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

Bangkok 10250 Thailand

T+66 2760 3000 F+66 27603197

Sample Name Parameter Equipment Name 1D No. Calibrated Date Next Cal Fre(i.!:natl;‘l;;ate
Stack Oxides of Nitrogen Console Control Unit BKK_FS0468 12-Jan-22 12-Jul-22 6
Stack Oxides of Nitrogen Vacuum Gauge BKK_FS0435 9-Apr-21 8-Oct-22 18
Stack Oxides of Nitrogen SPECTROPHOTOMETER RYG_EN0179 2-Nov-21 2-Nov-22 12
Stack Sulfur Dioxide Console Control Unit BKK_FS0468 12-Jan-22 12-Jul-22 6
Stack Sulfur Dioxide Dry Gas BKK_FS0534 12-Jan-22 12-Jul-22 ]
Stack Total Suspended Particulate Console Control Unit BKK_FS0468 12-Jan-22 12-Jul-22 6
Stack Total Suspended Particulate Digital Balance RYG_EN0003 23-Mar-22 23-Mar-23 12

Stack (CEMs) |Oxides of Nitrogen Analyzer , System calibration, Stanq - 2 - -

Stack (CEMs) |Oxygen Analyzer , System calibration, Stand - - - -
Ambient Particulate Matter (PM-10) High Volume RYG_FS0192 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0294 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0183 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_EN0001 23-Mar-22 23-Mar-23 12
Ambient Total Suspended Particulate High Volume RYG_FS0178 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0176 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0175 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_EN00O1 23-Mar-22 23-Mar-23 12
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0797 4-Jan-22 4-Jul-22 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0272 4-Jan-22 4-Jul-22 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0252 4-Jan-22 4-Jul-22 6
Ambient Sulfur Dioxide S0, Analyzer BKK_FS0796 4-Jan-22 4-Jul-22 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0271 4-Jan-22 4-Jul-22 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0251 4-Jan-22 4-Jul-22 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0141 7-Jun-21 6-Dec-22 18

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

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

Noise Leq 24 hrs Sound Level Meter RYG_FS0019 10-Jan-22 10-Jan-23 12

Noise Leq 8 hrs Sound Calibrator RYG_FS0213 26-Apr-22 26-Apr-23 12

Noise Leq 8 hrs Sound Level Meter RYG_FS0495 10-Jan-22 10-Jan-23 12

Noise Leq 8 hrs Sound Level Meter RYG_FS0494 10-Jan-22 10-Jan-23 12

Noise Leq 8 hrs Sound Level Meter RYG_FS0492 10-Jan-22 10-Jan-23 12
Rayong Lab [BOD (5 days at 20°C) DO meter with Sensor RYG_ENO0140 2-Feb-21 3-Aug-22 18
Rayong Lab [BOD (5 days at 20°C) Incubator RYG_ENQ154 22-Apr-22 21-Oct-23 12
Rayong Lab |Oil & Grease Electronic Balance RYG_EN0002 23-Mar-22 23-Mar-23 12
Rayong Lab |Oil & Grease Hot Air Oven RYG_EN00CO6 5-May-21 3-Nov-22 18
Rayong Lab [Oil & Grease Water Bath RYG_EN0061 5-May-21 3-Nov-22 18
Rayong Lab |pH at 25 °C pH meter RYG_EN0183 17-Mar-22 17-Mar-23 12
Rayong Lab [Temperature Digital Thermometer RYG_FS0467 7-Jul-21 7-Jul-22 18
Rayong Lab |Total Suspended Solids Electronic Balance RYG_EN0002 23-Mar-22 23-Mar-23 12
Rayong Lab |Total Suspended Solids Hot Air Oven RYG_EN0010 5-May-21 3-Nov-22 18
Rayong Lab |Total Dissolved Solids 180°C Electronic Balance RYG_EN0002 23-Mar-22 23-Mar-23 12
Rayong Lab |Total Dissolved Solids 180°C Hot Air Oven RYG_EN0010 5-May-21 3-Nov-22 18
Rayong Lab |Nitrate SPECTROPHOTOMETER RYG_EN0037 1-Apr-21 1-Oct-22 18
Rayong Lab |Dissolved Oxygen Chamber (Cold Room) RYG_EN0184 22-Feb-22 22-Feb-23 12
Water Lab | Total Trihalomethanes Gas Chromatography (MSD) BKK_ENO0059 24-Dec-20 24-Jun-22 18
Water Lab  [SAR ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab  [SAR Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  [SAR Chamber (Cold Room) BKK_ENO0167 18-May-21 16-Nov-22 18
Rayong Lab [BOD (Azide Method) Incubator RYG_EN0154 22-Apr-22 21-Oct-23 18
Rayong Lab |BOD (Azide Method) Burette 243007 21-Sep-18 21-Sep-23 60
Rayong Lab |Conductivity Conductivity meter RYG_EN0029 23-Feb-22 24-Aug-23 18
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ALS

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date 12-Jan22 Ambient Temperature ('C) - 28
Calibration sheet No. : C-120122-8KK_FS0488 Relativa Humidity (%) 56
Digital Temperature D BKK_FS0480 Reference Tempersture ID BKK_FS0608
Serial No. : 1302005 Serial No, 7888004
Model XC-5T2:V Model FLUKE 714
Next Galibrate 13 Jan 22
p— Reference Temperature |~ Digital Temperature Ermor ik
L © c c
Stack 0 0 0
‘CONSOLE CONTROL UNIT CALIBRATION TEST REPORT 25 24 -1
Bacmerk b 50 a8 K
100 o8 2
150 148 z
200 197 E)
250 247 E)
300 207 E)
500 497 3
- 1000 807 £
| e o 1200 1187 3
| | - T Probe 100 o E
Yo ] B 125 124 -
T 1400 i T 150 140 -1
L] s = Oven 100 90 -1
G CE T
= rm ) = s 125 124 1
N D O] ST 160 140 -1
. o Filter 10 100 o
PP = W25 o
sy k20w 150 140 -1
Exit 0 0 o
i 10 1 1
Cusnierny sepmeary fiobne Cbdont P o 7
Metor 0 o 0
25 25 0
50 0 0
AUX 0 0 0
25 25 0
50 %0 o
Salsit  Fhaime proet Wicknr Chdmrad
Calibrated by Shetehl Appraved by cecil
( Mr.Sakelt Phaisanphisut ) MeWichan Choonharat
Field Scientist (4) Manager
Fom 781048 (02,05/081
ALS ALS

Pitot Tube Calibration Data

Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_F50472 Calibration Date 12 Jan 22
Lab test duct Number 258-1-13-01 Standard Pitot 1D BKK_F50441
Calibration Sheet No C-120122-BKK_FS0472 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot ube Cp(s) Cp(s)
tube Leg AB (AP, mm H,0) (AP, mm.H,0) Leg A Leg 8
Test 1 A 12,00 16,60 0.842 -
] 12.00 16.60 0842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0,842
Test 3 A 1200 16.60 0842 -
12.00 16.60 - 0.842
Tp 0842 0.842

@ = o ,J

Py~ pr,} must BE <0.01

z [Cp (5) = Cp(d or H}]

3

Average deviation(A or B) = must BE < 0.01

90\ !45”‘ Phaisn rhrset

Calibrated by Appraved by
 Mr Saksit Phaisanphisut )

Field Scientist (4)

Wickoe ehdenad

MrWichan Choonharat

Manager

Fomn 281048 (0403021

Pitat Tube Identification Number BKK_FS0473 Calibration Date 12 Jan 22
Lab test duet Number 258-1-13-01 Standard Pitot ID BKK_F50441
Calibration Sheet No. C-120122-BKK_FS0473 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube Type s pitot tube Cp(s) Cp (s)
tube Leg A.B (AP, mm.H,0) (AP, mm H.0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 !
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0842 2
B 12.00 16.60 - 0842
Test 8 A 12.00 16.60 0842 -
B 12.00 16.60 % 0.842
Tp 0.842 0.842

P = o

Py —cpm‘] must BE <0.01

Z [(.:rr (5) = Cp{d or B}]

3

Average deviation(A or B) =

Saksit Fhaisar phiset

( Mr.Saksit Phaisanphisut )

Calibrated by

Fietd Scientiat (4)

Approved by

must BE < 0.01

Wioko ehrmdanad

Mr Wichan Choonharat

Manager

Fom 281-046 (04703081




PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 12 Jan 22 Nozzle Set ID. : BKK_FS0474
Calibration Sheet No. : C-120122-BKK_FS0474 Vemier Caliper ID.:  BKK_FS0626
Nozzle Diameter {cm.) Hi-Llo (D, + D+ Dy} /3
Nozzle ID #
D, L, o, Ap D,y
1 0.300 0.300 0.300 0.000 0.300
2 0.450 0.450 0.450 0.000 0.450
3 0,600 0.600 0.600 0.000 0,600
4 0.780 0.780 0.780 0.000 0.780
4 0.932 0.932 0.932 0.000 0.932
6 1.094 1.084 1.084 0.000 1.084
7 1.264 1.264 1.264 0,000 1.264
D, D,
Where :
0.0,D, = There diferant nozzle diameters at 60 degroes to
each other, sach measured the nearest 0.025 mm. "
Ap = Maximum distance between any two diameters,
must be < 0.100 mm,
D,, 0,4+ D,+ D)3
MEASUREMENT PLANE
Saksit Praisar phiset Wioho ehrndnnnt
Callbrated by Approved by -

{ Mr.Saksit Phaisanphisut )

Field Sciantist (4)

Mr.Wichan Choanharat

Manager

Fom 16 08 201-025 (13701 /09

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53444 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %ﬁjf

TEL. 0-2717-3000-24 FAX. 0-2716.9484 NeC.Tms T TS
GALIBRATION 0098

d(
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
—

Certificate of Calibration  Cenificate Mo.: 21P1350

Page: 1¢f2
Equipmant : Digital Vacuum Gauge
i, o oy i b
Model : DPGA-00 Corporate Services 3; Equipment Calibration and Tesling Services.
Serial No.: DVG03
1D No.: BKK_FS0435
Conditlon As-Recelved: Used tam
Recelved Dat 08 Aprl 2021
Calibration Date: 20 April 2021
Reference: 2104-0323WSC Submitted by:  ALS Laboratory Group (Thailand) Co. Ltc.
Amblent Temperature: (23 * 2 ) °C
Relative Humidity: (50 %15)% 104 Phatthanakan 40, Phatthanaken Rd.,

Khwaeng Phatihanakan, Khet Suan Luang,
Bangkak 10250 Thalland

Procedure used: The calibralion was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-POS, using * DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Atmospheric Pressure: 1010 mbar

Condition of this resull of calibration
ference standards instuments :
Instrument Model Sarial No, Lerlificate No, Bue Date
1) Pressure Calibrator PC106P 1189 MP-0113-20 14 Jul 2021

2.This instrument was instalied in vertical orientation and lower groave of pressure sensor was used as the reference level
3.This resull of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 0.2953 inHg
5.This instrument was used clean air as prassure media. =
6.The cerfificate is valid only to the item calibrated on date and place of calibration. | REVIEW BY
7.This Certificalion Is traceable la the International System of Unit maintained at:- i

~Natianal Institule of Metrology Thailand (NIMT) + APPROVED BY

HEXT CAL DATE
Callbrated by :  Suwit Aussarree Approved Signatory : Atapol P
Issue Date : 21 April 2021 [ ] Phalinee Prabpaipal
[ ] Sura Suwannasr
1A Attapol Panurach
B 0256843

Increasing Pressure

Bange ; 0 inHg t0-30 inHg.
Besclution ; 0.01 inHg

-0.906 | -14.904 | 15,992 | -26.487

Avplied Prossure (nHg) | 0.000 | -4.008
UUC* Indication (inHg) | 0.00 | -5.08
Errar (inHg) ] 0.000 [ -o0s2

| 1040 [ 1520 | 2030 | 2600
| -0.104 | -0.206 | -0.308 | -0.413

Decreasing Prassure

-14.994 | -5.096 | 4098

The uncertainty of measurement was = 0,080 inHg
“ UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiphed
by a coverage facior k = 2, providing a level of canfidance of approximately 95 %

