )
Setting ('C) Stabitity (+°C ) Uncertalnty (+'C )
Min , Max Average
1000 1000, 1004 1001 029 083
1050 1050, 1054 105.1 020 07

* The quoted uncertainy exclude " uniformity ~

The calibration result apply only the sbove colibroted item

The result of iest was found accurale os shawn on date and place

f 1est only
The repored expanded uncerainty is based on a standard uncerainty niultiplied by a coverage factor 4 which for s v-distribation, providing

a level of confidence of appraximately 95 %

~

Approved By,

FM-L13 10830-05.57

Metrological Center
SCI ECO Services Company Limited

@ISCG

3372 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel: +66 3627 3096 Fax . +66 3627 3100
Bangkok Tel : +668 9205 6851 , +869 8247 2360
Website | www.scleco.co.th E-Mail : calibrate@scg.co.th

NEG-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T211009 Page 1 of 4

Certificate of Calibration

Equipment + Chamber (Cold Room)

Manufacturer : KOLDTECH

Model : KM 320 REVIEW BY ...

Serial No. : TBN-1012061/05 APPROVED BY ...
Customer Code : BKK_EN0167 NEXT CAL. DATE .".b! |

ID No. : T2463A3

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

Customer Location : Laboratory

Date of Receipt : 6 May 2021

Calibrated By : Watcharapon Songthong (Technician }
Approved By & iﬂ""' z"a / Boonchai Suriyawong (Site Calibration Manager)
Date of Issue : _M

The inties are for a confid

probability of app ly 95%.

This Certificate s issued in with the of granted by the Thai Laboratery Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of realized at the national standard laboratory. This certificate may
not be reproduced other than In full except with the prior written approval of the Metrolagical Center.

FM-L14 117/01-02-64

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18110, Thailand.

©/SCG

NSC-TISITIS 17025
CALIBRATION 0244

Certificate No. T211009 Page 2 of 4

Calibration Report

Equipment : Chamber (Cold Room)

Date of Calibration : 18 May 2021

Environment : Temperature :  23.4-249 °C
Line Voltage :  221.4-2302 V

Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber | the other one
standard thermocouples type T use for ambient temp . The
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 80 .

was done in

2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No, Due Date
TC TYPET TN161-TN170 T210009 8 January 2022
TC TYPET TNI71-TN180 T210009 8 January 2022
DATA LOGGER  34970A T149 T210009 & January 2022
3. This centificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour - Minute At 3 C
Fresh Air Damper  [_] Open M ] Medium Max
Close
[X]Not Available

E o

bl

Adjustment :

( X} without adjustment () after adjustment

Approved By. ‘ig“"ﬂ 4"7

FM-L15 117/15-05-63




Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18110, Thailand.

®ISCG

NSC-TISLTIS 17025
CALIBRATION 0241

Certificate No. T211009 Page 3 of 4
Calibration Report
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

©|scG

Certificate No. T211009 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position ("C )

[ catibration Point_[TvaeaTN162 TN163] TN1G4] TN 165 [T 166 TN 167 TN168[TN 163 TNLT0
| il 3 323 | 338 [ 323 | 341 [ 336 | 352 [ 3 [ 30 | 329 | 3s0

TN171TNL72{ TN173| TN174 | TN175 [TN176)
336 | 318 | 352 | 322 | 328 | 33

Chamber (Cold Room) Temperature Distribution
; Reading (C) i ; : o | coversee
Setting { ©)| Min, Max I Avuuge Average (C) | Stability (+ C) | Uniformity ( C ) |Uncertainty (+ C —
30 27,34 [ 3.0 13 1.00 L10 1.46 2.00

* The Acuated uncertalnty exclude "uniformity”
The calibration result apply only the above calibrated item.

The result of test was found sccurate as shown on date and place of test only.
16 = THlsl 128 =INIT The reported expanded uncertainty is based on a standard uncertalnty multiplied by a coverage factor & which for a t-distribution, providing
2A = TNI62 13A = TNI73 alevel of confidence of approximately 95 % .
3A = TNI63 144 = TNI174|
GF - TNIG IS = TNITS, 5 341'
App: d By.
SA = TNI6S 16E = TNI176|
6A = TNI66
TE = TNI167
8F = TNI168
9A = TN169
10A = TNI70
HF = TNITI
bkl
Approved By
FM-L15 L17/15-05-63 FM-L15117/15-05-63
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Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur / mercur plus

(requires a separate OQ prolocol)
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Maintenance works basic unit
tightness visual check inside the Mercur
visual check if gold-traps are broken
visual check if spectrometer is contaminated
reactor cleaning
check pump-hose, if necessary change it
check drying-hose, output gas-liquid-separator
test Bubble-Sensor
check gas flows
check volume flows, reagents
recording stray light values

{ measurement with 30 ng/l

Mai 1ce works A I Serial No..

lubricale the dosing-winding (Teflon-grease-spray)
clean the dosing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some drops of oil

check the toothed belt
check the position of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<14s AS52, typ. 7s/<20s AS525. typ.10s)

check the pump rate of washing cup
check the electrical hose connections for good contact

check the connectors of the magnetic valves
check the dosing hose for buckling, if necessary exchange it

analytikjena

NNONYNYENNE

e X9

ONENAEEENN

analytikjena
S A
L "~ [nominal  [actual
Device paral
i paramster Sons value _ |value
ivisual check general fightness inside the Mercur ) ok z changed: (m] |
|visual check Goldtraps ok ,E/'changed' =
| visual check spectrometer |
i cuvelle lok:  JA" changed: [
lens lok: [ |changed: O |
check pump hoses ok: [ changed: [J
check hoses and hose connectors ok: [3  changed: [
check and clean reaclor lok &a changed: O
check drying hose output Gas-liquid-seperator ok =) ‘ changed: [J
check bubble-sensor B o ok Ef (notok.: 0
Check gasflow
B Argon pressure valve 4 12-150m | (G bw
10 NIm or
[ Valve 1 0186 NLimin | 0.1bY mA.'..
| 50 Nt or
| Vahaz 0833 NUmin | 088 N),/vmnl
5 NUh or |
| Vale:3 0083 NLimin | 0083 1y Jowid
10 NKh or
‘ . bt 168N | O-16 1/
Check liquid flow
. " 25mimin | g,
Acid Pl | 2.5 ol feaiy |
Red -agent :?mmll‘mln | 1.6 m*/h«llr] i
Sample 110?:'::“" | o 'Ml /v'\m i
Adventitious light - values ) from file

Device parameter

Analytical parameters

Conditions. max.conc 10pgi. PMT-voltage: . #¢4 v
Blank-solution
without enrichment / FBR 30 ng/L.
Conditions. max conc 1 7pgil. PMT-voltage A% v
Blank-solution
with enrichment / FBR 30 ng/L

{ Fok - factor { Int. / Int, )

[ Stder Bkon ]

Signature Technician \

Bk ., 710t /ross.

Place, Date (DD/MM/YYYY)

analytikjena
inal |actual
nominal :}x 1

|Int . £
Int > 0.0015 | Int, |
|RSD<3% |RSD.J:12 %
| |

ong
v

j |Int....{
/Int>0.008 |Int;...
|[RSD <3 % |RSD. 05

|>35 1 4

Signature Customer

oblow [ 2034
Place, Date (DD/MM/YYYY)

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES
SHAM PATTANAKARN RUATYSOI 1K SUANLUANG. SUANLUANG BANGKOK 10250

TEL 27073000 24 FAX 02719 9480

Cert. No.: 21TM2188
Page.: 10f 3

Certificate of Calibration

Equipment : Autoclave

Manufacturer : AES Laboratory | REVIEW BY ... b‘ﬂl‘dﬂq -

Model : Masterclave 528 | APPROVED BY -

Serial No. : 34677152 wexton. oare 0 10ela
1D No. : BKK_ML0O043

Submitted by : ALS Laboratory Group (Thaland) Co. Lid.

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

Location : Media Preparation Room

1 December 2021
1 December 2021
(26+10}°C
(50£30)%

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

Calibrated by : Khil Rutlanaprapachai

Approved by ©

Approved Signatory
( 1 Pornthippa Tameyakul

(/') Malee Butkruea

() Suwit Imjai

7 December 2021

Issue Date :

ies are for a

A 0007203




Equipment : Autoclave Cert. No.: 21TM218B
Condition As-Received : Used Item Page.: 2 of 3
Reference 2112-00020C-2

Procedure Used :-
Calibration wera conducled using in-house calibralion procedure CP-OT03 according lo direct
measurement mathod with Data Acguisition which connected with Thermecouple Type T
‘The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrumant Madel Serial No. Cort. No. Due Date
1) Data Acquisition 34970A MY44060450 21LM4i1 06 Mar 2022

2. This cerlificate is valid only to the item calibrated on date and place of calibration

3. This centificalion is traceable 1o the International System of Unit.

4. This resull of calibralicn covers laboratory autoclaves for the sterilization of goods and material which
could be infacled with organisms calegorized as Hazard Group 1, 2 and 3°*

¢ =c 1 of pathogens g 1o hazard and categories of containmenl, second edition, 1990 )
It does nol cover autoclaves for use with material infect wilh organisms in Hazard Group 4, for which
complele and sterilization of infected is considered to be essential.

This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care. or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

Equipment : Autoclave Cert. No.; 21TM2188

Condition As-Received : Used llem Page.: 30of 3
Reference : 2112-00020C-2
Result of Calibration :- (") Without Adjusiment
0 p Set : Tempi = 1210 "C
Sterilization period = 15 minute
vucr uucr Average” Prassure | Coverage
Setting | Reading | Position | Standard Reading | >2""¥ | Reading [“™"™™ | Factor
(*€) (°C) ("C) (£°C)| (bar) (£°C) k
il 120.792
121.0 120.7 2 120.674 0.078 11 0.75 2
3 120.815

Average® : The average of 30 values in each posilion.