-olo-

CertNo.: 21P1350
Page: Zof 2

Attepol p

a 1046981

SPC Calibration Center S%RT

Part of DKSH Group
e
S
Certificate of Calibration
HSCTISHTS 17825
ety
Equipment: SPECTROPHOTOMETER Certificate No.: C06210513
Model: DR3800 Issued Date: 02 November 2021
Serial No. {orID.): 2021761 (RYG_EN0178) Job No.. KSPR2114660
Manufacturer: HACH Page. 10f 2
Condition: In Condition
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
P———
616/10 Moo 5 T.Maenam Khu, .
reviewsy . N-Badl |
A.Pluakdaeng, Rayong 21140, Thailand. !
APPROVED BY ?% |
Environment Condition:  Temperature 222 'C + 06 [ 8 ,MI% E
Humidity 618 %RH ¢ 25 |HRA CAL DATE TS
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. {Rayong Branch) { Wet Chemistry )

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

Calibration By: Mr, Chattuphon Foithong

Calibration Date: 02 November 2021

The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabllity: This certificate is traceable 1o the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The slandard for Wavelength Certificate No. B7146 and 87152
The slandard for Photometric Certificale No. 87220

2 SeRT O

1AFN waRd o drifa
(Mr. Chattuy Foithong) BAC REBo; LM (Mr. Dumrong Boonsopon)

Person in charge Authonzed signatory
This cartficate is issued the units of according to he ystem of Unvts (SI). t provides racaatidty of measuremant 1o Intemational or
national standard or oiher recagnized national standard laboratories.
The measurement uncedainty stated s the expended uncertainty which Is oblained from (he standarg uncedainty multiphod by the coveraga factor (k=2) 10
provide & Jevel of confidence of approximately 95%. Il s determined In accordance with the of Uncerainty in (Gum;
Those iosults may be afiectad by deviatons from specified condiions. The resuls relate only to th iems tested. caliorated or sampled. The report shall nol be
reproduced excopt in full withoul approval of SPC RT Co. Lid.

Vi o iR ol
87 11 GO, LD
#703H 0003 154 saenbrsrrumba 57 pusri 100 a0 el AT 10260

7, Sukurmct 10171 Roast. Borgehsk, Prraisonerg, Bergies, 0260 Thaland

Branon 6006 1134 8o 5
i 0 7185 4303 Exi JI00-308 Fax O 295 AAM Eomndl INapso@arc eon WHbSIE wrw S50 00 SPCC-FM-CO8-12 23 Now 2020




SPC Calibration Center

SN

SPC Calibration Center

SERT

Part of DKSH Group i " Part of DKSH Group
lunsedeudnmindasindeuonaon
Certificate No.: C06210513 Page 2of 2
wnaifluen: KSPR2114660
Caiibration Resutts: afmedaiio; SPECTROPHOTOMETER 4u: DR380O werueoy: 2021761
Without Adjustment n
n3I9dau (Ju) ATIIADY (A)
‘Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at 5 nm 02 Nov 2021 witirrrRn 02 Nov 2021 WHR
Standard Wavelength Unit Under Calibration Correction Uncertainty - -
Und | Lind Und | ludnd
418.40 418 0.40 0.50
537.00 536 1.00 059 Gl =
638.00 638 0.00 059 “ o ! mwnuusmmiae o] m]
ST ik 4 % =2 o 2. avwAzzon ( ¥aslAaun, nulu-uonirtos) =] O
it s i i | =] o 3. @m% dn - 10n wntas (On-OF Swicth) @ o
. | 5 o 4. aunn (Keypad) =] [a]
Photometric Accuracy (Absarbance) @ o 5. wisa (Display, Screen Conlrast) 7] [m]
‘Wavelength Standard absorbance Unit Under Calibration Corraction Uncertainty
Spectrophotomeler
0.0000 o000 o 2004 =] =) 6. usefulvivh (Battery Backup) >= 2.5 VDC o o
4 0.587 0.0020 0.0045 y
420 nm DiRRR0 [m] (] 7. @nopudanaimunaliu (Wavelength Control) [m] [m]
0.7616 0.758 0.0026 0.0045 - -
i i i o = (m] 8. AMHUTIARY (Wavelength Check) = =] 807 1 807.3 nm
F D'm u. S 0 o 9. unariuflaud (UV < 3,000 hour) o o
- G575 . s [ [u} 10, undariuflands (Visible < 5,000 hour) @ o
440 nm 07442 — 0.0082 0:0045 o (=] 1. wasiauawianus (Carousel Module) o o
1.0039 1,000 0.0039 0.0045 PH Mater and Conductivity Mefer
0.0000 0.000 0.0000 0.0045 [m] [m] 12.  BuiaTnsn ( Electrode and Conneclion Cable ) ] o
0.5292 0.528 0.0012 0.0045 a o 13, ssfudrsazaulu Electrode (Level KCI ) O [m]
aespm 0.6885 0686 0.0005 0.0045 O | O | . ehafulnu Eleciode (Dust ProtectionHood) | 0 | O
0.9534 0.952 0.0014 0.0045 =] O 15, w¥udidaTnin (Stand) T [m]
0.0000 0.000 0.0000 0.0045 Turbidimeler
5461 m 0.5468 0.545 0.0018 0.0045 o a 16, mAsmuiivinga (No Sample) O =]
0.6957 0.694 0.0017 L) (=] B 17, ssfumsrosdinewosuss (>= 2.5 Wiy 3.0) 0 O
0.9981 0.998 0.0011 0.0045 Automatic tirator
9.0000 0:000 gidoy 0045 O [m] 18.  dnm Piston Burettes a (=]
e 0.5851 0.582 0.0031 0.0045 o o 19 Fun Rinsing and Dosing a o
) i heze i =} [u} 20, suumamiugiAzgUnInisznay =] =]
1.0057 1.001 0.0047 0.0045 e -
0.0000 0.000 0.0000 0.0045 [ (Tt
- 0.5692 0.567 0.0022 0.0045 |
" 0.6914 0690 0.0014 0.0045 Mr. Chattuphon Foithong
1.0881 1.086 0.0021 0.0045 Service Engineer
The End of Certificate
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ALS
DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibration Date 12 Jan 22 Ambient Temperature (*C) 28
Calibration shee! No. - C-120122-BKK_FS50534 Relative Humidity (%) 56
Digital Temperature 1D BKK_FS0534 Reference Temperature ID BKK_FS0608
Console Serial No. © 1508020 Serial No. 7688004
Model : XC-80-CV Model : FLUKE 714
Next Calibrate : 13 Jan 22
i Reforence Temperature | Dighal Temperature Ermor I
*C *c *C
Stack a 1 1
25 26 1
50 51 1
100 101 1
150 151 1
200 201 1
250 252 2
00 302 2
500 502 2
1000 1002 2
1200 1202 2
Probe 100 101 1
125 126 1
150 1561 1
Filter 100 101 1
125 126 1
150 151 1
Exit 0 1 1
10 11 1
20 Fal 1
Meter 0 1 1
25 28 1
50 51 1
AUX 0 1 1
25 26 1
50 51 4
Wookoe Chrebpnst
Calibrated by Approvedby:

MrWarawut Pubpa

MrWichan Choonharat
Field Scientist (3) Manager

Fom 281-008 (02/0002)

ALS
DRY GAS METER CALIBRATION TEST REPORT
Calibration of Date : 12 Jan 22 Barometic Pressure { mm.Hg ) 780
Next Calibration Date : 12 Jul 22 Relative Humidity (%) 550
Temperature (C ) 280
Dry Gas Mefer Data_ [Beference Dry Gas Meler Data
Callbration sheet No.. C-120122-BKK_FS0534 Serial No. : 1607008
Dry Gas Meter No. BKK_FS0534 Model No DGM-SK26RM-QS8
Serial No. 1509020 Corection Factor (Y1) 1.0060
Model No. KE-80-CV Next Calibration Date 8Apr22
Diy Gas Mater
Reference Dry Gas Meter Cairation Dry Gas Meter
Correction
Ve (Liters) T vim (Liters) Ti To Aug. Tm Factor
Final Initial Total (c) Final inital Total (c) (c) (c) 53]
30.00 0.00 30.00 90 2953 0.00 2053 280 280 28.0 1.0186
30.00 0.00 30.00 290 2862 0.00 2062 280 290 ) 10189
60.00 0.00 £0.00 290 5935 0.00 50.35 300 300 300 1.0204
60,00 0.00 £0.60 280 5840 0.00 59.40 300 00 300 10185
90.00 0.00 50.00 310 86.69 0.00 8869 330 330 D) 10276
5000 0.00 50.00 30.0 66.91 0.00 88,91 320 320 320 10281
Avg 1o217
Y = Ratio of reading of reference cry gas mefer to cry gas meter . lolerance for indhvidual % 0.02 from average.

Catirate by Cé?gf-.—)/__ﬁ/ roved by

(M Warawut Pubpa)
Field Scientist (3)

Wicko Chdonat

(MrWichan Choanharat)

Manager

Form No. 281-022 »ls (0802102}
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CALIBRATION

 Certificate of Calibration

RYG_EN0O0O3
PENTA CALIBRATION CO,, LTD.

66/124 The Connect 33 Village Kanchanaphisek Roat
Dokmai Prawet Bangkok 10250
Tel: +66 (0) 2060-9773

www, pentacal.com

PENTA

CALIBRATION

~ Represen to Certficate of Calibration ,PTG/0

PENTA CALIBRATION CO., LTD.
66/124 The Connect 33 Village Kanchanaphisek Road
Dokmal Prawet Bangkok 10250

Tol: +66 (0) 2069-9773

Wi, pentacel.com

Certificate No..  PTC/07/22099 Page 20f 7
Represent to Certificate of Callbration \PTC/07/22089 . L
S S S . - Measurement Results:
o ! & 10 -
9 s * Without Adjustment :
Equipment; Digital Balance Condition: Normal Adipdlidris ,
el CALIBRTION 8324 Function Calibration: MNon Adjustmant
Manufacturer: Sartorius Sarial No: 31709862 i
Eccenlric Error: Weight to be 1/3 /2 or of Maximum capacity
Model: MSU2245-100-DU 1D Ne: RYG_ENODD3
Eccentricily te:
Type of Balance: Single interval i i) )
Position (g)
Customer: ALS Laboratory Group (Thailand) Co.,Ltd —_ (0 T [ ) [ @
0.0000 | 0.0000 | - X
£16/10 Moo 5 T.Maenamkoo, A Pluakdaeng, | I T
Maximum deviation 0.0001
Rayong 21140, Thailand APPROVED BY
§ Repeatability Test : Weighttobe 112 < L, < M o i
NEXT CAL. DATE = L, = Maximum capaci
Environment Condition:  Temperature 239°C + 03°C ; Y
Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Hurmiclity 581 %RH & 4.4 %RH
Air density 117 Ko
Ll [ Nominal test value (g) | Standard Deviation |
Calibration Place: ALS Laboralory Group (Thalland) Co.,Ltd. N 200 | 000007 I
616/10 Moo 5 T.Maenamkeo, A Pluakdaeng,
Rayong 21140, Thailand Error of indication : fram nominal value., Readability 00001 (g)
Nominal Value | Conventional Mass Indication Correction of Balance |  Uncertainty k
The Method used: In house method. PTC-WI-07, base on Euramet cg. 18 @ (g} (g} (g) (g)
i 0
Traceability: This certificate is traceable to the $1 Units through Thai Calibration Service Co.,ltd - odud 0.0000 0.0000 0.00020 265
.01 0.01000
. NSC-ONSC Accreditation No - Calibration 0189 Lt 0.0001 0.00020 243
01 0.10000 0.1000 0.0000 0.00020 243
Date Received: March 23, 2022 05 0.50000 0.5000 0.0000 0.00020 243
Calibration Date: MWarch 23, 2022 1 1.00000 10000 0.0000 0.00020 243
Issued Date: March 25, 2022 i ] 5.00001 50000 0.0000 000020 243
Calibration By: Mr. Rungroje. Metakul ] ® 10.00000 10.0000 0.0000 0.00020 243
- \ 20 20.00003 20.0000 0.0000 0.00020 243
50 50.00004 50,0000 0.0000 0.00021 232
i 100 100.00004 5 2
sl Aparard 22 2 il g0t o002z [ 217
Rl 0. 200.0000
{ Mr Kriangsak Kalasr ) L) Do0par 205
Reviewed by Laboratory Manager i
This certiicate is ssued e unds of moasurement atcording 1o tha Intereatianal Sysiem of Units (5§ provioes tacenoby of ote: Wsight ofiacist ) @
mossuramen 1o Injernatianal o national standerd b othar recognsad natanal sndard toroNon
Thve masurement uncertainty stated i the expandad uncertainty which & Gbiainac! Irom the standar ungertainty musiked by The End of Certi
1he coversge lncior (2] 1o provide a level of confidenco of 5% Itk with the Gukk 1o ertificate
Exprossion of Uncortamty in Mesturemont (GUM) The offoct thal the rosuks rekste onk 10 tho fems Cabbrated
This caktration cerndcate shall not be reproguced oxcent in Tl onilv. wenoutl wiitien approval rom pent casbiston co - hd
FICHMCRT 00 2 Fab 000 PICTMCDI4 7 Febs 200
LotHa, _ eawed, .
LotNo 22622761 ALS

ALS
ANALYZER CALIBRATION DATA
Chant Nexif Ratch Co., LK. Location HR8Q #2
Date : 17 dun22 Teat Operator Bakalt
0, ANALYZER
Model + _ TELEDYNE AP| 200EH Serial No. d 25
Bpan (%) 128
Cylinder Value Tnitial Analyzers Final Analyzers Difference
%) Calibration Callbration (Percent of Span)
Responss (%) Responss (%)
Zoro Gas 0.00 05 004 0.04
Low-Lovel Gas 504 00 800 0.00
Span Gas 16.00 15.95 1596 0.04
NO, ANALYZER
Modsl : _ TELEDYNE API 200EH Setlal No. 25
Span (ppm) :
Cylinder Value Tnitial Analyzers Final Analyzers Differance.
(ppm) Callbration Cafibration (Parcent of Span)
[Zoro Gas 0.00 0,03 001 002
Low-Loval Gas 54.96 5493 5454 0.01
[Span Gas 79.42 7536 75.40 001
Callbratad by
Chbos
(Mr.8akeit Phalsanphisut )
Environmental Flekd Bclentiet (4)

FORM NO. F D8-104 REVISIONNO. - IBSUE DATE 30818

ALS Laborstory Grow

SYSTEM CALIBRATION BIAS AND DRIFT DATA

Clisnt $ Nexf Ratch Energy Reyong Ce., Ltd. Location :
Date : Tdunzz Test Operator '
0, ANALYZER
Cylinder Conc. {%) Span (%) : 28
0; Analyzar Tnitial Valss Final Values
Callbration Bystsm System Bystem
Response Callbration Cai Blas Calibration Cal Blas
Rasponss | (%ofSpan) | Respows | (% of Span)
[Zio Gas. 005 0.05 0.00 0.04 004 004
Upscale Gas 15,85 1595 0.00 1588 0.04 )
NOx ANALYZER
Cylinder Conc. (ppm) 1 142 Bpan (ppm) : 100
NOy Analyzer Initial Values Final Valuss
Callbration System System System System it
Resporss Callbration CalBlaa Callbration Cal Blas (% of Bpan)
Resporss | (% of Span) (% of Span)
Zaro Gas 003 003 0.00 0.01 002 002
[Upscale Gas 76.38 7838 0.00 78.40 001 001
Calibrated by
e
(Mr.8akst Phaisanphisut )
Environmental Fleld Belentiet (4)

FORMNO. F 06104 REWISIONMNO. - ISSUE DATE 30619
ALS Laboratory Oroup




CEMs Data CEMs Data
ALS ALS
Cllert Name _Hext Ratch Enargy Rayong Co Ltd 17 dun 22 Chiart Narme __ Nexif Rateh Energy Raysng Co Lid Date
Plant Nama 3 WASGW T L —— Losstion
Rurike 1 Torn tamn - 2110 mne 2 Tratase 1m0 R 7 T B 21 P Tira Base 21
o= | = | = R e | e [ | e [ o [ m | e | e | | o | @ | = | = T | T | w1 [ e | o | @ |
s vy o | e o | v | v we | oo | owe | v | o P I I
S| o e e ETS e e
wamm |1 wann na wa ne e e
wama | i na i " e o
s Voms e 13 nn wa nn
g bt Woms s e nm i o
waam | omsa na na am e e
wamm [ waan " e s e e
wanm | nomn nu e um s .
vanz |1 ot nu e nu W e
wamz | wonn nw u.. e i o
Wamz | e nian nn W s "
g iy nx i na we e
waam | wa Vamit 1w na e wn e
waam | e Vamis nm n P wn ar
wamn | wa ann un e s o I
wanm | e fi nm wn s " i
wanm | ot nm na n he i
oz | 1oz nw n o " e
wamas | e nien na " o nm e
waam | e Womst na e P n na
vaenl we : ey B um g w s
s s o o e e tee
ay ™ s na P e e
R L Fare 4 Tera Bare 217 B Timn e b Z17m
o | e | e | e ) | e [ s | e | e | o | e G | e | s | e | o w | a | =
R s ol I I B I ne - Iy P I P
s g Tl o e e e
Wamn 2n vomm | wm o o waan we
amz um ven [ um nw e waen w
Wann 5n fiyweg un e wann wa
Hanm n vamzz | ner e wann n
onzs 2w vanss | s nn o wann nm
amz nm vaan [ um nu e omaa wa
frp na vaan | e na e wann by
1 anzt nm vaen | w na o waan e
Wamz i Vamz ne ey womn wa
Wanz ni Wonn oy s wann wn
anz nar ann nm o Vomn W
namm nar ant o na aan wn
Wamn an waan o ) Womia wa
Wamm e aan na o omia i
Wann nm anit na e waan R
aen un Vamt e ey aan na
Wamm ne fip e e Waan e
Wamz na Vann ne w omn e
wanm an iz e ™ oz "
taen wn x vaen | wo | Ll L wary wn |
P ni . e e v e
- 2 oy ns 1 P e
e 8 2 e Tora Base 71 Pt 11 imn T Bam 21
o | tme | s | me ] W | e | e < T | T | | b | = | @ | = v o | e | <o ]
e e us ats oo | s | e | o | v o | g o
e um I e E°E] o e Ty e
e nu Wann na Vanst e . Wanz nu
waem nw anm nr Waan nn e Wanzi s
Wamz a ann nw anzt na e naam nm
Wamz um Vann s iy na o Wann ne
e W anzt nu Wanz na wn e nu
i nn anst an wann nu o oz nn
Wamm o Waan nn Wanst i i amm na
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Wann n Wann wor e ne e wanz na
ann nn frp o Waan nm we Vann i
Wanss nn Wanzt e i nu wa wanm nar
dany se iy nu iez nn u u u
. na ar e . nn e nn
oy e i e ot 2 B na
Referenca Method Data Reference Method Data
ALS ALS
Chent Name __ Nesit R""E”'f' lyfl::tn [T} Date 17 dJun 32 Client Name __Nexif Raich Energy Rayong Co. Lid Date 17 Jun 22
Prant tame : Lecaten Plant Name : Lottien CLETH
e 1 TormBar: 210 Rt 2 2. Bnio 1 Tira bas 21 o 8 Tirs Base. 24
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ALS
High Volume Air Sampler Calibration Worksheet
Project Site : Nexif Ratch Eneryy Rayong Co- Lid. Barametric Pressure (mm Hg) © 57
Calibrate Location : ALl 10 huinuass 0: 32
Calibrate Date : 15-Jun-02 High Volume 1D :
CalibrationSheet No.: C-150602-RYG_FS0192 High Volume Model :
Calibrator 1D: RYG_FS0206 High Volume /N :
Calibrator Model TE-5028A Calibrator Slope :
Calibrator S/N: 1543 Calibrator Intercept :
Test No. Delta ;0 Qua Lyghary Linear Regression
(inch) [/ min) (CFM)

1 16 0.8638 ETS 279537

B 4 10725 36 |ntercept: 69412

) i 11930 40| orrelation Coefficient : 09972

4 EE:) 13380 44

5 46 14677 48

1 {cFm)
54
= 27,7500 16,5012
00 |
a0 0s 10 15 20
Qstd (m3/min}

iy vk S e

[ Mr. Surasak Sachin ) (Mr. Noppong Juntarupan)
Field Scientist(2) Envire Field Coordinator Sclentist (3)

Approved by :

FORMMNO: T 06-074  REVISION NO: - 15SUE DATE: 14/03/16

High Volume Air Sampler Calibration Worksheet

Profect Site Nesif Ratch Energy Rayong Co. Ltd. Barometric Pressure (mm Hg) © 757
Calibrate Location : A2:Saninian Temperature (*C): a2
Calibrate Date : 15 Jun-02 High Volume 1D :
Calibratiensheet Nos C150602-RYG F50294 High Volume Madel t TE5009%
Calibrator ID: RYGFS0206 High Volume $/N ¢
Calibrator Model: TE5028A Calibrator Slope t
Calibrator §/N: 1643 ﬂlllhrllurlnltn:?pl: 00445
Test No. Deka l;0 Qs 1 chart Linear Regresslon
(inch) (m*/ min) (CFM]

L T i 32 L stope: 27,0004

: 22 10287 36| intercept: 82053

& 28 11548 40| corrclation Cocfficient 0.9985

4 a8 13360 44

5 46 14677 18

e
E5.4
= 27x 482853
00 |
oo os 1.0 15 0
Qstd (m3/min)

Calibrated by

_SetS e ZEZ

[ Mr. Surasak Sachin ) (Mr. Noppong Juntarupan)
Field Scientist(2) Enviro Field Coordinator Sclentist (1)

FORM KO F 06074 REVISIONHO. - ISSUE DATE: 14/03/14

ALS

High Volume Air Sampler Calibration Worksheet
Praject Site : Nexif Ratch Energy Ravong Co. Lid, ‘Barometric Pressure (mm Hg) 1 757
Calibrate Location : A3 4 T (K8 a
Calibrate Date | 15-Jun-02 High Volume ID ; RYGFS0183

Calibrationsheet Noa C-150602-RYG FS0183 High Volime Model: TES009
Calibrator ID; RYGES0206 High Volume $/N: 4791
Calibrator Madel : TES0288 Calibrator Slope 14867
Calibrater S/N: 1543 K'A]Ilhl‘nlurll\l!r(epl: ~0.0445
Test No. DaltaH,0 L 11 Cuirt Linear Regression
(inch) (m’/min) (CFM)
1 18 09347 32| sope: ——
2 R 10725 36 | tntercept: 54002
3 30 11938 40 | Correlation Caefficient 09988
4 38 13380 44
5 18 14983 a8
1{cm)
654 .
y = 26.655K + 5.4002
|
0.0
0.0 os 10 15 20
Qstd {m3/min}

Sl 3 Aproved by L

( Mr. Surasak Sachin ) (Mr. Nappong Juntarupan}
Field Scientist(2) Enviro Field Coordinator Scientist (3)

Callbrated by

FORM KO- F 0074 REVISION MO+ ISSUE DATE: 14/03/10

CALIBR

Represent lo Cerlificate of Calibration PTCH07/22102

Certificate No.:
Equipment:
Manufacturer:
Model

Type of Balanca:

Customer.

Environment Condilion:

Calibration Place:

The Method used:
Traceability:

Date Received:
Calibration Date:
Issued Dale:
Calibration By:

piendol e
{ Mr Kriangsak Kalasri )

PENTA

RYG_EN00O1
PENTA CALIBRATION CO., LTD.