Stability : One-half of the greatest maximum difference of measured lemperature al any one probe.
uuc* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

Result of Calibration ;= ( * ) Without Adjustment -o0e-
Function of UUC* : Temperalure Source
Environmental
("C) | {%RH.) ( Volt )
Beginning of Calibration 24 51 220 |
Finished of Calibration 25 53 221
Pasition Description Ref. Std. ‘
kgt 1D No.: |
1= |Center of chamber 19-14TC-01 |
2= |Temperature sensor 18-14TC-02
3= |Exhaust port 19-14TC-03
a 1085616 a 1085615
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EOUIPMENT CALIBRATION AN TESTING SERVICES
SR A s e s s e o ] p—— S— S——
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2101-00120C-1
Cert. No.: 21TM64 Procedure Used :-
Page.: 10l 2 Ci ion were using cali p CP-0T02 g lo direct i
Certificate of Calibration method with Data Acquisition which connected with Resistanca Temperatura Detactor ( RTD )
The temperature scale used was based on ITS-90.
Condition of this result of calibration
Equipment : Incubator 1. Reference standard instrument.-
Instrument Serlal No. Cert. No. Traceable Due Date
Manufacturer : Shellab 1) Data Acquisition MY44067817 20LM8 NIST, NIMT 28 Jul 2021
2. This certification is traceable to the SI unit
Model ; 1915A 3. This certificate is valid only to the item calibrated on dale and place of calibration.
Remark : NIST : National Institule of Standards and Technology, The Uniled State of America.
Sarlal No. : 0200599 NIMT : National Institute of Metrology Thailand.
Result of Calibration ;- (") Without Adjustment
1D No.: BKK_MLO010 Funetion of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd Beginning Finished
104 Phatthanakan 40, Phatthanakan Rd., _{ Temp. ( C ) 25 24
Khwaeng Phatthanakan, Khel Suan Luang, z -] REL Humid. { % ) 53 51
Bangkok 10250 Thailand g [AC Supgply ( Volt } 221 220
Location : Incubation & Microbiological Reading
H
Received Order : 5 January 2021 § Position : | Rel. Std.ID No.:
Calibration Date : 5 January 2021 W 1 T5RTOZ
Ambient Temperature : (26 +10)°C 2 2 15RTD2/12
Relative Humidity : (50430)% 3 15RTDZ/3
Calibeaced by': Kinda Mol Probe Installation Detalls : Dimension of Chamber : 4 AERTO2N4
i e R 5 15RTD2MS
Wl i 5 e o age 5 15RTD2/16
Approved by . iy © om i i3 m 7 1SRTD2M17
Approved Signalory Capacty = 0.81 - 8 15RTD2/18
( ) Pomnthippa Tameyakul 9 (ref.} 15RTD2/18

(¥ ) Malee Butkruea
{ ) Suwit Imjal

Issue Date : 13 January 2021

The Uncertaintics are for o confidence probability of approximately 5%

A 0023539

Ty .

a 1036401
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES 57220
SHAPATTANAKARN ROAD SO1 1, SUANLUANG. SUANLUANG HANGRUK 10250
Equipment : Incubator Cert. No.: 21TM64 TEL 037070037 FAX 0 17195488 brronimiel i
Condition As-Received : Used ltem Page.: 30of 3
Reference : 2101-00120C-1
Result of Calibration :- (*) Without Adjustment Cert, No.: 21TM1101
Function of UUC* : Temperature Source . . . Page.: 10of3
Calbraton | U0G | UG | Temperatare | Temperature | Gvarat Covare Certificate of Calibration
Point Setting | Reading stability uniformity Variation Factor
('c) ey (c) (£°C) (c) (cy (C) L3 i Stk AnkT
30 | 350 | 30 0,047 057 0 | om 2 Fauipment: ot oven SHn
Calibration Measured Temperature ( °C ) ‘ Manufacturer : Binder
Point Position ‘
(*c) 1 [ 2 T 3 T 4 T 5 T & J 7 | 8 T otref) | Model : ED240/E2
350 35136 | 35178 | 34473 | 34812 | 34424 | 35356 | 34.858 | 35204 | 34927 ‘
5 - Serial No. 00-15533
Average" : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured lemperature at any one sensor. ‘ D No. : BKK_MLO013
: The difference of measured lemperatures at any sensors and the measured =
temperalure at the reference localien which are observed at the same tima or al as close an observalion lime as i Submitted by : ALS Laboratory Group (Thalland) Co.,Ltd.
possible lo determine the temperalure pattern or homogeneity within the chamber under steady-state conditions. | 104 Phatthanakan 40, Phatthanakan Rd.,
Qverall Variation : The Difference of the maximum and minimum measured lamperalures throughoul observation. | Khwaeng Phatthanakan, Khet Suan Luang,
UUC* : Unit Under Calibration Bangkok 10250 Thalland
Note : The reported uncertainty of measurement was included stability and excluded uniformity Location : Media Praparation Room
The reported uncertainty of measurement was based on a standard uncerainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %. Received Order : 7 June 2021
Calibration Date : 7 June 2021
-00c- Ambient Temperature : {26210)C
Relative Humidity : (50+£30)%
Calibrated by : Preecha Hiahib
Approved by : Wﬂ-
Approved Signatory
{ ) Pornthippa Tameyakul
{4) Malee Butkruea
{ ) Suwit Imjai
Issue Date : 21 June 2021
The Uncertaintics are for a confidy
™ y
ks,
a 1036400 A 0029135
Equipment : Hat Air Oven Cert. No.: 21TM1101 Equipment : Hot Air Oven Cert. No.: 21TM1101
Condition As-Received : Used llem Page.: 2 0of 3 Condition As-Received : Used ltem Page.: 30f 3
Reference : 2106-01010C-2 Reference : 2106-01010C-2
Procedure Used :- Result of Calibration (") Without Adjustment
Calibration were using calibrati CpP-0T02 ing to direct measurement | Function of UUC* : Temperalure Source
mathod with Dala ition which with Type T. - —
The lemperature scale used was based on T5-90 } S ;.’::m Rf:’;nn T':"::;T:;‘" T:::;’:r’:l‘l‘;' v Joncorany | S
Condition of this It of callbration | i 7 5 S b % 5
1. Reference standard instrument:- I {760 (c) | () {340 o) {16} 1 (4%C) L
Instrument Model Serial No. Cert. No. Dus Dats | 1% 180 180 067 24 33 15 2
1) Data Acquisition 349724 MY57013823 21LM3 26 Feb 2022 \ Calibration Measured Temperature ( °C )
2. This cenrtificale is valid only lo the item calibrated on dale and place of calibration. | Point Position
3. This certification Is traceable to the Inlernational Systam of Unit. | ('c) 1 [ 2 T 3 T a4 T s T & [ 7 [ 8 Tafefl)
Result of Callbration :- (- ) Without Adjustment 180 179.315 | 181.249 | 178,684 | 180.035 | 179.941 | 180.511 | 178.429 | 180.268 | 179.065

Function of UUC* : Temperature Source

Fresh air setting : Close Envirenment during calibration
m Beginning Finished
Temp. ( °C ) 26 27
REL Humid. ( % ) 85 72
AC Supply ( Volt ) 220 222
! Ref. 50,
Position : it
1 19-17TC-01
2 19-17TC-02
3 19-17TC-03
Probe Installation Detalls : Dimension of Chamber : 4 T-17TE-04
a= 50 cm D= 05 m 5 18-17TC-05
b= 50 cm W= 0.80 m ] 18-177C-06
c= 50 cm H= 060 m 7 18-17TC-07
fy = 3 8 19-177C-08
Chpnchy o2 w 9 (ref.) 19-17TC-09

a 1059245

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

Temperature stability : One-half of the grealest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum diff of measured t at any sensors and the measured
temperature at the reference localion which are observed al the same time or al as close an observation time as
possible to the pattern or gt y within the chamber under steady-state conditions
Overall Variation : The Difference of the and minimum es lhroughout

Uuc* : Unit Under Calibration

Note : The reporied uncertainty of measurement was included stability and excluded uniformity

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

-000-

Wl

a 1059244




TECHNOLOGY PROMOTION ASSOCIATION [THAILAND-JAPAN)
CORPORATE SFRVICES 3 FQUIFMENT CALIBRATION ANT T SERVICES
S144 PATTANAKARN ROAD SOL 15 SUANLUANG, SUANLUANG BANGROK 10250

T

NC-TIMCTIN 0D
TN FAK 02719 He CALIBRATION o80F

Cert. No.: 22TM453

. . .
Certificate of Calibration Page.: 1 of 3
Equi, t: Water Bath
quipmen ater Ba Lﬁ,-ﬁ
REVIEW BY ..ol e,
Manufacturer : Memmert
Modol : W8 45 APPREVEDES N :
8112y
Serial No. ; 1704.0285 next ca oare 81147
ID No. : BKK_MLO052
Submitted by : ALS Lahornlury Group (Thailand) Co. Ltd

104 Phatthanakan 40, Phatthanakan Rd ,
Khwasng Phalthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Incubation & Microbiological Reading
Received Order : 21 February 2022

Calibration Date : 21 Fabruary 2022

Ambient Temperature : {26+10)°C

Relative Humidity : (50230)%

Calibrated by : Prawit Sodavitchit

Approved by : Wlu. :

Approved Signatory
{ ) Pornthippa Tameyakul
{/ ) Malee Butkruea
{ ) Suwit Imjai
Issue Date : 25 February 2022
The Uncertainties are for a probahility of approximately 95%

Equipment ; ‘Water Bath Cert. No.: 22TMA53
Condition As-Received :  Used llem
Reference : 2202-06150C-2
Procedure Used :-
Calibration were conducted using in-house call p dure CP-OT04 ing 10 direct

measurement method with Dala Acquisilion which connected with Industrial Platinum Resistance
Thermomeler { IPRT ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Sarlal No, Cert. No. Due Dats
1) Data Acquisition 349704 MY44035217 21LM30 23 Dec 2022
2. This cerlificate Is valid only to the item calibrated on date and place of calibration
3. This ification is to the [ System of Unit.
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
(cy (%RH ) ( Vol )
|Beginning of Calibration 25 51 220
Finished of Calibration 25 50 220
Ref. Std.
Position : SIN:
1 N37P300726
2 N37P300727
3 N37P300728
4 N37P300729
S(rel.) N37P300730

Front

Wy, .

A 0038346 a 1087103
=
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES % EQUIPMENT CALIBRATION AND TESTING SERVICES
S304 PATTANAKARN KOAL SOF IS SUANLUANG. SUANLUANG BANGKOK 10250 o
TEL 027171800027 FAN 0-3719-8484 CALIBRATION 0008
Equipment : Waler Bath Cert. No.: 22TM453
Condition As-Received :  Used llam Page.: 30of 3 CertNo.: 21CH1733
Reference : 2202-06150C-2 1of3
Result of Calibration ;= { * ) Withoul Adjustment
Function of UUC* Temperature Source Certificate of Calibration
Calibration uucr uuc* Average* Standard Reading ( "C ) Equipment : pH Meter
point Setting Reading Posltion Manufacturer : Mettler Toledo
(c) (cy (c) 1 [ 2 [ -3 | 4 [ sref) : : I,
445 45.1 451 44503 | 44454 | 44497 | a4519 | aa4re Model ; SevenExcelience | peview BY ... L2 TP
Calibration Coverage Serial No. : BB34291445 .
|
i Uniformity | Stability Uncertainty s 1D No. : RYG_END152 AFPROVED BY ....Lex
(‘c) (cy (£°C) (£°C) k Condition As-Received: Used It
e . = . 5 oneiiion As-Hecelve Bod tem NEXT CAL. DATE wlalas
- - Received Date : 22 December 2021 .
Average® : The average of 30 values in each position Calibration Date : 23 December 2021
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature Reference : 2112-0636DSC-2
at the reference location which are observed at the same lime or al as close an observalion ime as possible .
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

fo determina the temperature patlern or homogenaily within the chamber under steady-stale conditions
Stability : One-half of the greatest maximum difference of measured lemperature al any one probe
Uuc* : Unit:Under Calibration

Note : The reported uncerlainty of measurement was included stability and excluded uniformity

The reporied uncertainly of measurement was based on a standard uncerainty mulliplied by a
coverage factor k. providing a level of confidence of approximately 85 %

-600-

Tl

a 1097102

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

Ambient Temperature : (25 = 2.5) °C
Relative Humidity : (50 = 15) %
Calibration Procedure : In - house method :

- CP-CH5 by direct measurement with standard
woltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHB by comparison with standard thermomaeter