86/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250
ATION Tel: +66 (0) 2069-9773

www pentacal.com

Certificate of Calibration

PTCO7/22102 Page: 1ol 2

tal Balal NSC-TISTIS17025
Digital Balance Condition Normal CALIBGATION LA
Sartorius Serial No: 25409664
LA1305-F 10 No: RYG_ENDOO1
Single interval

ALS Laboratory Group (Thailand) Ca. Lid

UL

616/10 Moo 5 T.Maenamkoo, A Pluakdaeng, | REVIEW BY .

Rayong 21140, Thailand

APPROVED BY .

Temperalure 239 °C + 03°C NEXT CAL. DATE ﬂ"”’%
Humicity 681 %RH & 4.4 %RH i
Alr density 117 ng!:n"

ALS Laboratory Group (Thailand) Co.Ltd
616/10 Moo & T.Maenamkoo, A Pluakdaeng,
Rayong 21140, Thailand

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

This certificate is raceable to the SI Units through Thai Calibration Service Co. ltd
+ NSC-ONSC Accreditation No.: Calibration 0189

March 23, 2022

March 23, 2022

March 25, 2022 I =

Mr. Rungroje Metakul

Approved By : 45.1' —"4’"

{ Mr. Keattisak Kerdto )

Reviewed by Laboratory Manager

This certificate

ea

mBasUrenaNt 1o ntermatonal of n:

The measurement uncert

1he coverape 1CIor (k- 2} 10 provicks @ level of confidence of sporoximately B5% It & o

Expe asaion of Uncertanty s

ha unis of mensurement occording 10 the International Systom of Units (S1) 1 provides Irceataity of

al standard o1 Diher 1eCOgNIB0d PaTGNAl HandarEl Ibaralo s,

tainty i The @xpancdad

e

nGertainty which is obiained am 11 SEndard unceriainty maliphed by

Fmned in aceardance with the Guide 10

» Maamutermont (GUMI The efiect Ihat the results rolate only 1o he iteme caltrated

This caliwation carificate shall not be xcept in full oniy. I penta calbration co | kd

PICMC 3107 75




PENTA

B6/124 The Connect 33 Village Kanchanaphisek R
Dekmal Prawet Bangkok 10250 g

|
PENTA CALIBRATION CO,, LTD.
CALIBRATION Tel: +86 (0) 2089-8773 ALS
e www.pertacal.com
Represent to Certificate of Calibration PTC/OT/22102 e High Volume Air Sampler Calibration Worksheet
Certificate No..  PTCAI7/22102 Page: SR
Measurement Results: Project Site: Nexif Ratch Encrgy Rayong Co. Ltd Barometric Pressure (mm Hg) : 757
Without Adjustment : Calibrate Location: AL W 10 Bna2s *): 32
Function Calibration: Non Adjustment | Calibrate Date : 15-jun-22 High Volume ID : RYG FS0178
Eccentric Error: Weight 1o be 1/3.1/2 o of Maximum capacity | & N €-150622-RYG FS0178 High Volume Model : TE-5170D
Eccentricity test 50 @ Calibrator ID: RYG FS0206 High Volume §/N : 4804
’C//I /{T Position (g} ‘ Calibrator Model ; TE-5028A Calibrator Slope : 4867
_\i 4 { 3TN 4 1 l 2 3 | ) i 3 ‘ Calibrator 5/N: 1543 Calibrator Intercept 0.0445
\2 5 0.0000 | 0.0000 | - 0000 |
\“\ﬂ ‘ s I [ gwei o | 000 | Delta H,0 Qg 1 Chart
g il Maximum deviation 50007 | Test No. g Linear Regression
(inch) (m'/min) (CFM)
i 1 2.2 10287 40 Slope:: 35.7535
Repeatability Test : Weight to be 12 < L, < Maximum capacity 2 30 11938 4 1 it 23010
" " ntercept : E
Determination of the standard deviation of waighing balance . Readabyity 00001 (g 3 38 13380 50 A 00932
4 46 14677 54
| Nominal est value (g) [ Standard Deviation P 54 15864 60
[ 100 | 0.00009 ]
Error of indication - from nominal value . Readabifly 0.0001 () 1{cFM)
Nominal Value | Conventional Mass. Iindication Correction of Balance Uncertainty k | 654
() (a) (@ ® @ |
0 0.00000 0.0000 0.0000 0.00026 287 ¥ =35.753K + 2.30
0.01 0.01000 00100 0.0000 0.00026 265 |
L] 0.05000 00500 0.0000 0.00026 265 |
0. 0.10000 0.1000 0.0000 0.00026 265
05 0.50000 04999 0.0001 000026 265 00
1 1.00000 0.9999 0.0001 0.00026 265 0.0 05 10 15 20
2
2.00000 19999 0,0001 0.00026 265 Qstd (m3/min)
5
i 400001 5.0000 0.0000 0.00026 265
10 1000000 100001 -0.0001 000026 265
20 20.00003 20.0001 -0.0001 0.00026 252
100 100.00004 100.0001 -0.0001 000027 218 S ] 2 c//’ e ey
Calibrated by _______ <s Vroaalke - Approvedby: T
Note: Weight of adust + (g) | { Mr. Surasak Sachin } (Mr. Noppong Juntarupan)
| Fleld Scientist(2) Enviro Field Coordinator Scientist (3)
The End of Certificate
FORM NO. F 06-073  REVISION NO. - ISSUE DATE: 14/03/16
ALS ALS
High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Project Site: Nexif Ratch Energy Rayong Co. Ltd. Barometric Pressure (mm Hg) : 757 Profect Site : Nexif Ratch Energy Rayong Co. Ltd. Barometric Pressure (mm Hg) : 757
Calibrate Location ; A2 faniaa T (*0): 32 Calibrate Location : A3: Januaanseuan Temperature [ °C) 32
Calibrate Date: 15-Jun-22 High Velume D : RYG_FS0176 Calibrate Date : 15-Jun-22 High VolumeID : RYG_FS0175
[ No: €-150622-RYG_F50176 High del Calibr €-150622-RYG_FS0175 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume S/N : Calibrator ID: RYG_F50206 High : 4801
Calibrator Model : TE-5028A Calibrator Slape : Calibrater Model : TE-50284 Calibrator Slope : 14867
Calibrator $/N : 1543 Calibrator Intercept : Callbrator §/N: 1543 Calibrator Intercept: -0.0445
Test No., Delta ;0 Qua . Linear Regression Test No. Bauio Qua Tichark Linear Regression
(inch) m”/min) (CFM) (inch) (m’/min) (CFM)
1 24 10725 40 Stope 381619 1 22 10287 40 Slope: 343157
2 3.0 11938 44 Imerepts 14787 4 30 Lie3s i Intercept: 37783
3 40 13716 50 Correlation Coefficient : 0.9956 4 40 13724 20 Correlation Cocficicnt : 0.9944
4 4.6 14677 54 4 4.6 14677 54
5 54 15864 60 5 56 16147 60
1(cFM) 1(cFm)
65.4 654
¥ = 38,162 - 1.475 y=34.316x+ 3.7783
00 | 0.0 |
00 05 10 15 20 00 0s 10 15 20
Qstd {m3/min} Qstd (m3/min}
Do 22 2 R
Calibrated by S”"““"g Approved by : 4_” Calibrated hy—rSU_— '“"“"S Approvedby: T

{ Mr. Surasak Sachin )
Field Scientist[2)

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

FORM NO. F06-073  REVISION NO.. - 1SSUE DATE: 14/03/16

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

( Mr. Surasak Sachin )
Fleld Scientist(2)

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




ALS MULTIPOINT CALIBRATION REPORT

Callbration Date

4Jan22 Name NOx Analyzer
HORIBA Model APNA370
Serlal No, HT3KYD1M D BKK_FS0787
Callbrator Manufacturer Teledyne API Madel 700
Serlal No. 847
Std, Gas Concentration (PPM) 51.33 Cylinder No, LL38833
Cylinder Pressure (psi) 1200 Certified By Alrgas Ine.
Certifled Date 18-Mar-14 Expired Dats 18-Mar-22
S CALIBRATION RESULTS
Ideal | AchiaiNO | EmorNO | %EmorNO|  Actal NOx | EmorNOx | %Emor NOx
ZERD | 000 0.10 010 0.10 0.10 0.10 0.10
1 10000 | 99.70 -0.30 030 101,00 1.00 1,00
2 200.00 198.60 -1.40 -0.70 20130 1.30 065
] 300.00 298.00 -1.00 033 298920 -0.80 -0.27
4 40000 | 402.10 210 053 399.50 -0.50 013
AVERAGE (%) 0.14 027

a0 /

200 /

ALS MULTIPOINT CALIBRATION REPORT
C: Date 4-Jan-22 Name NOx Analyzer
Manufacturer HORIBA Model APNA-3TO
Serial No. TAVB8544 [+ RYG_F80272
Calibrator Teledyne AP| Model 700
Serial No. 847
Std. Gas Ci (PPM) 51,33 Cylinder No. LL38633
Cylinder Pressure (psl) 1200 Certifled By Alrgas Ine.
Certified Date 18-Mar-14 Explred Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Emor NO %Emor NO Actual NOx Error NOx %Ermor NOx
ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90 100.10 0.10 0.10
2 200.00 188.60 -1.40 -0.70 198.00 -1.00 -0.50
3 30000 29870 =130 -0.43 300.50 0.50 017
4 400,00 398.00 -2.00 -0.50 398.70 -1.30 -0.33
AVERAGE (%) 0.50 .09
400

300

/

- /

100
L] L]
[] 100 200 300 400 L] 100 200 300 400
g |deal == Actual NO  —@— Aclual NOx | | ~d—|doal ~—+—Aclual NO —@— Aclual NOx
Approved By Callbrated By Approved By
(MrJirawut Sakarn ) (Mr.Sarayuth  Jitranont) (MrJdirmwit Sakam) (Mr.Sarayuth Jitiranont)
Fleld Environmental Sclantist (3) Asalstant General Manager Fleld Environmental Sclentist (3) Asslstant General Manager
ALS Latoratory Group ALS Laboratory Group
FORM NO. F 06-056 REVISION NO. - ISSUE DATE: 02/04/12 FORM NO. F 06056 REVISION NO.. - ISSUE DATE: 02/104/12
ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
C Date 4-Jan-22 Name NOx Analyzer Ci Date 4-Jan-22 quip Name 802 Analyzer
irer Teledyne AP| Model T200 Manufacturer HORIBA Model APSA-3T0
Serlal No. 2198 [[+] RYG_F80252 Serlal No. G2CH438B Equipment ID BKK_F80788
Callbrator Manufacturer Teledyne AP| Model 700 Callbrator Manufacturer Teledyne AP| Model 700
Serlal No. 047 Serlal No. 847
Sid. Gas Concentration (PPM) 51.33 Cylinder No. LL38833 Std. Gas Concentration (PPM) 50.87 Cylinder No. LL38833
Cylinder Presaure (psl) 1200 Certifled By Alrgas Inc. Cylinder Preasura (psl) 1200 Certifled By Alrgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22 Ceriifled Date 18-Mar-14 Explred Date 18-Mar-22
Point CALIBRATION RESULTS Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Emor NO Actual NOx Error NOx | %Errer NOx |deal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10 ZERO 0.00 0.05 0.05 0.05
1 100.00 498.80 -1.20 -1.20 101.00 1.00 1.00 1 100.00 98.91 -1.08 -1.09
2 200.00 198.00 -2.00 -1.00 201.30 1.30 0.65 2 200,00 188.10 -1.80 -0.95
3 300.00 288.10 -1.80 063 302.30 230 077 a 30000 29810 -1.90 063
4 400.00 398.20 -1.80 -0.45 3898.80 -1.20 -0.30 4 400,00 395.60 -4.40 -1.10
AVERAGE (%) -0.84 0.44 AVERAGE (%) 0.74
400

w /
0 /

[ 100 200 00 400

—a—Ideal —e—Actual NO  —@— Actual NOx

Approved By

o

(Mr.Jirawut  Sakam ) (Mr.Sarayuth Jittranont)
Fleld Environmental Sclantist (3) Assistant General Manager

ALS Loboratery Group

FORM NO. F 06056 REVISION NO. - ISSUE DATE 0210412

400

e / '
20 /
100 /

—a— Ideal —— Autual —‘

(MrJirawut Sakam)
Flald Environmental Sclantist (3)

(Mr.Sarayuth  Jittranont )
Asslatant General Manager

ALS Laboratory Group

FORMMNO. FOG.056 REVISION NO. - ISSUE DATE 020412




ALS MULTIPOINT CALIBRATION REPORT
Ci Dats d-Jan-22 Name 802 Analyzer
Manufacturer HORIBA Model APSA-370
Serlal No. 1082NYKM ! D RYG_F80271
Callbrator Manufacturer Teledyne API Model 700
Serlal No. 047
Std. Gas Concentration (PPM) 50.87 Cylinder No. LL38833
Cylinder Pressure (psl) 1200 Certifled By Alrgas Inc,
Certified Date 16-Mar-14 Explred Date 18-Mar-22
CALIBRATION RESULTS
Fo. deal “Autual Emor WEmor
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50
2 200.00 198.20 -1.80 -0.90
3 300.00 297.60 -2.40 -0.80
4 400.00 398,00 -2.00 -0.50
AVERAGE (%) -0.52

i /
100
[]
o 100 200 300 400
—ar— |daal —— Autual
Callbrated By Approved By
(MrJirawut Sakam ) (Mr.Sarayuth  Jittranont )
Fleld Environmental Sclentist (3) Asslstant General Manager
ALS Laboratory Group

FORMNO. F0B-056 REVISION NO. - ISSUE DATE: 02004112

ALS, MULTIPOINT CALIBRATION REPORT

c Date #an22 Equipmant Name 502 Analyzsr
Teledyne API Model Ti00
Serlal No. 1773 D RYG_F80251
Teledyne AP Model 700
Serlal No. 047
S, Gas Cancentration (PPM) 50.87 Cylinder No. LL3es3s
Cylinder Preasure (pal) 1200 Certifled By Alrgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
CALIBRATION RESULTS
s deal Autual Error REmor
ZERD 000 0.10 0.10 510
1 100,00 99.60 40 040
2 200.00 201.80 1.80 0.80
3 30000 26720 280 T
4 400.00 386.00 -4,00 -1.00
AVERAGE (%) 227

" ——

100
a
0 100 200 308 400
—e— ldoal —— Autudl
Callbrated By Approved By
(MrJirawut Sakam ) (Mr.Sarayuth  Jittranont )
Fleld Environmantal Sclentist (3) Asalstant General Manager
ALS Laboratory Group

FORM NO  F 06056 REVISION NO. ISSUE DATE: 0210412

63/14-15,67/36-36, Soi Pelchkasem?7.7/1, Pelchkasem Rd,
NAC Walthapra, BanghkokyaiBangkok 10600 Thailand.
" oild Tel: (66) D2-B6BDB12#413 Fax: (66) 02-8680B40 www.jiranalee.com

CERTIFICATE OF CALIBBATION

Ceriificate No: W8-01002021
Page 1 of 2 pages

Measurement item Cup anemometer with dats (o
Manutscturer Daia iogger: Noveymx y
Cup anemomete: ]f?;:,kﬂt q ';
Model/Typs ‘—T
ROVED BY . )
" | e
st o ogeer. A )
bl kol ol e NEXT CAL. DATE . 6’(.% ":‘2
e
© ke Oate Iogaer BHAFE0141
Cup. aremormeler
Customer
ng, Barghok 10250
Ten! Conditionn [ 21] 00 m
00 om
om (}]

Test Conditions +08 °C
+04 1P
=36 %AH
Calibration Procedure Cailbration was carried out base on.
G 41400121 €01 2005-Power Perormance Massremants of wing
Turbines;
MEASNET Anemomeier C Veruon 2. 2008

Traceability This ca

Measurement Dale

lasued Date

gy NAC ) .

JIKANATL ASSOCIATES CO
—_—

THIS CERTIFICATC MAY NOT BE REPROCEDUCCD EXCCPT IN FULL UNLESS PCAMISSION POR REPAODUCTION HAS BCEN
OBTAINED IN WRITING PROM THE LABORATORY,

63/14-15,67/356-36, Sol Pelchkasem?7,7/1, Pelchkasem Rd,
NAC Walthapra, BanghokyaiBangkok 10600 Thailand.
' o Tel: (66) 02-8680812413 Fax: (66) 02-8680860 www jiranalee.com

Continuation of Certficale of Caliviation Number

Cerlificate No: WE-0108202 )

Page 2 of 2 Pages

" the table below

Ve Peading Visee Randing Error Uncertainty

mis ms (mie) %)

2005 20 o1 26

4124 40 [ 12

699 60 00 101

800 80 00 2]

999 101 [ 060

1198 122 [ 067

1402 a4 0.4 045

1603 168 [ 030

1801 183 03 28

1299 134 03 04b

1089 112 [ 053

901 93 03 12

708 70 00 077

5121 60 a1 088

3046 30 0g [

1.088 10 0.1 53

N Mandad ungerieinly mutnied By & Coverage lactor med  proviang & level of
Appendix 1: Instrumentations
G o Manufocturer | Modeyyps | CUUrSon [ Cerifcele Report Pance
Number

T Pt 06352148 MN-0C35-20 8 - 30
2| Precwon Teaur Mot OPMZ800 MW-0008 20 3 - 30 s
3 A veiocty tranedce! ok wae) 845512 Wi-C03eAA 70 0 sm
4 ooty DS TR o027 8d 30 - 70¢C
s Pistator Vit DA .00 0 - 100 WA
¢ mcapharc plvsaan CsA T : D°-01032621 | 600 - 1100 WPe
7 Wird s MP3300 c-80

***End of cortificale of calibration™**

NAC

HrANATY ASOUATES 0, 1y,




63/14-15,67/35-36, Sol Pelchkasem?,7/1, Pelchkasem Rd,

NAC Walthapra, Bangkchyai,Bangkok 10600 Thailand,
ATKE Adas daras G L Tel: (66) 02-8680812#13 Fox: (66) 02-8680860 www jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. WD-01062021

Poge 1 of 2 pages
Moasurement ftem Wind direction sensor with data logger,

Manufacturer : Data lopger: Novaiynx

Wind direction sensor. Novalynx
Model/Type Data logger: WS-250L.

Wind direction sensor: WS-02P,
Serial Number : Data iopger: A44B1.

Wind direction sengar:
D No Data logger: BKK_FS0141

Cup snemometer:
Customer

ALS loboratory group (Thaliend) Co,Ltd

104 Prathanshan 40, Pratthonakan Rd,lihwseng Suan Luang, khet Suan LuangBanghok 10250
Thalland.

Environmentsl Condition:

The

urement was carred out ® en ambient lemperature of (23x3)'G, and relatve humidly of [40: 108,

Measurement Method
The wind direction sersor caibration accerding fo comparlsan method with relerence angle mensurement sissiionic thessaite and
Une laser i uoed for oxa contiol The mepsurement were tohen al 45°

ervals in closkuise
directions.

und counterclochuise

Note: The LUC wos warmed up for 1 hour priar to the calibration being performed

Traceability

nl results are Vaccable 1o the intenatianal

epstem ol umis (S through Cerifficale No: CC563-07-0045,
e Mo: KWS43/0044

Measurement Date Jun 07, 2021
tasucd Dote Jun 07, 2021

|
Parformed by

| Approved Signatory. . ..
B w. Sorawit The |

D tiss Oratna

s 1. Paringa Boor

Technical Sy

ond Calaration Managsr

THIS CERTIFICATE RZPORT MAY NOT BE RCPROCEOUCED CXCERT IN FULL UNLESS FERMSSION FOR REPRODULTION HAS BERN
OBTAINED IN WRITING FROM THE LABORATORY,

63/14-15,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,
Walthapra, Banghohysi,Banghck 10600 Thalland.
NA.(.:.‘ Tel: (66) 02-8680812#13 Fax: (66) 02-B6B80860 www jiranatee.com

Cerlificata No: WD-01062021
Pages 2 of 2 pages

Continualion of Cerlificale of Colbration Number

Result of calibration: 0 without agjustment 1 with a
Collbration in the range of 0 - 360 * al & celbretion in

jsiment.
af 45"

The results of callrabon and essoclated measurement uncertainlios are reported in labte below

Naminal Angle Standard Reoding uuc* Reading Enor Uncertointy
nG | Turning Direction . # & a 5
1 /360 o a o 30
2 £ Abs 4z 3 a0
a w0 °0 20 4] 30
4 135 136 136 1 a0
5 Woctane 180 180 182 2 30
6 226 228 227 2 30
7 270 270 273 a a0
B 316 316 314 1 a0
v wae0 ] [ o 0
o 48 a5 a2 -3 ao
4} 90 0 oo o] a0
12 136 138 138 1 in
12 Counter Clochwise 180 180 82 2 a0
14 228 225 227 ks ao
18 270 270 27 a 30
16 s 318 314 1 ao

UUC*: Unt Under Calibration The reporled expanded

tainty W based on sandard uncerainly mulliplied by & covarage factar

viding @ level of confidsrice of sppraximataly 9E%

**gnd of Certificate of Calibrotion™*

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirintharn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISITIS 17025
Tel0-2435-8800 Fax0-2433-1679 e-mail:cal-center@sithiphorn.com http //wwwisithiphorn.com CALBRATION DI

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

Continuation of Calibration Certificate

Cert. No. : ACC22001
Pages @ 1of3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-75

Serial No.: 35002736

ID No.: S o

Condition As Found : GOOD

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

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

Location : . ¥ ?

Ambient Temperature : (23.0£3) °C } REVIEWBY .. %,AM' CF

Pressure : (1013 £3 ) kP i m-

Relative Humidity : (500 420 ) % | VFPROVED Bl S ...
lo/1 /23

Received Date : 05 JANUARY 2022 1_' r[_cm;ti\‘ri i

Calibration Date : 10 JANUARY 2022

Date of Issue : 13 JANUARY 2022

Calibrated by : Nathakom Pisutpaisan
Approved by : /%,
; .
( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISOMEC 17025 swndard, 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

Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on JEC-60942-2003 Standard,

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

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

Instrument Model Serlal No, Cert. No, Pug Date
Waveform Generator 33511B MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104  EEL.BP.05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076  EEL.BP.03/0264 08-Feb-22
Digital Multimeter 33461A MY60024273  1-15180725251-1 15-Sep-22
Programmablc Anenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphane 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22
Audio Analyzer AVR-3360A  V744B6069 EF-0010-21 10-Feb-22

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

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

QF-TS12-0M-04-020664

7 LR




SITHIPORN,

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.

Cert. No. : ACC22001
Job No. : VC65ACO040
Pages  : 30r3
Result of ealibratian ;.
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93.99 -0.01 0.14 040
2. Frequency
Specified Measured Deviated Tolerance

Frequency value value Uncertainty limit

(Hz) (Hz) (%) (%) (%)

1000 [ towe T o0 | o 1.0

3. Total distortion
Measured value (%) | Uncerainiy (%) | Toleranee limit (% )
0.28 | 0.10 | 30
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor = 2
or any value following caleulation,providing a lavel of confidence of approximately 95 %
End of Calibration Certificate
QF-TS12-04-04-020664
= Al

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Re Bangbumru, Bangplud Bangkok 10700 THAILAND.

NSC-TISITIS 17025

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-c

com hitp. com

Cert. No. : ACL22031

Pages

Calibration Certificate

Equipment :

Manufacturer : RION

SOUND LEVEL METER

NL-42/ Microphone UC-52 / Preamplifier NH-24
01222716/ 143832/ 22763

ALS LABORATORY GROUP (THAILAND) CO,, LTD.