Calibrated by : Warakorn Lerngagtrakul

Approved by : M .
Approved Signatory

(/)Malaa Butkruea
{ ) Saithip Meangmal
{ ) Warakorn Lerngagtrakul

Issue Date : 24 December 2021
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Cert.No.: Z21CH1733

Page.: 2of3
Condition of this calibration result’
1. Reference Standard Instrument  :
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibralor 54030048 130RC116 21E2682 25 Aug 2022
2) Ref. Standard Thermometer 4882054 110RCO044 2111201 26 Oct 2022

This certification is traceable lo the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thalland), NIMT
2. Certified Reference Malerials . The measurament results are traceable 1o SI through CPA chem Lid.,
ANSI-ASQ Natienal Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 761016 02 Aug 2023
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10015 CPA chem 761018 02 Aug 2022

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

Function : mV Measurement

Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage | Actusl Reading Measurement factor
Calibration Input
pH mV mV pH L &
pH Meter 4.000 177.48 177.3 4.000 0.058 200
SIN.: BB34281445 7.000 0.00 -01 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Wat,, .

a 1087319

Cert.No.: 21CH1733
Page.: 3dof3
Calibration Results
Function : pH Measurement
Parforming three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
{mv) (%) k
pH Electrode 4.008 4011 180.6 0.0048 2,05
SIN.: 1475518 6.982 6.984 53 0.0077 2,00
10.015 10.014 -171.3 0.0085 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperalure Probe;
- Model : InLab Expert Pro-ISM
- Serial No. : 1475518
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
o] d uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(*¢) (re) () (*c) (tcc) k
250 26.002 249 -0.102 013 200

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k. providing a level of confidence of approximately 95 %
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
§34/4 PATTANAKARN ROAD SOI 18, SUANLUAKRG. SUANLUANG, BANGKOK 10250
TEL 0-2717-3000-24 FAX 0-2719-5454

ote
NSC-TATIRATEZ
CALIRATION 068

~

Certificate of Calibration  Certificsts No.: 21E4151

Page: 102
Equipment : PH Mater
R — Metiler Tolado This certificate may not be reproduced other than In full
63520t with the prior writien approval of the head of
Model : SevenExcefience Corporate Senvices 3 Equipment Calibration and Testing Services
Serlal No.: B534291445
1D No.: RYG_END152

Condition As-Recelved: Used llem

Recelved Date: 22 December 2021

Calibration Date: 28 December 2021

Reference: 2112-0636DSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
Ambient Temperature: (23 £ 2 ) °C

Relsitve Humidiy: (50 t10)% 81610 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong

21140, Thatlang

Procedure used: Calibration ware conducted using In-housa cakibration Procedure CP-E17 According 1o dinect measurement
mathod with Multi-Product Calibrator

Gondition of this result of callbration
1.Reference stancards Instuments :
Instrument Mode| SersiNo,  GerificateNo.  Due Date
1) Multi-Product Calibrator 55004 6440007 21E1444 07 May 2022

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

3.Tha certificate is valid anly to the ltam calibrated on date and piace of calibration.

4.This Certification is traceable to the International Systern of Unit maintained at-
-Nalional institule of Metrology Thaitand (NIMT)

Callbrated by :  Wutchareaporn Wongchutikrane  Approved Signalory : G/ t/
Issue Date: 07 Janvary 2022 [+{Phalinee Prabpaipal

1 ) Nuntawst Khamchal
1 1Pomthippa Tameyakul

s 0278122

Cert. No.; 21E4151

Page.: 2 of 2
Result of calibration ;- {*) Withoul adjustment () Alter adjustment
Function: DC voltage measurement Range: 2000 mv
Standard Value uuc* Reading Error Uncertainty
(mv) (mv) (mv) (zpv}
-100.0000 -100.0 00 85
-50.0000 -50.0 00 62
00000 0o 00 58
50.0000 500 00 62
100.0000 100.0 00 65
160.0000 150.0 00 69
200.0000 190.9 0.1 72

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k=2, providing a lavel of confidence of approximately 85 %

*UUC= Unit Under Calibration.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

SHM PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 027173000 24

HSC-TISLTIS 1702

TAX. 0:2719 9484

Cert.No.: 18CG4505
Page.: 10f 2

Certificate of Calibration

Equipmant :
Capacity
Serial No.

ID. No. :
Manufacturer :

Made In :
Submitted by :

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

Calibrated by :

Approved by :

( ) Pornthippa Tameyakul
(¥ ) Malee Bulkruea
() Ponpan Paipim

Buretle

80ml | peviewey [V Bead
APPROVED BY D g

243007 aileala
vexr caL pwie 21 #h
Witeg

Garmany

ALS Laboratory Group (Thaltand) Co.,Ltd.

Eastem Seaboard Induslrial Eslate (Rayong)

B64/77 Moo 4, Building No.B1, Highway 331, km 815
T.Pluakdaeng, A.Pluakdaeng, Rayong 21140

(22 + 25) ¢
{50 + 10) %
757 mmHg
ASTM E 542 -01

Natcha Chayyingcheiw

Wl

Approved Signalory

Equipment : Burette
Capacity : 50 mL
Serial No. : #
ID. No. : 243007
Manufacturer ; Wileg
Received Date : 10 Seplember 2018
Condition As-Recelved :  Used ltem
Calibration Date : 21 Septembar 2018
Reference : 1809-04110PC
Condition of thi It of ation
1. Reference Standard Instruments :
Instruments Model Serlal No, ID.No.  Cerlificata No. Traceability Due date
1) Balance XP2050R 1126143764 140RC0D4 18MM1 NIMT 2 Jan 2019
This cerification is traceable to SI Unit
2. This cerificate was certified only for the measuring Instrument we calibrated.
3. This result of callbration was found accurate as shown on date and place of calibration only.
4. True value Is converted to true volume al the standard lemperalure of 20 °C
Calibration _result :
Nominal capacity Reading Uncertainty k
{mL} (mt) (£mlL) Factor
50 49,9801 0.010 2.00

Remark mL = om’

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

-olo-
( ) Srisuda  Khamtha
Issue Date : 27 Seplamber 2018
The Uncertaintics ure for a confidence probability of approximately 95%.
This cenificatr may mot be reproduced oiher than in full, cacep with the prioe wiitien
ppraval of the head of Corporaic Services 3 . Lquipment Calibcatios ol Testing y E
A 0DBT224 4 0901034
PENT PENTA CALIBRATION CO., LTD. PENT PENTA CALIBRATION CO.,, LTD.
A 66/124 The Connect 33 Village Kanchanaphisek Road A 6/124 The Connect 33 Village Kanchanaphisek Road
\ Dokm: Prawet Bangkok 10250 oo Dekmai Prawe! Bangkok 10250
m CALIBRATION Tel +66 (0) 2069-9773 m CALIBRATION Tl +66 (0) 2068-8773
www.pentacal com www.pentacal com
" 3 H Represent lo Certificate of Calibration PTC/07/22071
Certificate of Calibration \ iy " e A
‘ Centficate No.  PTCAT/22071 Page 20f 2
Represent to Certificate of Callbration PTCHO7/22071 Measurement Results:
| :
Cartificate No. PTC7722071 Page 1ol 2 Without Adjustment
- RECTIRTINN 7 Q2%
Equipment: Dhgital Balance Condition MNormal CALIBRATION 0228 Function Calibration Nan Adjustment
Manufacturer. Sartorus Serial No 26207042 | Ericaiitis Entor: WelGhi 1o b 173.:1226¢ 61 Masdmiiiv €apseHy
Model MSE224100-DU ID No BKK_ENG0O2 Eceanirichy fast 100 W
Type of Balance Single nerval = | 1 Position (g)
¢ 1 A o) ™
a 1 4 3Ny 4 1 2 3 a 5
Customer: ALS Laboratory Group (Thailand) Co..Ltd 3 | v .
| 20 oy | 0.0000 | 00002 | 00001 | 00001 l 00001
104 Phalthanakarn 40 Phalthanakam R | | Masivon davakan 00003
khwaeng Phatthanakam, Khot Suan Luang. Bangkok 10250 |
| " > < < AR IE
Environment Condition:  Temperature Ms°C + 0r'c (SR Repealabiy Toe: s Weldhlioe 1/ Sk = Meinumannacily
Humidity B1EMRH & 47%RA | REVIEW BY ot e | Detetmination of the standard deviation of weighing balance . Readability 00001 (g
A dlensity kgm' APPROVED BY . |

Calibration Place:

ALS Laboralory Group (Thailand) Co.,Lid
104 Phatthanakarn 40 Phatthanakarm Rd.,

sslealoy

NEXT CAL DATE °
b

khwaeng Phalthanakarn, Khet Suan Luang, Bangkok 10250

The Method used:
Traceability

In house method. PTC-WI-07. base on Euramet cg 18

This certificate is traceable 1o the S Units through Thai Calibration Service Co. .

NSC-ONSC Accreditation No - Calibration 0189

Dale Received February 25. 2022

Calibration Date’ February 25. 2022

Issued Dale March 01,2022
Calibration By. Mr Rungroje Metakul
prkntal et
Wi Knangsak Kalast)
Reviewed by
Thie coritc e s e e units of measuremen

Gl g o

Tho measurems iy sated o the exaiden

g 12 T

atioal sardar

Approved By ’:-‘ﬁg‘ =T
{ Mr_Keattisak Kerdio )
Laboratory Manager

Eraton) Syste 151 1 rovides Lt vatay of

Lainly whch 18 GEaRT ot 110 Lcertanty Mulioled by

the coverege fectar (k-3) 16 provide o level of confdence of approsmately B5% 1 is detor mmed in acco ance with e Dusle i
i aacn of by b Midsuranrent GUM) The efect I the eums rowia only 14 the R ¢ okt mad
This caltxatan corificate shall not bo repraduced except In 16 Goly. wahoul wilon apgroval bom pools cabixalon va  —i

TP 5 e

| Nominal test value (g) | Standard Daviation ]

[ 200 | 0 00005 ]
Emor of indication . from nominal value . Readability Q0007 (g
Nominal Value | Conventional Mass Indicatian Comection of Balance |  Uncertainty k
(g} (g) (9] {a (g
0 000000 0.0000 00000 000016 252
01 010000 01000 0.0000 000017 220
05 050000 0 5000 0.0000 000016 228
1 100001 10000 00000 000016 728
2 200001 20000 00000 000016 228
L} 500001 50000 00000 0.00016 228
10 10 00002 10.0000 0.0000 000010 228
20 20.00002 20,0000 0.0000 0.00016 223
50 50 00001 50.0000 00000 0.00017 215
100 100 00002 99,9999 00001 ©.00020 206
120 120.00004 120 0000 0.0000 000023 203
150 150 00003 150 0000 0.0000 0.00026 200
200 200.00003 199.9999 00001 000030 2.00
Note: Weight of adjust . (o

The End of Certificate
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TECHNOLOGY PROMOTION ASSOCIATION (THALLAND-JAFAN)
CORPORATE SERVIULS 30 LQUIFSIENT CALEBRATION AND TESTING SERVICES
5344 PATTANAK AN ROAT S0 18 SUANLIARG, SUANLUANG BANCROK |05 b e B el
TEL (2717 AKN3T TAX 0 278 0IKD CALIBRATIGN 0038

TN

Cert. No.: 21TM827
Page.: 10of 3

Certificate of Calibration

Equipment : Het Air Oven

Manufacturer : Memmerl

Model : UFE 500

Serial No. : G511.1572

1D Ne. : RYG_ENDOTO

Submitted by : ALS Laboralory Group {Thailand) Co. Lid. (Rayong Branch)
61610 Moo 5 T. Maenam Khu
A, Pluakdaang,
Rayang 21140 Thailand

Location : Oven Room

Recelved Order : 5 May 2021

Calibration Date : 5 May 2021

Ambient Temperature * (26+10)C

Relative Humidity : (50£30)%

Calibrated by : Khit Ruttanaprapachai

Approved by : %

Approved Signatory
{ ) Pomnthippa Tameyakul
(/) Malee Butkruca

() Suwil Imjal
Issue Date : 14 May 2021
I Uneertainties s for w confidence probability of approsimately 95%

A 0028099

Equipment : Hot Air Oven Cert. No.: 21TM827
Condition As-Recelved : Used ltam Page.: 2 of 3
Reference : 2105-00050C-4

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data lon which wiith f Temperature Delector { RTD } and
Thermocouple Type T.