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

Model :

Serial No.:

1D No.: RYG_FS0020
Condition As Found : GOOD
Customer :

Location : &

Ambient Temperature : (230 £3)
Pressure : {1013 £3)
Relative Humidity : {500 £20 )

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

05 JANUARY 2022
10-12 JANUARY 2022
13 JANUARY 2022

(

Tol8

NEXT GAL. DATE

REVIEW BY ﬁ""h"'? ;

APPROVED BY ﬂ/ ’

ol /e

Nathakom Pisutpaisan

T

Thanakul Petchurai

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

QF-TS12-04-04-020664

SITHIPORN

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure :

Calibration Method :

CP-AC-01

Cert, No. : ACL22031

Job No.
Pages

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments,

: VC65ACD040
i 2of8

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
Waveform Generalor
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Model
33210A
33511B
334614
33461A
344614

MAT-1070

4180
NA-42KAl

Serlal No, Cert. No.
MY48017076 EF-0012-21
MY52302742 EF-0011-21
MYS53220104 EEL.BP. 05/0264
MYS53220076 EEL.BP. 03/0264
MY 60024273 1-15180725251-1

62100114 1500-07774E

2977900 AA-1008-21

34560495 AA-3003-21

Due Date
10-Feb-22
10-Feb-22
10-Feb-22
08-Feb-22
15-Sep-22
08-Mar-22
05-Feb-22
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 to the i

| system of unit

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

QF-TS12-04-04-020664

~ PId .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
FREIRNES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL22031
Job No. 1 VC6SACH040
Pages @ 3of8
Summary of Measurement Result :
Uncertainty | Maximum-permitted
Parameter Pass | Fall uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity v . 02 NA
2, Self-generated noise v - 02 NIA
3. Acoustica) signal tests of frequency

125 Hz v - 03 0.6

1000 Hz v z 03 0.6

8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v 03 0.6
For> 4 kHz 10 10 kHz T 0.3 07
For > 10 kHz 10 20 kHz - - 1.0

5. Frequency and time weightings at | kHz W - 0.2 02
6. Long - term stability v - 0.1 0.1
7. Level lincarity on the reference level range v - 0.2 0.3
8. Level lincarity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 02 0.35
11, Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664

> 2L 4




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
HHSOEIETS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No.
Jab No,
Pages
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

ACL22031

1 VC65AC0040

4ol 8

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

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

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat Coweight Aeweight Acc?-pIVuncL'
Limits
125 0.7 0.7 0.7 + 1.5
1000 0.0 0.0 0.0 +1.0
BO0O 2.1 =20 2.0 +5.0

QF-TS1 2-04-04-020664

> Pl

SIT HIPORN, SITHIPORN ASSOCIATES CO,LTD.
Setains CALIBRATION LABORATORY

Continuation of Calibration Certificate

+ ACL22031
Joh No, : VC65AC0040
Pages @ Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) & 3 Acceplance
Flat C-weight A-weight Ui
63 0.0 0.0 -0.1 12,0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 L5
500 0.0 0.1 0.0 1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 =3.0
8000 0.0 0.1 0.1 £5.0

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

Measured Deviated Acceptanee
Frequency Value Value Limits
Weighting (dB ) (dB) (4B )
A - weight 94,0 0.0 -
C - weight 94.0 0.0 £0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Measured Devinted Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 £0.1
6. Long - term stabllity
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dn ) (dB) (dn ) (dn )
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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7. Level linearity on the reference level range
Anticipated | Measured Deviated Acceplance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =Ll
1360 136.0 0.0 k1.1
135.0 135.0 0.0 =11
134.0 134.0 0.0 +1,1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 +1.)
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 411
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 1.1
94.0 94.0 0.0 £1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 £1.1
79.0 79.0 0.0 =L1
740 74.0 0.0 =11
69.0 69.0 0.0 R
64.0 64.0 0.0 =1.1
59.0 59.0 0.0 1.1
540 54.0 0.0 1,1
49.0 49.0 0.0 +1.]
44.0 44.0 0.0 £1.1
39.0 389 -0.1 £1.1
340 3.0 0.0 £1.1
30.0 298 0.1 1.1
29.0 289 0.1 =11
28.0 279 -0.1 1.1
27.0 26.9 0.1 +1.1
26.0 259 0.1 4 1.1
25.0 248 0.2 + 1.1

QF-TS12-04-04-020664
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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 N
9. Tone burst respanse
Time Tone burst Anticipated Measured Deviated Acceplance
duration, Th Cycle Value Value Value Limits
Weighting (ms ) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-50
Fast 2 8 117.0 117.0 0.0 1.0:-2.5
200 ROO 134.0 134.1 0.1 1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 0.1 1.5:-5.0
SEL 2 8 108.0 108.0 0.0 1.05-25
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value  |Value, Lepeak| — Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0
Onc 1364 1363 0.1 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 1331 0.1 =
Positive hall cycle 1354 135.2 -0.2 2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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11. Overload indication

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half eyele (dB) (dB)
89.6 89.6 0.0 +].5

12, High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 03

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

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

~— = Endof Calibration Certificate
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01122607 / 145554 / 34373
1D No.: RYG_FS0019
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Loeation : - . N bons.

Ambient Temperature : (23.03) LS REVIEW BY e Sttt

Pressure : (1013 £3) kba i m

Relative Humidity : (50,0 £20 ) % APPROVED Y8,
ALk

Received Date = 05 JANUARY 2022

Calibration Date : 10-12 JANUARY 2022

Date of Issue : 13 JANUARY 2022

Calibrated by : Nathakom Pisutpaisan

A ved by
pprovi y £
/o e
)

( Thanakul Petchurai

This centi is issued in dance with the

of ISO/EC 17025 standard, may not be reproduced
other than in full, except with the prior writien approval of the head of Calibration Laboratory.
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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 1o Acoustical and Electrical signal tests of frequency weighting with Anechaic 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 Maodel Serial No, Cert, No, Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104  EEL.BP.05/0264  10-Feb-22
Digital Multimeter 33461A 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-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 centificate is traceable to the i ional system of unit ined at :

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

QF-TS12-04-04-02066+4
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Summary of Measurement Result ;-
Uncertalnty | Maximum-permitted
Parameter Pass | Fail uncertainty of
(4B) measurement (dB)
1. Absolute sensitivity v 02 NA
2. Self-gencrated noise v 02 N/A
3. Acoustical signal tests of freq
125 Hz v 5 0.3 0.6
1000 Hz v - 03 0.6
8000 Hz v 3 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v - 03 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - . 1.0
5. Frequency and time weightings a1 | kHz v 0.2 02
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the fevel range control v - 0.2 03
9. Tone burst response. v - 0.2 0.3
10. Peak € sound level v - 0.2 035
11. Overload indication v i 0.2 025
12. High level stability v i 0.1 0.1

QF-TS12-04-04-020664
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Result of calibration ;-
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.5

2.2 The micraphone of the sound level meter was replaced by clectrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.4
Flal 248

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 3 3 Aceeplance
Flat C t A= L
" i e Limits
125 0.5 0.5 0.6 + 1.5
1000 0.0 0.0 0.0 1.0
8OO0 1.7 =17 -1.6 +5.0

QF-TS12-04-04-020664
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4. Electrical signal tests of frequency weightings

5. Freques

6. Long -

QF-TS12-

Weighting network response with relative to | kHz.

Frequency Deviation from various frequency response curve (dB)
(Hz) % Y Aceeptance
Flat C-weight A-weight Limits
63 -0.1 -0.1 0.1 *2.0
125 -0.1 0.0 0.0 %15
250 0.0 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
ncy and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94,0 0.0 #
C - weight 94.0 0.0 *0.2
Flat 94.0 0.0 *0.2
5.2 Time weighting at | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB )
Fast 94.0 0.0 =
Slow 94.0 0.0 0.1
Leq 94.0 0.0 0.1
term stability
SLM Display | SLM Display |  Deviated | Acceptunce
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94,0 94,0 0.0 £03

04-03-020664
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7. Level lincarity on the reference level range
Anticipated | Measured Deviated | Acceplance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 £1.1
135.0 135.0 0.0 1.1
134.0 134.0 0.0 % 1.1
133.0 133.0 0.0 + 1.1
132.0 1320 0.0 1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 & 1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 i1,)
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 =11
99.0 99.0 0.0 * 1.1
94.0 94.0 0.0 +1.)
89.0 89.0 0.0 * 1.1
84.0 84.1 0.1 1.1
79.0 79.0 0.0 x1.1
74.0 74.1 0.1 &1.1
69.0 69.1 0.1 £1.1
64.0 64.0 0.0 +1.1
59.0 59.1 0.1 +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 + 1.1
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 1.1
29.0 29.0 0.0 1.1
28.0 28.0 0.0 & 1.1
27.0 26.9 -0.1 1.1
26.0 25.9 -0.1 + 1.1
25.0 24.9 0.1 =11

QF-TS12-04-04-020664
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8. Level linearity including the level range control
Anticipated | Measured Deviated Aceeptance
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 Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits,
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 *1.0
2 8 108.0 108.0 0.0 1.5:-50
Slow
200 800 127.6 127.6 0.0 =10
0.25 ! 99.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0

10, Peak C sound level

QF-TS1 2-04-04-020664

Number of cycle Anticipated | Measured Devinted Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 1364 136.3 0.1 +3.0

Number of cycle Anticipated Measured Deviated Acceplance

in Value Value Value Limits

test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -

Positive half cycle 1354 135.1 -0.3 2.0

Negative half cycle 1354 135.1 -0.3 2.0

7ok
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11. Overload indication

Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 *].5

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

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

- End of Calibration Certificate
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Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-74

Serial No.: 34178121

ID No.: RYG_Fs0213

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 : - ! E
Ambient Temperature : (230£3) c |
Pressure ; (1013 £3) kPa % APPROVED BY -:‘(:E’ )
Relative Humidity : ( 500 £20) %
| KEXT CAL, DATE ,25"'4’&5
Received Date : 22 APRIL 2022 T CHEPeRE e ¢ o e
Calibration Date : 26 APRIL 2022
Date of Issue : 29 APRIL 2022
Calibrated by : Nathakorn Pisutpaisan
Approved by : ; %@\’ _
( Thanakul Petchurai )
This certificate is issued in d with the requi of ISOMEC 17025 standard, may not be reproduced

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

QF-TS124M-04-020664
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Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by based on 1EC-60942-2003 Standard.

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

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument Medel Serial No, Cert, No, Due Date
‘Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 3M61A MY353220104  EEL.BP, 04/0265 09-Feb-23
Digital Multimeter 334614 MY53220076  EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 3M61A MY60024273  EEL.BP, 0510265 09-Feb-23
Programmable Attenvator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23
Audio Analyzer AVR-3360A  V744B6069 EF-0010-22 07-Feb-23

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

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-4-04-020664
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Result of calibration ;.

1. Sound pressure level

Specilied sound Measured Deviated Tolerance

pressure level value value Uncertainty limit

(dB) (dB) (dB) (dB) (dB)

94 94.11 0.11 0.14 0.40

2. Frequency

Specificd Measured Deviated Tolerance

Frequency value value Unecertainty limit

(Hz) (Hz) (%) (%) (%)

1000 1003.1 0.3 0.1 10

3. Total distortion

[ Messured valoe (%) | Uncermimty (%) | Tolerance imit (%) |

202 [ 0.10 | 3.0

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 approximately 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00900074 / 188467 / 01736

1D No.: RYG_FS0495

Condition As Found : GOOD

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

BANGKOK, 10250 THAILAND.

Location : &
Ambient Temperature : (230 £3) °C REVIEW BY %b"ﬁ (P
Pressure : (1013 £3) kPa
Relative Humidity : ( 500 £20 ) Y% APPROVED BY,

; 0 23
Received Date : 05 JANUARY 2022 NEXT CAL, DATE lh’l‘

Calibration Date ;
Date of Issue :

10-12 JANUARY 2022
13 JANUARY 2022

Calibrated by : Nathakom Pisutpaisan

"t

( Thanakul Petchurai

Approved by :

This centificate is issued in accordance with the requirements of ISO/MEC 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
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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 Jevel meter (SLM),

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

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

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

Instrument Mode) Serial No, Cert. No, Due Date
Waveform 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 33461A MY53220076 EEL.BP.03/0264  08-Feb-22
Digital Multimeter 344614 MY60024273 1-15180725251-1  15-Sep-22
Programmable Atenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Micraphone 4180 2977900 AA-1008-21 05-Fcb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

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

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

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

QF-TS I 2-04-04-020664
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Parameter Pass Fall uncertainty of
B measurement (dB)
1. Absoluic sensitivity v . 0.2 NA
2. Self-generated noise v - 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 1o 4 kHz v - 03 0.6
For >4 kHz 10 10 kHz v - 03 07
For > 10 kHz to 20 kHz - 1.0
5. Frequency and time weightings at | kHz v 0.2 02
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 control v 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v 0.2 035
11, Overload indication v - 0.2 0.25
12. High level stability v & 0.1 0.1

QF-TS12-04-04-020664
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB )
14.2

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

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 17.4
Flat 233

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) A Cowel JEnE Acceplance
“ i Bbt e w L\mi:s
125 0.2 0.2 0.2 * 1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.8 -0.7 -0.7 +5.0

QF-TS12-04-04-020664
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4. Electrical signal tests of frequency weightings
Weighting network response with relative 1o 1 kHz.

Frequency Deviation from various igh response curve (dB)
(Hz) . 3 Acceptance
Flat C-weight A-weight Limits
63 0.1 -0.2 0.0 +2.0
125 -0.1 0.0 0.0 Z1.5
250 0.0 0.0 0.1 +1.5
500 0.0 0.0 0.1 1.5
1000 0.0 0.0 0.0 *+1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 kHz
5,1 Frequency weightings at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) 1dB) (dB)
A - weight 94,0 0.0 -
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 -
Slow 94.0 0.0 +0.]
Leg 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display | Deviated | Aceeptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 0.3

QF-TS12+4M-04-020664
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7. Level linearity on the reference level range

Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 Tl
136.0 136.0 0.0 *1.1
135.0 135.0 0.0 1.1
134.0 134.0 0.0 E2 51
133.0 133.0 0.0 +1.)
132.0 132.0 0.0 +].1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 + 1.1
: 124,0 124.0 0.0 1.1
119.0 119.0 0.0 LAA]
1140 114.0 0.0 1.1
109.0 109.0 0.0 1.1
104.0 104.0 0.0 % 1.1
99.0 99.0 0.0 £1.1
94.0 94.0 0.0 =1.1
89.0 89.0 0.0 =1}
84.0 B4.1 0.1 1.1
79.0 79.0 0.0 #1.1
740 74.1 0.1 *1.1
69.0 69.0 0.0 + L1
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 4.0 0.0 1.1
39.0 39.0 0.0 & 1.1
34.0 34.0 0.0 = 1GY
30.0 29.9 -0.1 %11
29.0 28.9 -0.1 +1.1
28.0 28.0 0.0 1.1
27.0 27.0 0.0 1.1
26,0 259 -0.1 1.1
25.0 249 -0.1 +1.1

QF-TS12-4M-04-020664
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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 | Measured Deviated Acceplance
duration, Th Cycle Value Value Value Limits
Weighting (ms) dn) (dB) (dB) (d8)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
2 B 108.0 108.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 0.1 1.55-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.1 0.1 =1.0
10, Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 135.8 0.6 £3.0
Number of eycle Anticipated | Measured | Deviated | Acceptance
in Value Value Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive hall cycle 1354 135.1 0.3 *2.0
Negative half cycle 1354 135.1 -0.3 2.0

QF-TS12+04-4-020664
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11. Overload indication
Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
onc-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on a standard uncertainty multiplicd by coverage factor k =2
or any value following calculation providing a lavel of confidence of approximately 95 %

- End of Calibration Ci

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00900073 / 188466 / 01735

1D No.: RYG_FS0494

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 : (23023) °C
Pressure : (1013 £3) kPa
Relative Humidity : ( 50.0 £20 ) %

Reecived Date :
Calibration Date :
Date of Issue :

05 JANUARY 2022
10-12 JANUARY 2022
13 JANUARY 2022

Calibrated by : Mathakom Pisutpaisan

et

Thanakul Pelchurai

Approved by :

This certificate is issued in aceordance with the requirements of ISO/MEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TSI24M-04-020664
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CALIBRATION LABORATORY
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Cert. No. : ACL22028
Job No, : VC6SAC0040
Pages : 208

Calibration Procedure ; CP-AC-01

Calibration Method :

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments ;

Instrument Model Serial No, Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 344614 MY60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07T774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Fi

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 item only.
3. This certificale is traceable to the international system of unit maintained at

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664
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Si v of M Result : | Result of calibration ;.
| 1. Absolute sensitivity
Uncertainty | Maximum-permitted | Reference Measured Acceptance
Parameter Pass | Fall ) uneertainty of Acoustic Signal Value Deviation Limit
measurement (dB) | (dB) (dB) (dB) (dB)
1. Absolute sensitivity v 02 WA | 93.9 (93.96) 93.9 00 0.3
2. Self-generated noise v - 02 NA
3. Acoustical signal tests of frequency weightings - | 2, Self-generated noise
125 Hz 0.3 0.6 2.1 Normal test
1000 Hz v 0.3 06
8000 Hz 74 = 03 07 Measured Value
4, Electrical signal tests of frequency weightings (::BE)
For 10 Hz 1o 4kHz v 03 0.6 -
For> 4 bitzio LORH2 ¥ - 03 01 2.2 The micraphane of the sound level meter was replaced by electrical signal input device.,
For > 10 kHz to 20 kHz - v = " 1.0
Frequency Measured value
5. Frequency and time weightings at 1 kHz v - 0.2 0.2 i Ci
6. Long - term stability v p 0.1 01 Sghiimg )
7. Level lincarity on the reference level range v - 02 03 o wligh L
8. Level lincarity including the level range control v - 0.2 0.3 C - weight 17.8
9. Tone burst response v = 02 0.3 Flat e
10. Peak € sound level v - 02 035
11. Overload indication v < 02 0,25 3. Acoustical signal tests of frequency weightings
12. High level stability v 3 01 01 Meter free-ficld acoustic response at a level of 84 dB

QF-TS12-04-04-020664

o 2Ly

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 4 2 Acceplance
Flat C-weight A-weight i
Limits
125 0.1 0.2 0.2 +1.5
1000 0.0 0.0 0.0 4 1.0
8000 0.0 0.1 0.1 +5.0

QF-TS 1 2-04-04-020664
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4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network responsc with relative to 1 kHz. Anticipated | Measured Doviaed “Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
(Hz) 4 Acceplance (dB) (dB) (dB) (dB)
i Crwistt TR Limits 1370 1370 00 i1
63 -0.1 0.1 -0.1 20 136.0 136.1 0.1 & 1.1
125 0.0 0.0 -0.1 1.5 135.0 135.1 0.1 1.1
250 -0.1 0.1 0.1 1.5 134.0 134.1 0.1 +1.1
500 0.0 0.0 -0.1 +1.5 133.0 133.0 0.0 x1.1
1000 0.0 0.0 0.0 £1.0 132.0 132.0 0.0 % 1.1
2000 0.0 0.0 0.0 2.0 131.0 131.0 0.0 * 1.1
4000 0.0 0.0 0.0 3.0 129.0 129.0 0.0 1.1
8000 0.0 0.0 0.0 +5.0 124.0 124.0 0.0 + 1.1
119.0 119.1 0.1 % 1.1
114.0 114.1 0.1 x1.1
5. Frequency and time weightings at 1 kHz 1090 1090 o0 il
5.1 Frequency weightings at 1 kHz 104.0 104.1 0.1 1.1
Measured Deviated | Acceptance 99.0 99.0 0.0 *1.1
Frequency Value Value Limils 94.0 94.0 0.0 x1.]
Weighting (dB) (dB) (dB) 89.0 89.0 0.0 411
A - weight 94.0 0.0 e 84.0 B4.0 0.0 % 1.1
C - weight 94.0 0.0 £02 79.0 79.0 0.0 £1,1
Flat 94.0 0.0 +02 740 74.0 0.0 1.1
69.0 69.0 0.0 +1.1
5.2 Time weighting at 1 kHz 64.0 64.0 0.0 +1.1
Mesurod | Devialea ||| Assepiance 9.0 9.0 0.0 £1.1
Frequency Value Value Limits 540 40 Ll =Ll
Weighting (dB) (dB) (dB ) 49.0 49.0 0.0 & 1.1
= %40 o0 N 4.0 4.0 0.0 211
Slow 4.0 00 P 39.0 39.0 0.0 411
Teq 540 00 =011 34.0 34.0 00 11
30.0 30.0 0.0 x1.]
6. Long - term stability 290 290 00 el
SLM Display | SLM Display Deviated Acceptance 250 2L ) Sl
Frequency at initial at final Value Limits 70 it 4 e
Weighting (dB) (dB) (dB) (dB) 260 201 L 2
2 25.0 25.1 0.1 1.1
A - weight 94.0 94.0 0.0 £0.3
QF-TS12-04-04-020664 QF-TS12-04-04-020664
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B, Level lincarity 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 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Welghting (ms) B) (d8) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.53-5.0
Fast 2 8 117.0 116.9 -0.1 1.0;-25
200 800 134.0 134.0 0.0 £1.0
2 8 108.0 108.0 0.0 1.5:-5.0
Slow
200 800 127.6 127.6 0.0 +1.0
0.25 | 99.0 98.8 0.2 1.5:-5.0
SEL 2 8 108.0 107.9 -0.1 1.0;-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) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 1364 1364 0.0 £3.0
Number of cycle Anticipated | Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.1 -0.3 2.0
Negative half cyele 1354 135.1 -0.3 +2.0
QF-TS1204-04-020664
ozl

Cert. No. : ACL22028
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11. Overload indication

Measured value (dB ) Deviated Acceplance
Posilive Negative Value Limits
one-halfcycle | one-half cycle (dB) (dB)
89.5 89.7 0.2 1.5

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following i ding a lavel of d of i ly 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
00900071 / 188464 / 01733
RYG_FS0492

Condition As Found : GOOD

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

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

S A
- : REVIEW BY "”"4»“’"‘" ?.;
Ambient Temperature : (230zx3) o o = ;
Pressure ; (1013 £3) kP'a e ﬂ“
Relative Humidity : (50,0 £20) %

aoxroa ure ot o3
Received Date : 05 JANUARY 2022 EintSa—
Calibration Date : 10-12 JANUARY 2022
Date of Issue : 13 JANUARY 2022

Calibrated by : Nathakem Pisutpaisan

Approved by : ; é 2 ; g

I‘hnn.ll\ul Petchurai

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

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

QF-TS12-04-04-020664
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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 SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests resulis 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 Meodel Serial No, Cert, No, Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MYS§3220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 34461A MY60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-0777T4E 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 cal

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

3. This certificate is traceable to the intermational 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
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Summary of Measurement Result ;.
U inty i p
Parameter Pass | Fall uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 02 NiA
2. Self-generated noise I 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v - 0.3 0.6
For> 4 kHz 10 10 kHz v - 03 0.7
For > 10 kHz to 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 linearity ineluding the level range control v - 02 0.3
9. Tone burst response v B 0.2 0.2
10 Peak C sound level v - 02 0.35
11. Overload ind v - 0.2 0.25
12. High level stability v 3 0.1 0.1

QF-TS12:04-04-020664
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Result of calibration ;.
1. Absolute sensitivity
Reference Measured Aceeptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

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

Frequency Measured value
Weighting (dB)
A - weight 116
C - weight 17.8
Flat 236

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

Frequency Deviation from various frequency weighting responsc curve (dB)
(R Flat Coweight | A-weight b
Limits
125 0.2 0.2 0.2 & 1.5
1000 -0.1 -0.1 0.1 % 1.0
8000 0.2 0.3 0.3 £5.0

QF-TS1 2-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
feneieres CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22026
Job No.  : VC6SAC0040
Pages  : 50f8
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
thzl Flat Coweight | A-weight S
Limits
63 0.0 0.0 0.1 $2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 +].5
1000 0.0 0.0 0.0 *1.0
2000 0.0 0.1 0.0 +2,0
4000 0.0 0.0 0.0 £3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94,0 0.0 :
C - weight 94.0 0.0 +0.2
Flat 94,0 00 0.2
5.2 Time weighting at 1 kHz
Measured Deviated | Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1