The temparature scale used was based on [T5-90
Condition of this result of calibration
1. Reference slandard instrument:-

Instrument Medel Serial No. Cert. No, Due Date
1} Data Acquisition 34972A MY57013823 21LM3 26 Feb 2022

2 This certificate is valid only to the item calibrated on date and place of callbration
3. This cerlification is traceable to the International System of Unit

Result of Calibration :-  ( *) Without Adjustment

Function of UUC* : Temperalure Source

Fresh air selting : Close Environment during calibration
R Segie | P
4 . Temp. (°C ) 28 28
- REL.Humid. { % ) 59 56
o AC Supply { Vot ) 220 221

Ref, 5td. ID No.: @

Wiy C Point
Position ;| (104) °C (180) °C

Ee 1 |21-17RTD-01| 18-17TC-01
2 |21a7RTD02| 19-17TC02
3 17RTD-03 | 18-17TC-03
Dotils: D of Ehambiar: 4 17RTD-04 | 19-17TC-04
as 50 em b= 040 m 5 17RTD05 | 19-17TC-05
b 50 em W o5e  m 6 17RTD-06 | 18-17TC-06
c= 50 om "= 048 m 7 17RTD-07 | 18-17TC-07
Copdcly:= 0% B 8 17RTD08 | 19-17TC-08
9ret) | 17RTD-09 | 18-17TC-08

Wl -

a 1054287

Equipment : Hot Ar Oven Cert, No.: 21TMB27
Condition As-Received : Used ltem Page.: 30of 3
Reference : 2105-00050C-4

Result of Calibration :- (*} Withoul Adjustment

Function of UUC* : Temperature Source

Calibration | UUC* uuer Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability unifermity Variation Factor
(c) (c) (*ch (2C) (') ('C) (+'C) L]
104.0 104 0 104.0 0.063 054 0.70 042 2
180 0 180.0 180.0 015 0898 13 11 2

Calibration Measured Temperature ( °C }

Point Position

{‘C) 1 2 3 4 s 6 7 8 9 (ref.)
104 0 104.243 | 103.732 | 103.760 | 103.742 | 103863 | 103.743 | 104 311 | 103689 | 103 815
180.0 180.101 | 180481 | 179401 | 179.682 | 179.980 | 179.943 | 180127 | 178.915 | 176.708

Average® : The average of 30 valugs in each position

Temperature stability : One-half of the greatest 1 di of measured at any one sensor
Temperature uniformity : The maximum difference of measured temperatures al any sensors and the measured
temperature al the reference location which are observed at the same time or al as close an observation time as
pessible to determine the temperalure patiern or homogeneity within the chamber under steady-state condtions
Overall Variation : The Difference of the maximum and minimum measured lemperatures throughout observation
uuc* : Unit Under Calibration

Note The reported uncertainty of measurement was included stability and excluded uniformity

The reporled uncertainty of measurement was based on a standard uncerlainty multiplied by a coverage
faclor k, providing a level of confidence of approximalely 95 %

-olo-

My,

a 1054286

TECHNOLOGY PROMOTHON ASSO( TON (THAILAND-JAPAN)
CORPOKATE SERVICES 3 EQUIFMENT ¢ ATION AND TNG SERVICES
FHAPATTANARARN RUAD SOL IR SUANTUANG SUANLLANG HANGROK 10281
TEL 02717300037 FAN 02119 91M

Cert.No.: 21CG1446
Page.: 1 of 2

Certificate of Calibration

Equipment : Burette VIR E;;:’Jﬁ ?- 1
Capacity : 50 mL > e u |
A DEy —

Serial No. : = f
VhEwTCAL DATE sales |

1D. No. : BKK_ENO17Y =~}

Manufacturer : Witeg

Made in : Germany

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

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

Ambient Temperature : (20 ¢+ 2.6) ‘C
Relative Humidity : (50 + 10) %
Barometric Pressure : 755 mmHg
Calibration Procedure : ASTM E 542-01
Calibrated by : Sa-ngeunkam Wongsa

Approved by : W!U. i
Approved Signatory

() Pornthippa Tameyakul

(¥) Malee Butkruea

( ) Ponpan Paipim

( ) Srsuda Khamtha

Issue Date : 31 March 2021

The Unferiuln(k‘ re for a confidence probability of approximately 45%

A 0026589




Equipment : Burete Cert.No.: 21CG 1446

Recelved Date : 24 March 2021 Page.: 2 of 2
Condition As-Received : Used llem

Calibration Date : 30 March 2021

Reference : 2103-1008DSC-5

Condition of this result of calibration

1. Reference Standard Insiruments :

nstruments Model Serial No.  1D.Na.  Certificate No. Traceability — Due date
1) Balance XP205  B134206712 140RCO07 21MmM181 NIMT 02 Mar 2022
2) Thermo-Hygrograph ~ TH 803 09153022 140EC004 20H1434 NIST.NIMT 19 June 2021
3) Thermometer 1604502  140ECO10 2011191 NIMT 08 Oct 2021

This cerification is traceable to SI Unit
The certificate is valid only to the item calibrated on dale and place of calibration.
True value is converled to true volume at the standard lemperature of 20 "C

w on

Calibration_result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (tmL) Factor
50 50.0041 0.011 2.00

Remark mL = om’

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k |, providing a level of confidence of approximately 85 %.
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Aldrin
Arsenic

1 Aldicarb

2 Aldicarb Sulfone
3 Aldicarb Sulfoxide
4

5

High-Performance Liquid Chromatographic Method™?
High-Performance Liquid Chromatographic Method!
High-Performance Liquid Chromatographic Method!?
Liquid-Liquid Extraction, Gas Chromatographic Method"™
1) Digestion, Inductively Coupled Plasma Method™

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

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

[ Barium
OC-BHC

8 | feHc
8-BHC

10 |y-BHC

11 Biochemical Oxygen
Demand

12 Carbaryl

13 Carbofuran

14 Cadmium

15 Chemical Oxygen
Demand

16 Chlordane

17 Chromium

18 Color

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromategraphic Methed™
Liquid-Liguid Extraction, Gas Chromatographic Methad™
Liquid-Liquid Extraction, Gas Chromatographic Method!
Liquid-Liquid Extraction, Gas Chromatographic Method!!
1) 5-Day BOD Test, Azide Modification Method™!

2) 5-Day BOD Test, Membrane Electrode Method!
High-Performance Liquid Chromatographic Method™
High-Performance Liquid Chromatographic Method!®

1) Digestion, Inductively Coupled Plasma Method!®

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method'

1) Closed Reflux, Colorimetric Method™

2) Closed Reflux, Tritimetric Method”

Liquid-Liquid Extraction, Gas Chromatographic Method™!
1) Digestion, Inductively Coupled Plasma Method™

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

ADMI Weighted-Ordinate Spectrophotomnetric Method
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19 | Copper 1) Digestion, Inductively Coupled Plasma Method®! 2 | Methomt High-Performance Liquid Chromatographic Method!
2) Digestion, Inductively Coupled Plasma/ 45 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method!” } 2) Digestion, Inductively Coupled Plasma/
20 Cyanide Distiltation, Colorimetric Method™ | Mass Spectrometric Method™
21 [24"-000 Liquid-Liquid Extraction, Gas Chromatographic Method! \ a5 | Oil & Grease 1) Liquid-Liquid, Partitian-Gravimetric Method"!
22 |4,4"-D0D Liquid-Liquid Extraction, Gas Chromatographic Method™ 2) Soxhlet Extraction Method
23 |24"-DDE Liquid-Liquid Extraction, Gas Chromatographic Method!¥ a7 | Oxamyl High-Performance Liquid Chromatographic Method™
20 | a4"-poE LiquidHLiquid Extraction, Gas Chromatographic Metnodd 48 | Propoxur High-Performance Liquid Chrematographic Method™
25 | 24"pOT Liquid-Liquid Extraction, Gas Chromatographic Method"! 4 | pH Electrometric Method"?
26 | 4,47-00T Liquid-Liquid Extraction, Gas Chromatographic Method"! | 50 | Phenols 1) Disilation, Chioroform Extraction Method
27 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method! ; 2)Distlasion, Direct Photomeric Method™
28 | Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chrermatographic Method® | a Selasmum b Digesticn. Inductively Coupled Plasma Mathod™
29 | Endosulfan | Liquid-Liguid Extraction, Gas Chromatographic Method™ | £) Digestion, Inductively cuu[f]\gd Plsinal
30 | Endosulfan I Liquid-Liguid Extraction, Gas Chromatographic Method' Jass Spe.ctrcmetricm?ﬂethod
31 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method'™ 52 |Sulhde onametiic Methc.)d -
32 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™” 2: 1::?;::;:2 s L;;raa:o:y;?gzleld Methods
8. | Formaldehyde Disthlation; Colarmieiic Memdmm 55 | Total Keldaht Nitrogen | Semi-Micro Kieldahl Method?
& FresiChiorne ;; i::;:::;z::::;ﬂc Methicd 56 Total Suspended Solids | Dried at 103-105 S
35 Heptachlor Liguid-Liquid Extraction, Gas Chromatographic Method! il Tu.xaphene . Liqu‘id-L'\.quid Extratfllon, Cas Gromatogeptic ko
36 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™™ - pmentChomim él?;f:;:?:; :l:::: :E‘af;:‘::;::wsma e
37 Hexavalent Chromium Filtration, Colorimetric Method™ 2) Digestion, Ind uct'rv:zly Coupled Plasma/
38 | 3-Hydroxycarbofuran High-Performance Liquid Chromatosraphic Method™ Mass Spectrometric Method; Colorimetric Methad;
39 | Lead 1) Digestion, Inductively Coupled Plasma Method™ Calculation®
2) Digestion; Indrctively Conpled Plasimar © 59 | Zinc 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method ¥ 2) Digestion, Inductively Coupled Plasma/Mass
40 | Manganese 1) Digestion, Inductively Coupled Plasma Method™ Spectrometric Method"!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ SRy druny 126 s
41 Mercury 1) Digestion, Cold-Vapor Atomic Absorption Spectrometric |
Method™ A HRARY frlutan )
2) Digestion, Inductively Coupled Plzsma/Mass 1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
spectiometric Methad® Mass Spectrometric Method!®!
42 | Methiocarb High-Performance Liguid Chromatographic Method™! 2 |Aceiona Purge and Trap, Gas Chromatographic/
43 | Methoxychlor Liquid-Liguid Extraction, Gas Chromatographic Method® Mass Spectrometric Method®!
S
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3 Aldrin Liguid-Liquid Extraction, Gas Chromatographic/ 18 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method* Mass Spectrometric Method®!
q Anthracene Liquid-Liquid Extraction, Gas Chromatographic/ 19 Bromodichleromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ | Mass Spectrometric Method!®!
5 Antimony 1) Digestion, Inductively Coupled Plasma Method! 20 Bromoform Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method™
Mass Spectrometric Method'? 21 | Butanol Purge and Trap, Gas Chrematographic/
3 Arsenic 1) Digestion, Inductively Coupled Plasma Method Mass Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/ Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method'® Mass Spectrometric Method'”
7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/ | 22 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method"?
8 Barfir 1) Digestion, Inductively Coupled Plasma Method™ 23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/
ass Spectrometric Method™ Mass Spectrometric Methog™!
9 Benz{a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/ 24 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®? Mass Spectrometric Method"!
10 Benzene Purge and Trap, Gas Chromatagraphic/ 25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!? Mass Spectrometric Method'
1 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ 26 Carbon tetrachloride Purge and Trap, Gas Chromatagraphic/
Mass Spectrometric Method'™ Mass Spectrometric Method'!
12 Benzo(k)luoranthene Liquid-Liguid Extraction, Gas Chromategraphic/ 2 Chicreane Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method
13 Benzoic Add Liquid-Liquid Extraction, Gas Chromatographic/ 28 pChicroaniline Liquid-Liquid Extra.ction, Gasmchrumatcgraphid
Mass Spectrometric Method™ Mass: Spaccrnetrihistnoc )
14 Benzola)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ 2 Shlorhenzet ;urgesand Tr2p, G_as Chroma\[::)glaph\d
Hass Spectromatric Mathod® 30 Chlorodibromomethane P:::e :ﬁl’?a?:l:s ?::Zrondamgraphid
15 Benzolg,h,lperylene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Meth od?
Mass Spectrometic Method” 31 Chlorofarm Purge and Trap, Gas Chromatographic/
16 | Berylium 1) Digestion, Inductively Coupled Plasma Method™! Maf: Spm’ar:'emc Method™ srep
#)iBigestion, Inductiiely Copied:Plasmay 32 | 2<Chlorophenal Liquid-Liquid Extraction, Gas Chromatographic/
Mo hestomantc e o Mass Spectrometric Method!”!
17 Bis(2-chloroethyl)ether Liquid-Liquid Extraction, Gasachmmamgraphic.’ 33 Chrorium 1) Digestion, Inductively Coupled Plasma Meth od?
Mass Spectrometric Method™ ’ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'?

%{w -.O} 18 Bis(2-ethylhexylphthalate..
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34 Chromium (ill) 1) Digestion, Inductively Coupled Plasma Method; 51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Colorimetric Method; Calculation® Mass Spectrometric Method
2) Digestion, Inductively Coupled Plasma/ 52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method; Colorimetric Method; Mass Spectrometric Method®
Calculation™ 53 | 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
35 | Chromium (Vi) Colorimetric Method"! Mass Spectrometric Method™
36 | Chrysene Liquid-Liquid Extraction, Gas Chromatographic/ 54 1,2-Dichloraprapane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ ) Mass Spectrometric Method!?
37 | Cyanide Distillation, Colarimetric Method™ 55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
38 24D Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!?
Mass Spectrometric Method™® 56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
39 DDD Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method"!
Mass Spectrometric Method™® 57 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
40 | DDE Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method!® 58 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
41 | DOT Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method"
Mass Spectrometric Method™® 59 2,4-Dimethylphenol Liguid-Liquid Extraction, Gas Chrornatographic/
42 | Dibenzla,hlanthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'
Mass Spectrometric Method™ 60 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
43 | Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
a4 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectremetric Method @
Mass Spectrometric Method!¥ 62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographie/ Mass Spectrometric Method
Mass Spectrametric Method!® 63 | Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/ | Mass Spectrometric Method™
Mass Spectrometric Method™ | 64 | Endosulfan Liquid-Liguid Extraction, Gas Chromatographic/
a7 | 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/ | Mass Spectrometric Method™”
Mass Spectrometric Method® | 65 Endrin Liquid-Liguid Extraction, Gas Chromatographic/
a8 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!?
Mass Spectrometric Method® 66 | Ethylbenzene Purge and Trap, Gas Chromatographic/
49 | 1,2-Dichlaroethane Purge and Trap, Gas Chromategraphic/ Mass Spectrometric Method'”
Mass Spectrometric Methog™ 67 | Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method!” .
=Y L ,\(
';‘[Y\ﬂpj 51 cls-1,2-Dichloroethylene... o ??ﬂj a3la) 68 Fluorene...
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68 Flucrene Liquid-Liquid Extraction, Gas Chromatographic/ 84 Methanol 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!” Mass Spectrometric Method®
69 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/ 2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method®! | Mass Spectrometric Method!®
70 Heptachlor epoxide Liguid-Liquid Extraction, Gas Chromatographic/ 85 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method
71 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/ ‘ 86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!¥ | Mass Spectrometric Method®™
72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/ ‘ 87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectremetric Method! Mass Spectrometric Method™
73 | n-Hexane Purge and Trap, Gas Chromatographic/ 88 | 2-Methylphenol Liquid-Liquidl Extraction, Gas Chromatographic/
Mass Spectrometric Method! Mass Spectrometric Method'?
74 OL-HCH LiquickLiquid Extraction, Gas Chromatographic/ 89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™® a4
s ¢ . Mass Spectrometric Method'
i B'HCH Heuld-Ligue Extra-chun, Gasmlchromatograpmd 90 Wethyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method ™ } Mass Spectrometric Method®
po e . pectrometric Met
76 Y-HCH Liquid-Liquid Extraction, Gas'Chromatoglaphlo' o1 Naphthalene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ P
7 Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/ " Mas‘s Spe-*ctrometn:- Method ol
Mass Spectrometric Method 92 Nickel 1) ngestlon. Inductively Coupled Plasma Method'
78 Hexachlorcethane Liguid-Liquid Extraction, Gas Chromatographic/ 2) Digesticn, Incctivaly CcuflEd Plasma/
Mass Spectrometric Method™ Mess Spectrometrc Method'!
79 Indeno(1,2,3-cd)pyrene Liquid-Liguid Extraction, Gas Chromatographic/ 7 hitrobenzeae Hioid-Hqud Bxtracton; Gas Chromatographic/
Mass Spectrometric Method™ | Mass Spectrometric Metnod"”
a0 Isopharone Liquid-Liquid Extraction, Gas Chromatographic/ 94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas ;hromatographlc/
Mass Spectrometric Method® Mass Spectrometric Method'
81 Lk 1) Digestion, Inductively Coupled Plasma Method? 95 N-Nitrosedi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Mathod"!
Mass Spectrometric Method'! 96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
82 Manganese 1) Digestion, Inductively Coupled Plasma Method®! ~PCB1016 Mass Spectrometric Method!
2) Digestion, Inductively Coupled Plasma/ - PCB 1221
Mass Spectrometric Method!? -PCB 1232
83 Mercury 1) Cold Vapor Atemic Absorption Spectrometric - PeR242
Method® - PCB 1248
2) Digestion, Inductively Coupled Plasma/ - PCB 1254
Mass Spectrometric Method'! - PCB 1260
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97 Pentachlorophenol Liquid-Liguid Extraction, Gas Chromatographic/ 114 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method™
pe
98 pH Electrometric Method®! 115 | Trichloroethylene Purge and Trap, Gas Chromatographic/
99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™® 116 | 2,4,5-Trichlorophenol Liguid-Liquid Extraction, Gas Chromatographic/
pe P! ; 3!
100 | Phenol 1) Distillation, Direct Photometric Method" Mass Spectrometric Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/ 17 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®! Mass Spectrometric Method!¥
101 | Pyrene Liguid-Liquid Extraction, Gas Chromatographic/ 118 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrametric Method!! Mass Spectrometric Methad"
102 Selenium 1) Digestion, Inductively Coupled Plasma Method™ 119 Vanadium 1) Digestion, Inductively Coupled Plasma Method!®!
2) Cigestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method' Mass Spectrometric Methed™”
103 | Silver 1) Digestion, Inductively Coupled Plasma Method™ 120 | Vinyl Acetate Purge and Trap, Gas Chroma{t]ographic/
(4]
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method
Mass Spectrometric Method'™ 121 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
i )
104 | Styrene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
. Mass Spectrometric Method @ 122 | m-Xylene Purge and Trap, Gas Chromatographic/
. )
105 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/ Meass Spectrometric Method
Mass Spectrometric Method® 123 | o-Xylene Purge and Trap, Gas Chromatographic/
i (2}
106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/ Mazs Spectiumetic Mcthoe
Mass Spectrometric Method®@ 124 | p-Xylene Purge and Trap, Gas Chromatographic/
y 141
107 | Toluene Purge and Trap, Gas Chromatographic/ 125 | xytene (rotaly rass Spe:t;eme;nc n(.:'l:thod‘ -
: ylene (Total urge and Trap, Gas Chromatographi
Mass Spectrometric Method'”
Mass Spectrometric Method"!
108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/ 3 as.s pe Tome ”'_ e o
Mass Spectrometric Method® 126 | Zinc 1) Digesticn, Inductively Coupled Plasma Method
2) Digestion, Inductive!, led Plasm
109 | TPH CsCy Purge and Trap, Gas Chromatographic/ )/ Digestion Inchctively Cauplec! B
Mass Spectrometric Method"
Mass Spectrometric Method!'*#%
110 | TPH (GeCre) Solvent Extraction, Gas Chromatographic Method®2!!
111 | TPH (Co15-Cas) Solvent Extraction, Gas Chromatographic Method®2
112 | 1,2,8-Trichlorobenzene Purge and Trap, Gas Chromatographic/ ddui Tuaiy FEasend
Mass Spectrometric Method!” 1 | Antimony Isokinetic, Digestian, Inductively Coupled Plasma
113 1,1,1-Trichleroethane Purge and Trap, Gas Chromatographic/ Method®!
Mass Spectrometric Method®? 2 | Arsenic Isokinetic, Digestion, Inductively Coupled Plasma
Method'®!
%W\] 114 1,1,2-Trichloroethane... o J
o ) A oy 3 Carbon Monoxide...
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3 Carbon Monoxide 1) Sampling Bag Non-Dispersive Infrared Method'® P —w PSR
2) Non-Dispersive Infrared Method™! =
3) Instrumental Analyzer Method® i Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liguid
4 Chlorine 1) Absarption Sampling, lon Chromatographic Extraction, Gas Chromatographic/Mass Spectrometric
Method® Method!#%
i liez)
2) lsokinetic Sampling, lon Chrematographic Method ¥ 2ZySadiet F:;g:" Gg;fhr?mamg(aih % Me::od s
5 Copper Isokinetic, Digestion, Inductively Coupled Plasma 3) Automat et Extraction, Gas Chromatogrmphic
Method™ Method 211
6 Dioxins Isokinetic Sampling, Analysis by ISO/IEC 17025 2 Antimany 1) Waste Extraction, Digestion, Inductively Coupled
: 116151
Accredited Laboratory or Analysis by Departrnent Plasma Method
of Industrial Works Registered Laboratory 2) Waste Extraction, Digestion, Inductively Coupled
(Dioxins/Furans Analysis Approved® Plasma/Mass Spectrometric Method!!414!
i 7.5
7 Hydrogen Chloride 1) Absorption Sampling, lon Chromatographic 3) Digestion, Inductively Coupled Plasma Methad
Method!®! 4) Digestion, Inductively Coupled Plasma/
2) Isokinetic Sampling, lon Chromatographic Method® ‘ Mass Spectrometric Method™ ]
8 Hydrogen Sulfide Absorption Sampling, lodometric Methad™ 3 Arsenic 1) Waste Extract[uar:;‘mgeﬂlon, Inductively Coupled
9 Lead Isokinetic, Digestion, Inductively Coupled Plasma Plasma Method
Method®! 2) Waste Extraction, Digestion, Inductively Coupled
1,616
10 Mercury 1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic Plasma/‘h.nass Spectrometric Method i
Absorption Spectrometric Method!® 3) Digestion, Inductively Coupled Plasma Method'"
2) Isokinetic, Digestion, Inductively Coupled Plasma 4) Digestion, Inductively Coupled Plasma/
Method® Mass Spectrometric Method™¢!
11 Opacity Ringelmann's Meth odi? q Barium 1) Waste Extraction, Digestion, Inductively Coupled
16151
12 | Oxides of Nitrogen 1) Absarption Sampling, Phenoldisulfenic Acid Plasma Method
Method® 2) Waste Extraction, Digestion, Inductively Coupled
2) Chemiluminescence Method™ Plasma/Mass Spectrometric Method!41¢
3) Instrumental Analyzer Method® 3) Digestion, Inductively Coupled Plasma Method ™
13 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric 4) Digestion, Inductively Coupled Plasma/
Method® Mass Spectrometric Method™'®
2) UV Fluorescence Method™ 5 Beryllium 1) Waste Extraction, Digestion, Inductively Coupled
) (16,151
3) Instrumental Analyzer Method™! Plasma MEtth e )
i4 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric 2) Waste Extraction, Digestion, Inductively Coupled
Method®™ Plasma/Mass Spectrometric Method™614
i 5]
i5 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™ k) DTgesﬂ‘on, Inductively Coupled Plasma Method
16 Xylene Adsorption Sampling, Gas Chromatographic 4) Digestion, Inductively Coupled Plasma/
Method® Mass Spectrometric Method™'¢

6 Cadmium...
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6 Cadmium 1) Waste Extracticn, Digestion, Inductively Coupled 1 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! Plasma Method!41%
2) Waste Extraction, Digestien, Inductively Coupled 2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectiometric Method!1% PlasmasMass Spectrometric Method 436
3) Digestion, Inductively Coupled Plasma Method™' 3) Digestion, Inductively Coupled Plasma Method ™
4) Digestion, Inductively Coupled Plasma/ 4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™* Mass Spectrometric Method™¢
7 Chlordane 1) Waste Extraction, Separatory Funnel Liquid-Liquid 12 Copper 1) Waste Extraction, Digestion, Inductively Coupled
Extraction, Gas Chromatographic/Mass Spectrometric Plasma Method 615
Method1*#1 2) Waste Extraction, Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chvomatographic Method "2 Plasma/Mass Spectrometric Method! 619
3) Autornated Soxhlet Extraction, Gas Chromatographic 3) Digestion, Inductively Coupled Plasma Method"™*
Method 1! ‘ 4) Digestion, Inductively Coupled Plasma/
8 Chromium 1) Waste Extraction, Digestion, Inductively Coupled Mass Spectrometric Method™9
Plasma Method* ¥ ‘ 13 | 28D 1) Waste Extraction, Separatory Funnel Liguid-Liguid
2) Waste Extraction, Digestion, Inductively Coupled | Extraction, Gas Chromatographic/Mass Spectrometric
Plasma/Mass Spectrometric Method!™61 Method!h$25
3) Digestion, Inductively Coupled Plasma Methodl™) 2) Sohlet Extraction, Gas Chiomatographic Method ™
4) Digestion, Inductively Coupled Plasma/ 3) Autornated Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method!'® Method 231
9 Chromium (i} 1) Waste Extraction, Digestion, Inductively Coupled 14 | poo 1) Waste Extraction, Separatery Funnel Liquid-Liquid
Plasma Method; Waste Extraction, Colorimetric Extraction, Gas Chromatographic/Mass Spectrometric
Method; Calculation Method4117 Method92
2) Waste Extraction, Cigestion, Inductively Coupled 2) Soxhlet Extraction, Gas Chromatographic Method 02
Plasma/Mass Spectrometric Method; Waste 3) Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Colorimetric Method; Calculation Method 239
Method 41647 15 | DDE 1) Waste Extraction, Separatory Funnel Liquid-Liquid
3) Digestion, Inductively Coupled Plasma Method; Extraction, Gas Chromatographic/Mass Spectrometric
. Alkaline Digestion, Colorimetric Method; Calculation Method!18:29
Method!#1%11 2) Soxhlet Extraction, Gas Chromatograghic Method!02
4) Digestion, Inductively Coupled Plasma/ 3) Automated Sexhlet Extraction, Gas Chromatographic
Mass Spectrometric Method; Alkaline Digestion, AMethod 231
Colorimetric Method; Calculation Method™# 1617 16 | poT 1) Waste Extraction, Separatory Funnel Liguid-Liquid
10 | Chromium (V1) 1) Waste Extraction, Colorimetric Method!#'7 Extraction, Gas Chromatographic/Mass Spectrometric
2) Alkaline Digesticn, Colorimetric Methog™®'™! Method!19241
|
Wf"j 11 Cobalt., 1 37"“’3 2) Sohlet..
(urdimg dnaanaile) . ‘ anddniggni dnsanaile) .
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2) Soxhlet Extraction, Gas Chromatographic Method! 2) Waste Extraction, Thermal Decompasition
3) Automated Soxhlet Extraction, Ges Chromatographic Armalgaration and Atornic Absorption Spectrometric
Method #220 Method™4'%
17 Dieldrin 1) Waste Extraction, Separatory Funnel Liguid-Liguid 3) Waste Extraction, Digestion, Cold-Vapor Atomic
Extraction, Gas Chromatographic/Mass Spectrometric Fluorescence Spectrometric Method 42
Method!#2! 4) Cigestion, Cold-Vapor Atomic Absorption
2) Soxhlet Extraction, Gas Chromatagraphic Methodf % Spectrometric Method"®
3) Automated Soxhlet Extraction, Gas Chromatographic 5) Thermal Decomposition Amalgamation and
Method 221 Atomic Absorption Spectrometric Method!
18 Endrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid 6) Digestion, Cold-Vapor Atomnic Fluarescence
Extraction, Gas Chromatographic/Mass Spectrometric Spectrometric Method ™
Method! 1 23 | Methoxychlor 1) Waste Extraction, Separatary Funnel Liquid-Liquid
2) Soxhlet Extraction, Gas Chromatographic Method!*#! Extraction, Gas Chromatographic/Mass Spectrometric
3) Automated Soxhlet Extraction, Gas Chromatographic Method!!?2
Method &Y 2) Soxhlet Extraction, Gas Chromatographic Method '%2
19 Heptachlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Gas Chromatographic/Mass Spectrometric Method 24
Method 725 26 | Mirex 1) Waste Extraction, Separatory Funnel Liguid-Liquid
2) Soxhlet Extraction, Gas Chromatographic Method!®2 Extraction, Gas Chromatographic/Mass Spectrometric
3) Automated Soxhlet Extraction, Gas Chromatographic Methed %2
Method 221 2) Soxhlet Extraction, Gas Chromatographic Method 102
20 Lead 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Sexhlet Extraction, Gas Chromatographic
Plasma Method*% Methog 721
2) Waste Extraction, Digestion, Inductively Coupled ‘ 25 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!59 plasma Method449
3) Digestion, Inductively Coupled Plasma Method!**! ‘ 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method" 49
Mass Spectrometric Method™¢ | 3) Digestion, Inductively Coupled Plasma Method!"*?
21 Lindane 1) Waste Extraction, Separatory Funnel Liquid-Liguid 4) Digestion, Inductively Coupled Plasma/
Extraction, Gas Chromatographic/Mass Spectrometric Mass Spectrometric Method™¢
tethod!#&! 26 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chromatographic Method 102! Plasma Method!!4%
3) Automated Soxhlet Extraction, Gas Chromatographic 2) Waste Extraction, Digestion, Inductively Coupled
Method 1 Plasma/Mass Spectrometric Method!419
22 | Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atemic 3) Digestion, Inductively Coupled Plasma Method!'*!
Absorption Spectrometric Method!»4!® 4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™'9
?{ﬂ‘?l 2) Waste Extraction...
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a Polychlorinated biphenyls 1) Waste Extraction, Separatary Funnel Liqulc-Liquid 28 Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liquid-Liquid
(PCBs) Extraction, Gas Chromatographic Method!$2 Extraction, Gas Chramatographic/Mass Spectrometric
- Araclor 1016 2) Soxhlet Extraction, Gas Chromatographic Method#251
= frefion 221 Methog!!*” 2) Soxnlet Extraction, Gas Chromatographic Wethod 192!
- Aroclor 1232 3) Automated Soxhlet Extraction, Ges Chromatographic 3) Automated Soxhlet Extraction, Gas Chromatographic
- Aroclor 1202 Method ! Method 231
- Areclor 1268 29 |pH Electrometric Method 2%
- Aroclor 1254 30 | Selenium 1) Waste Extraction, Digestion, Inductively Coupled
- Aroclor 1260 Plasma Method! !
- 2-Chlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled
- 2,3-Dichlorobiphenyl Plasma/Mass Spectrometric Method 19
- 2,2\5-Trichloroblphenyl 3) Digestion, Incluctively Coupled Plasma Method™'*
- 2,0'5-Trichlorobiphenyl 4) Digestion, Inductively Coupled Plasma/
- 2,235 Tetrachlorobiphenyl Mass Spectrometric Method™'®
- 2,2 5,5-Tetrachlorabiphenyl 3 Silver 1) Waste Extraction, Digestion, Inductively Coupled
- 2,3,0,4-Tetrachlorobiphenyt Plasma Method''
- 2,2,3,4,5-Pentachlorobiphenyt | 2) Waste Extraction, Digestion, Inductively Coupled
- 2,24,5,5-Pentachlorcbighenyl Plasma/Mass Spectrometric Method!™ 519
- 2,334 6-Pentachlorobiphenyl 32 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
- 2,230, 5Hexachlorobiphenyl Plasma Method! 419
- 2,2,30,55"Hexachlorobipheryl 2) Waste Extraction, Digestion, Inductively Coupled
-22355.6 Plasma/Mass Spectrometiic Methodl! 1€
Hexachlorobiphenyl | 3) Digestion, Inductively Coupled Plasma Method ™%
226,455 ‘ 4) Digestion, Inductively Coupled Plasma/
Hexachloroblphenyl 3 Mass Spectrometric Method™'?
2,203,300, | 33 Toxaphene 1) Waste Extraction, Separatory Funnel Liquid-Liguid
Heptachlorobiphenyl | ;x::;;c::;z?]as Chromatographic/Mass Spectrometric
H:::c:;:mn - 2) Sovhlet Extraction, Gas Chromatographic Method 02
| | 3) Autornated Soxhlet Extraction, Gas Chromatographic
-2,234,45,6- Method 230
Hep‘fachlLorolbiphenyL 34 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
SEEAMIEE Flasma Method!!415
Heptachlorobipheny! 2) Waste Extraction, Digestion, Inductively Coupled
“ 223348556 Plasma/Mass Spectrometric Method! €6
Nonachiaobiphenyl 3) Digestion, Inductively Coupled Plasrma Method!™*)
o
J 28 Pentachlorophenol... 'E(YY‘PJ 4) Digestion...
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4) Digestion, Inductively Coupled Plasma/ 9 Benz(a)anthracene Automated Soxhlet Extraction, Gas Chromatceraphic/
Mass Spectrometric Method™4 Mass Spectrometric Method™3)
35 Zinc 1) Waste Extraction, Digestion, Inductively Coupled 10 Benzene Purge and Trap, Gas Chromatographic/
Plasma Methog!!®15) Mass Spectrometric Method"*?
2) Waste Extraction, Digesticn, Inductively Coupled 11 Benzo{bjluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Flasma/Mass Spectrometric Method!116 | Mass Spectrometric Method 2
3) Digestion, Inductively Coupled Plasma Method™) 12 | Benzo(kifluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
4) Digestion, Inductively Coupled Plasma/ | Mass Spectrometiic Method ™!
Mass Spectrometric Method™'® 13 Benzoic acid Automated Scxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?2!
iy 49y 125 518019 14 Benzolalpyrene Automated Soxhlet Extraction, Gas Chromatographic/
— Mass Spectrometric Method!#1!
Lilihl Munfiy i) 15 | Benzowh,iperylene Automated Soxhlet Extraction, Gas Chromatographic/
1 Acenaphthene Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method21
Mass Spectrometric Method?* 16 | Berylium 1) Digestion, Inductively Coupled Plasma Method™'*!
2 | Acetone Purge and Trap, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™*#% Mass Spectrometric Method™®
3 |Aldrin 1) Soxhlet Extraction, Gas Chromatographic 17 | Bist2-chloroethyllether Automated Soxhlet Extraction, Gas Chromatographic/
Method!®2! Mass Spectrometric Method2"
2) Automated Saxhlet Extraction, Gas Chromatographic/ 18 Bis(z-ethylhexyllphthalate Automated Soxhlet Extraction, Gas Chrematographic/
Mass Spectrometric Method %" Mass Spectrometric Method™®**!
4 Anthracene Automated Soxhlet Extraction, Gas Chromatographic/ 19 Bramedichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!?>" Mass Spectrometric Method!!%24
B Antimony 1) Digestion, Inductively Coupled Plasma Method!™< 20 Bromoform Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method!**4
Mass Spectrometric Method!™'®! 21 Butanol Equilibrium Headspace, Gas Chromatographic/
6 Arsenic 1) Digestion, Inductively Coupled Plasma Method!™*! | Mass Spectrometric Method'2*4
’ 2) Digestion, Inductively Coupled Plasma/ 22 Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method'™¥! Mass Spectrometric Method'?*"
7 Atrazine 1) Soxhlet Extraction, Gas Chromategraphic 23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™'*
Method1922 2) Digestion, Inductively Coupled Plasma/
2) Automated Soshlet Extraction, Gas Chromatographic/ Mass Spectrometric Method™1¢!
Mass Spectrometric Method!Z3! 24 Carbazole Automated Soxhlet Extraction, Gas Chromatographic/
8 | Barlum 1) Digestion, Inductively Coupled Plasma Metnod™'® Mass Spectrometric Method®1!
2) Digesticn, Inductively Coupled Plasma/ 25 Carbon Disulfide Purge and Trap, Gas Chromalmgraphicl
Mass Spectrometric Method™ Miass Spectromeric Method"*
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26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/ 40 | DDE 1) Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method!%! Method!'??4
27 | Chlerdane 1) Soxhlet Extraction, Gas Chromatographic | 2) Automated Soxhlet Extraction, Gas Chromatographic/
Method!1%?4 | Mass Spectrometric Method!™3!!
2) Automated Soxhlet Extraction, Gas Chromatographic/ | 41 DoT 1) Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method ! Methodto22
28 | p-Chloroaniline Automated Soxhlet Extraction, Gas Chromatographic/ 2} Automated Soxhlet Eﬂédi;". JGBS Chromatographic/
Mass Spectrometric Method®>" Mass Spectrometric Method**"
29 Chlorobenzene Purge and Trap, Gas Chromatographic/ 42 Dibenz(a h)anthracene Autcmated Soxhlet Extract‘s?n, Gas Chromatographic/
i ]
Mass Spectrometric Method!**! Mass Spectrometric Method!™ !
30 Chloradibromomethane Purge and Trap, Gas Chromatographic/ a3 Di-n-Butyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
5 [25.21]
Mass Spectrometric Method!!**! Mass Spectrometric Method!
31 Chloreform Purge and Trap, Gas Chromatographic/ 44 1,2-Dichlorobenzene Purg.a and Trap, Gas Chromata_gr]aphio‘
Mass Spectrometric Method! Mass Spectrometric Method" 2"
32 | 2-Chlorophencl Automated Soxhlet Extraction, Gas Chromatographic/ 45 | 1,2-Dichlorobenzene Purge and Trap, Gas Chromatosraphic/
Mass Spectrometric Method 2! Mass Spectrometric Method!*#
33 | Chromium 1) Digestion, Inductively Coupled Plasma Method ™' 46 | 1,4-Dichtorobenzene Purge and Trap, Gas Chroma{tographic/
t i 14,24)
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method'
Mass Spectrometric Method ™ 47 | 3,3-Dichlorobenzidine Automated Soxhlet Extraction, Gas Chromatographic/
34 | Chromium (1) 1) Digestion, Inductively Coupled Plasma Method; Mass Spectrometric Method?**"
Alkaline Digestion, Colarimetric Method; Calculation 48 | 1,1-Dichleroethane Purge and Trap, Gas Chromatagraphic/
Method 81347 Mass Spectrometric Method!**
2) Digestion, Inductively Coupled Plasma/ 49 1,2-Dichloroethane Purge and Trap, Gas Chroma[:i:g‘r]apl-nrd
Mass Spectrometric Methed; Alkaline Digestion, Mass Spectrometric Method™
Colorimetric Method; Calculation Method!"#7) 50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
35 | Chromium (V) Alkaline Digestion, Colorimetric Method®!™ Mass Spectrometric Method!**"
36 | Chrysene Automated Soxhlet Extraction, Gas Chromatographic/ 51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chrumal:ag;aphid
Mass Spectrometric Method™*! Mass Spectrometric Method!*"
37 Cyanide Extraction, Distillation, Colorimetric Method262"21 52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chmm.a[ro‘?:laphiv
. 4,
38 | 24D 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method**
Method!'%2% | 53 | 2,4-Dichlorophenol Autornated Soxhlet Extraction, Gas Chromatographic/
2) Autornated Saxhlet Extraction, Gas Chromatographic/ i Mass Spectrometric Method @2
Mass Spectrome! 125311 | 54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
pe tric Method' P,
39 |DOD 1) Soxhlet Extraction, Gas Chromatographic ‘ Mass Spectrometric Method!"*
Method!!%22 | 55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ ‘ Mass Spectrometric Method!2)
Mass Spectrometric Method!221 56 1,3-Dichloropropene Purge and Trap, Gas Chroma[legr‘aphic/
Mass Spectrometric Method!'%
4 E:i
P 0 DD » 57 Dieldrin...
gyl Snsansale) . ur3nggtd dasanaile)
S o ngamsn sy
|
-lpat - i R
|
PR | - aaa "
A __ Asuatiy : TG - | o S Prr—
I Dleieiin 1 Soilet Edracton; Gas Chromatayraphic 71 Hexachlorobenzene 1) Soxhlet Extraction, Gas Chromatographic
Method!i922
2) Autormated Soxhlet Extraction, Gas Chromatographic/ il
on o
Tt EChmmatosan ‘ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 5 i
58 | Diethyl Phthalat Automated Soshlet Extraction, Gas Chromatographic/ | Mass Spectrometric Method
ox ion, Gas Chrol
ey aie . ,,_;'3,] g ‘ 72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatcgraphic/
Mass Spectrometric Method™ ™" i fiee)
) . Mass Spectrometric Method!'™
59 2,8-Dimethyiphenol Automated Soxhlet Extraction, Gas Chromatographic/ ‘ - " ) il Tran, Gas Chromatogphic?
{ | N I
Mass Spectrometric Method!®*! Tehisang Murgesa i p'ﬁ ?SM i d“:f" bl
60 2,4-Dinitrophenol Automated Soxhlet Extraction, Gas Chromatographic/ 4 l)asss hF;E Erom r': ; OCh . -
Mass Spectrometric Method'#2Y } SCHER o d::zzrt taction; s hromatogiaphic
61 2,6-Dinitrotoluene Automated Soxhlet Extraction, Gas Chromatographic/ Metnol 4 o i '
Mass Spectrometric Method?3! i‘)IAut:mate Soud'nt .LetN:Extrrlac;E:;“ as Chromatographic/
62 2,6-Dinitrotoluene Automated Soxhlet Extraction, Gas Chromategraphic/ lass Spectrometric Metho )
Mass Spectrometric Method!*! 75 B—HCH 1) Soxht::zixrractfcn. Gas Chromatographic
63 Di-n-Octyl Phthalate Autornated Soxhlet Extraction, Gas Chromatographic/ ‘ Method™
: (25.31) 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method ‘ ‘ o e Mathed®Y
&4 Endosulfan 1) Soxhlet Extraction, Gas Chromategraphic A pectrome
Method!1922 ‘ 76 | y-HCH 1) Soxhi:utzixtracﬁon, Gas Chromatographic
2) Automated Soxhlet Extraction, Gas Chromatographic/ ‘ Method'
Mass Spectrometric Methogi2! ‘ 2) Autornated Soxhlet Extraction, Gas Chromatographic/
. i 25311
65 | Endrin 1) Soxhlet Extraction, Gas Chromatographic | Mass Spectrometric Method
Method!o2 ‘ 7 Hexachlorocyclopentadiene | Automated Soxhlet Extraction, Gas Chromatographic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ | Mass Spectrometric Method ™!
Mass Spectrometric Method ™" 78 Hexachloroethane Autornated Soxhlet Extraction, Gas Chromatographic/
86 | Ethylbenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method*) | 79 | Indena(1,2,3-cd)pyrene Automated Soxhlet Extraction, Gas Chromatagraphic/
&7 Fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method®! 80 | Isophorone Automated Soxhlet Extraction, Gas Chromatographic/
68 Fluorene Automated Soxhlet Extraction, Gas Chromatographic/ | Mass Spectrometric Method™*!
Mass Spectrometric Method'2:2! | 81 |Lead 1) Digestion, Inductively Coupled Plasma Method™*
69 Heptachlor 1) Soxhlet Extraction, Gas Chromatographic 1 2) Digestion, Inductively Coupled Plasma/
Method 1% Mass Spectrometric Method"19
2) Autornated Soxhlet Bxraction, Gas Chromatographic/ 82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectiometric Method®* 2) Digestion, Inductively Coupled Plasma/
70 | Heptachlor Epoxide 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method ™9
Method" ! 83 Mercury 1) Digestion, Cold-Vapor Atomic Absorption
2) Automated Soxhlet Extraction, Gas Chromatographic/ Spectrometric Method"®
Mass Spectrgmetric Method™31!
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2) Thermal Decomposition, Amalgamation, and - Aroclor 1242
Atomic Absorption 55:\e:v.'rop}'v::vtornetry1191 - Aroclor 1248
3) Digestion, Cold-Vapor Atemic Fluorescence - Arocler 1254
Spectrometric Method ! - Aroclor 1260
84 | Methanol Eguilibrium Headspace, Gas Chromatographic/ - 2-Chlorobiphenyl
Mass Spectrometric Method!1229 - 2,235 Tetrachlorobiphenyl
85 Methoxychlor 1) Soxhlet Extracticn, Gas Chromatographic - 2,2'5,5 Tetrachloroblphenyl
Method!%? - 2,3,8,4"Tetrachlorablphenyl
2) Automated Soxhlet Extraction, Gas Chromatographic/ - 2,234 5 Pentachlorchiphenyl
Mass Spectrometric Methog!22! - 22,8,55-Pentachlorobiphenyt
86 Methyl Bromide Purge and Trap, Gas Chromatographic/ - 23,3\4' 6-Pentachlorobiphenyl
Mass Spectrometric Metnod!!4#¥ - 2,23,4.8 5*Hexachlorabiphenyl
87 Methylene Chioride Purge and Trap, Gas Chromatographic/ -2,2,38,5,5-Hexachlorobiphenyl
Mass Spectrometric Methad!**! -22355,6-
a8 2-methylphenol Automated Soxhlet Extraction, Gas Chromatographic/ Hexachlorobiphenyl
Mass Spectrometric Method!*) -2,2,445,5-
85 2-Methylnaphthalene Automated Soxhlet Extraction, Gas Chromatographic/ Hexachlorobiphenyl
Mass Spectrometric Method®!! -22\35,6,4,5
90 Methyl tert-Butyl Ether Purge and Trap, Gas Chromategraphic/ Heptachlorobiphenyl
Mass Spectrometric Method!*#" - 2,2.3,0,4,55-
91 Naphthalene Automated Soxhlet Extraction, Gas Chromatographic/ Heptachlorobiphenyl
Mass Spectrometric Method**" 2,234,856
92 | Nickel 1) Digestion, Inductively Coupled Plasma Method!™'® Heptachlorobiphenyl
2} Digestion, Inductively Coupled Plasma/ - 2,238,556
Mass Spectrometric Method™® Heptachlorobiphenyl
93 Nitrobenzene Automated Soxhlet Extraction, Gas Chromatographic/ -2,233.84,55,6
Mass Spectrometric Method®*" Nanachlorcbiphenyl
94 N-Nitrosodiphenylamine Automated Soxhlet Extraction, Gas Chromatographic/ 97 Pentachlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?!! Mass Spectrometric Method53!
95 N-Nitrosod-n-propylamine Automated Soxhlet Extraction, Gas Chromatographic/ 98 Phenanthrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog'?**! Mass Spectrometric Method?2!
96 | Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chrematographic Methed 192 99 | Phenol Automated Soxhlet Extraction, Gas Chromatographic/
{PCBs) 2) Automated Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Methed 3!
- Aroclor 1016 Method 242 100 | Pyrene Automated Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1221 Mass Spectrometric Method "
- Aroclor 1232
5{1‘\’\“] 101 Selenium...
(ndimeysts mamnein) “rmciardeie cmﬂn:ﬂu;\;i i:;’f,’““’ :
gimnumsnneptin sy e ik
-log - - ot -
dduit ATy Finsae : dhduil asuaity el
101 Seleniurm 1) Digestion, Inductively Coupled Plasma Method™? 116 | 2,4,6-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasra/ Mass Spectrametric Method®*
Mass Spectrometric Method ™ 117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
102 | Silver 1) Digestion, Inductively Coupled Plasma Method™*! Mass Spectrometric Method!*2%
2) Digestion, Inductively Coupled Plasma/ 118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™*!
Mass Spectrometric Method!™9 2) Digestion, Inductively Coupled Plasma/
103 | Styrene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™¢
Mass Spectrometric Method!42 119 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
106 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Methog!"?%)
Mass Spectrometric Method!*?! 120 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!"*?
Mass Spectrometric Method!*2 121 | m-¥ylene Purge and Trap, Gas Chromatographic/
106 | Toluene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!!*?
Mass Spectrometric Method!!*#% 122 | o-Xylene Purge and Trap, Gas Chromatographic/
107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatoeraphic Mass Spectrometric Method!1*?
Method"02? 123 | p-Xylene Purge and Trap, Gas Chromatographic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method!!*?%
Mass Spectrometric Method™! 124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
108 | TPH (Cs-Co) Purge and Trap, Gas Chromatcgraphic/ Mass Spectrometric Method"*2¥
Mass Spectrometric Method!*2% 125 | Zinc 1} Digestion, Inductively Coupled Plasma Method!™'
109 | TPH (Cye- Cae) 1) Solvent Extraction, Gas Chromatographic Method!'#" 2) Digestion, Inductively Coupled Plasma/
2) Automated Soxhlet Extraction, Gas Chiomatographic Mass Spectrometric Method™
Method21
110 | TPH (Coyg - Gag) 1) Solvent Extraction, Gas Chromatographic Method"™#" 1anmsinggs i
2) Autornated Soxhlet Extraction, Gas Chromatographic 1. NIENTRGEEINTTL, UTEnFNTENTIagRaTINTIL, A, 2568, (Foe nandndaufiganie
Method@31 Tﬂqﬁu’li’uﬁ%awﬁwwmnm. 25 uns1AN 2549, Eui 123 Roufiew 113,
111 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/ 2. NIENTNEAEMNTTL. USENANTENINGAAMNTIY, W.A. 2549, o1 dwuer i
Mass Spectrometric Method!2 afuidsuluemafssssansnydssvandisdnilfunsududomas.
112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/ Twiveyunw. 4 Suiau 2549, (il 123 moufiay 125¢
i Mass Spectrometric Methog!!*#! 3. aweadmnrmfansdorwiniszmrng, afotwmzitide. faiafel o nqume:
113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/ Gouuthmafiud, 2547,
Mass Spectrometric Method!1*9 4. APHA, AWWA, WEF, Standard Methods for the Examination of Water and
114 | Trichlorosthylene Purge and Trap, Gas Chromatographic/ Wastewater. 237 ed. Washington, DC: APHA, 2017,
Mass Spectrometric Method"*:¥ 5. United States Environmental Protection Agency. Standards of Performance for
115 | 2,4,5Trichlorophenol Automated Sexhlet Extraction, Gas Chromatographic/ New Stationary Sources. 40 CFR 60. Appendix A, 2019.

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Metheds. SW-846, 1997,
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7. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods, Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 30604, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996,

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

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Microscale Solvent Extraction (MSE). SW-846 Method
3570, 2002. ;

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds (VOCs) in Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014,

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

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

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods, Inductively Coupled Plasma- Atomic Emission
Spectrometry. SW-846 Method 60108, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Inductively Coupled Plasma-Mass Spectrometry.
SW-B46 Method 6020A, 2007.

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

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

19, United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Selids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007 =
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20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Sample by Atomic
Fluorescence Spectrometry. SW-846 Method 7474, 2007.
21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID.SW-846
Method 80158, 1996.
22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organcchlerine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007,
23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method B082, 1996,
24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Volatile Organic Compounds by Gas Chromatagraphy/
Mass Spectrometry (GC/MS), SW-846 Method 8260D, 2018.
25, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS). SW-846 Method B270E, 2018.
26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation SW-846
Method 90108, 1996,
27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Cyanide Extraction Procedure for Solids and Oil. SW-
846 Method 9013A, 1996,
28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.
29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
2040C, 2004.
30, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH, SW-846 Method 90450, 2004,
31, United States Erwironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994,
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1 Biocherical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method™

vouansrwiuiia i 2) 5 Day BOD Test, Azide Modification Method!™

2 Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method'™

. . 2) Closed Reflux, Colorimetric Method®!

Gnatum imgzatund) 3) Closed Reflux, Titrimetric Method®!
mwm«wh‘r:mv-;!: 3 |Color ADMI Weighted - Ordinate Spectrophotometric Method
VTRl 4 Cyanide Distillation, Colorimetric Method'™

Ba ny, b 5 Formaldehyde Distillation, Colorimetric Method'

6 Free Chlorine DPD-Ferrous Titrimetric Method"!
nev3Stuasifoutuuaislsany 7 Oil and Grease Liquid-Liguid Partition Gravimetric Method'!
suiduusedouttaafivlasnunianefusen & e Electrometric Method”!

Tns D__?‘f?t .-,'.,m;m 9 Phenals 1) Distillation, Chloroform Extraction Method®!
Tswddbidinwaeiling envadivemal.goth 2) Distillation, Direct Photometric Method ¥

10 | Sulfide ZnS Precipitation, lodometric Method”!

1 Temperature Laboratory and Field Method”!

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

13 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method™

14 | Total Suspended Solids Dried at 103-105 °c*”

i (s 7
dafufl w1sHaTY R
1 Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method™'
2) Instrumentat Analyzer Method'

2 Hydrogen Sulfide Absorption Sampling, lodometric Method!®!

3 Opacity Ringelmann’s Methad™*!

8 Oxide of Nitrogen 1} Absorption Sampling, Phenoldisulfonic Acid Method®

2) Instrumental Analyzer Method”
5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method”!
2) Instrumental Analyzer Method'”

G Fgt
(unarigm Augism)
#8maen
auiideursdiourivupislsarmniersfusan Sulfuric Acid

AU My E
6 | Sulfuric Acid Isokinetic Sampling, Barium - Thoin Titimetric Method®
7 Total Suspended Particulate | lsckinetic Sampling, Gravimetric Method'”

skl snu 3 3

adui wsuafiy FEhmsaed

1 Cyanide Distillation, Colonimetric Method™

2 pH Electrometric Method”!

3 | Phenols Distillation, Direct Photometric Method™!
\pnaastnad

~ », = oy G - - s
1. nedy weseated uardynednvo 'sqmnnﬁ, UTIMIENTS. (2547) gﬂmmﬂwu‘uﬁu.

Fiamieda 4 ngaon. mmdSmnsauisaaefeuwinsevaing

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

3. NIEVTRRPAWINTIL UTTNIANTENTIGRATMNTIL, 1A 2549, ﬁa! fmvusAiann
i Sorlunmiuspene s e misls A unaudiudamss
sroegiune, & §u31A 2509 i 123 neufiia 1258

4, NIEMENERMPNTIY. UsENIANTENSgREATINSY, H.A. 2549 oa s/
wheduiiievulusmefiseussenanudasuosanisiwadlsany
JrgnempuNYn, 4 St 2549, il 123 paufiey 1250

5. United States Fnvironmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR £0 Appendix A, 2017,

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

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

8 United States Environmental Protection Agency. Determination of Carbon
Monoxide Emissions from Stationary Sources; instrumental Analyzer Procedure, 40 CFR £0.
Appendix A Method 10, 2017.

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

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