6. Long - term stability

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

QF-TS12-04-04-020664
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7. Level lincarity on the reference level range
Anticipated | Measured Deviated Acceptance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 £1.1
136.0 136.0 0.0 =11
1350 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 1.1
132.0 132.0 0.0 % 1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 + 1.1
1240 124.0 0.0 £ 11
119.0 119.0 0.0 % 1.1
114.0 114.0 0.0 1.1
109.0 109.0 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 x1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 % 1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 1
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 x1.1
39.0 B9 -0.1 £1.]
34.0 339 0.1 £1.1
30.0 29.9 -0.1 % 1.1
280 28.9 0.1 1.1
28.0 279 -0.1 Can
27.0 268 -0.2 1.1

259 -0.1 £ 1.1

249 0.1 % 1.1

QF-TS12-04-04-020604
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B. Level linearity including the level range control

Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dn) (dB) (dB )
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated | Measured | Deviated
duration, Tb Cycle Value Value Value
Weighting (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1
Fast 2 117.0 117.0 0.0
200 800 134.0 134.1 0.1
Slow 2 B 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 | 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0
10. Peak C sound level
Number of cycle Anticipated [ Measured Deviated | Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 1364 1362 0.2 +3.0
Number of cyele Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 =
Positive half cycle 135.4 135.2 -0.2 *2.0
Negative half cycle 135.4 1352 -0.2 +2.0

QF-TS12-04-04-020664

7 Ak

Cert. No, : ACL22026
Job No.  : VC6SACO040
Pages : Bof8

11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5

12, High level stability

SLM Display | SLM Display Deviated Acceplance
Frequency at initial al final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 403

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

or any value following viding a lavel of

of approximately 95 %

End of Calibration Certifl

QF-TS12-04-04-020664
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIFMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000 FAX. 0-2719-8484

Cert.No.: 21TW20
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter
Manufacturer : Ysi | ool o
review By .. badir. . |

Model : 5100 =

Serial No. : 150102138 APPROVED BY . Q@" i

1D No. : RYG_END140 i
| nEXT CaL. DATE _..3’?.‘{1,9- |

Recelved Date : 29 January 2021 | SO

Test Date : 02 Fabruary 2021

Reference : 2101-0817DSC-1

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

Rayong Branch

Eastern Seaboard Industrial Estale (Rayong)
64/77 Moo 4,Building No.B1, Highway 331,
Km91.5, T.Fluakdaeng, A.Pluakdaeng,
Rayong 21140 Thailand

Temperature (25+5)°C

Humidity (50 £ 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Laboratory Conditien :

Test Procedure :

Calibrated by : Walalak Sirithean

Approved by : A!!;
Approved Signatory

(/) Maloe Butkruea

{ ) Saithip Meangmai

( )Warakom Lerngagtrakul

Issue Date : 3 February 2021

#

Cert.No.: 21TW20
Page.: 2 of 2

Result : Dissclved Oxygen Meter Adjustment With Air 100 %

Dissclved Oxygen Probe No.: 16C100647
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mgfL) (mglL)
8.02 802 0.0055

This report was cenlified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prehibited. This report may not be reproduced
other in full without written approval of the laboratory

-o0o-

Vot .

B 0252485 a 1038971
oy |
S | @
TECHNOLOGY SSOCIATION (THAILAND-JAPAN) —r |
CORPORAT : CALIBRATION AND TESTIN Yy |
5144 PATTANAKARN ROA ARLUANG. SUARLUANG BANG lad |
e o e T Equipment : DO Meter with Sensor Cert. No.: 21TM271
Condition As-Received :  Used Item Page.: 2 of 2
| Reference : 2101-0817DSC-2
Cert. No.: 21TM271 | Procedure Used :-

Page.: 10of 2

Certificate of Calibration

Equipment : DO Meter with Sensor
Manufacturer : Y8l
Model : 5100
Serial No. : 15L102139
ID No. : RYG_EN0140
Submitted by : ALS Laboratory Group (Thalland) Co.,Ltd. Rayang Branch
Eastern Seaboard Industrial Estate (Rayong)
64/T7 Moo 4 Bullding No.B1, Highway 331 km. 91.5,
T. Pluakdaeng, A. Pluakdaeng, Rayong 21140 Thailand
Lecation : TPA On Site Calibration Laboralory
Received Order : 29 January 2021

Calibrated Date : 3 February 2021
Amblent Temperature: (26 £ 10)°C

Relative Humidity : (50+£30)%
AC Line Voltage : (220%22)v
Calibrated by : Malee Bulkruea
Approved by : 4@‘
Approved Signatory
( ) Pomnthippa Tameyakul
(/) Suwit Imjai
Issue Date : 4 February 2021
The Uncertainties are for a ¢ il ility of
ate mny ot b reprosiaced other than in Fall, excem wit the peior writen
3. lqulpae

the head of Cofporate Sy Calibration and Testing Services,

A 0024028

Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with
Industrial Platinum Resislance Thermometer ( IPRT ) into Temperature Bath,

The temperature scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrumen

Instrument Model Serial No. Cert. No. Due Date
1) Digital Thermometer 1523 2188080 2011388 20 Nov 2021

2. This certificate is valid only to the item calibraled on dale and place of calibration.
3. This certification is traceable to the Internalional Syslem of Unil maintained at:-
- National Inslitute of Melrology Thailand (NIMT)

Result of Calibration :- () Without Adjustment
Function : Temperature measurement.
This instrument was with temperalure sensor, S/N.: 16C100647
Calibration| Immersion Standard uuct Coverage
Point Depth Temperature Reading Ewror Uncortainty. Flgt;
() (mm) (C) (c) {*C) {#C) k
20.00 60 20.008 19.86 -0.048 0.15 2.00

UuCc* : Unit Under Calibration

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

~o0o-
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a 1038626




e
S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ﬂ/’é\\\}g
5344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 ond e

-olo-

ol -

a 1106484

T AT AT FA AN m’:‘;“';:: Equipment : Low Temp. Incubator
Condition As-Received :  Used Ilem
Reference : 2204-01460C-1
Procedure Used :-
Cert. No.; 22TM317 Calibration were using 1 p! CP-OTO2 g to direct
. . . _
Certificate of Calibration Page.: 1 of 3 The lemperature scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
Equipment: Law Témp. Inoutios 1) Data Acquisition 349704 MY44031769 21LM12 02 Sep 2022
Mikiiiiagt ; Ta— 2. This certificale is valid only to the item calibrated on date and place of calibration.
el 3. This certification is traceable o the International System of Unit.
Model : \PP750 Result of Calibration :- (*) Without Adjustment
o Function of UUC* : Temperature Source
Fresh air setting : Close durin
Serlal No. : V8180084 9 2 e
Temp. (°C } 25 25
1D No. : RYG_ENO154 RELHomid. (%) m rmy
) |AC Supply ( Voit ) 221 223
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch) H Ref. Std.
616/10 Moo 5 T.Maenam Khu, Rosition 2 D No.:
A.Pluakdaeng, Rayong 21140, Thailand 1 sarn-£;1
Location : BOD Room 2 SRTD-212
= W = 3 BRTD-2/3.
Received Order : 22 April 2022 ORTD-2
e Probe Installation Details : Dimension of Chamber : Li 9RTD-24
Calibration Date : 22 April 2022 5 9RTD-2/5
Ambient Temperature : o/ a= 10 com D= 060 m
perature : (26x10) C 6 ORTD-2/6
Relative Humidity : (50430)% b o W= 10 m
c= 10 cm H= 12 m ; ::Igﬁ
Calibrated by : Man Pattanapongpaiboon Capacity= 075 m* -
v 4 9 (ref.) 9RTD-2/9
Approved by : ML 2
Approved Signatory
{ ,) Pornthippa Tameyakul
(/) Malee Butkrues
() Suwit Imjai
Issue Date : 3 May 2022
“The Uncertaintics are for a confi I v of upp! ly 5%
This cenificate may not he repeoduced oiber than i fall. except with the prior writien
Approsi of the o #f Conporate Servies 3 Equipment Calibrmtion sud Testing Serviors %
A 0040735 a 1106485
RYG_EN0002
PENTA CALIBRATION CO., LTD.
P E " T A 66/124 The Connect 33 Village Kanchanaphissk Rosd
Dokmal Prawet Bangkok 10250
Tel: +66 (0} 2069-5773
@ CALIBRATION Mgl
Certificate of Calibration
Equipment : Low Temp. Incubator Cert. No.: 22TM317 Represent to Certificate of Calibration PTC/07/22103
Condition As-Received : Used Item Page.: 3of 3 Centificate No.: PTCA722100 Page 10l 2
Reference : 2204-01460C-1 i ot
Result of Callbration :- (*) Without Adjustment Equipment. Digital Balance Condition Hormal CAUBRATION 0320
Function of UUC* : Temperature Source Manulacturar: Sarortus Serial No, 26207038
Fresh air setting : Close i MSE2245-100-DU 10 No: RYG_EN0002
Calibration | UUC* uuc* Temperature Temperature Overall Coverage Tvpe of Balance: S
Point | Satting | Reading stability uniformity | Varlation Factor g nee e
(c) {c) c) (¢£°C) tc) {c) (#C) L3
200 200 200 0.022 020 022 0.30 2 Customer: ALS Laboralory Group (Thailand) Co. Lid.
Calibration M d (C) 616/10 Moa 5 T.Maenamkoo, A Pluakdaeng,
Point Position Rayong 21140, Thailand APPROVED BY /1‘7 o8
) [ 1+ T 2 T 3 1 &4 ] & T 8 J 7 [ a |t ',,,
20.0 20208 | 20174 | 20.189 | 20.110 | 20.075 | 20.062 | 20.027 | 20.069 | 20.030 NEXT CAL. DATE BB,
Envi W Condition: T 239°C = 03°C %
Average* : The average of 30 values in each position,
Temperature stabllity : One-half of the greatest maximum difference of measured temperature at any one sensor. Humidity 58.1 %RH + 4.4 %RH
Temperature uniformity : The of e at any sensors and the measured Air density 147 kg;m’
temperature at the refarence location which are observed al the same time or at as close an observation ime as .
possible o the tempt pattem or within the chamber under steady-state conditions. Calibration Place: ALS Laboralory Group (Thalland) Co..Ltd
Overall Variation : The Difference of the maximum and minimum measured lemperatures throughout observation. 616/10 Moa 5 T.Maenamkoo, A Pluakdaeng,
UuC* : Unit Under Calibration
Rayong 21140, Thailand
Note : The reported Uncertainty of measurement was included stabiity and excluded uniformity . H
The reported uncertainty of measurement was based on a standard uncertainty multiplied by & coverage
factor k, providing a level of confidence of approximately 85 % The Method used: In house method, PTC-WI-07, base on Euramet cg. 18
Traceability: This cerlificale is traceable o the S1 Units through Thai Calibration Service Co. td.

. NSC-ONSC Accreditation No.: Calibration 0189

Date Received: March 23, 2022
Calibration Date: March 23, 2022
Issued Date: March 25, 2022
Calibration By: Mr. Rungroje Metakul

thkeaial  mact Approved By I e

( Mr Kriangsak Kalasri ) { Mr, Keattisak Kerdto )
Reviewed by Laboratory Manager

This CerfiGate it Biued the LAE of MOBNUrSMEN accordng o e Internatonal Sy siem of Unks (81) 1 provides raceabity of

™ e 1eCopNised NeLona! AN Iabormores.
The mea sutsment uncertainty taed i e expanded uncartsnty which i oblained from the SANGATE URCEBINty MuRDRed Dy
the coverage tactor (=2) 1o provide @ level of confdenc of BOprOsMEaly B5%. 1 i delermined in accordance with e Guide fo
Ergresson of Unconainty in Moasurament (GUM) The effect thal the results ralata only 10 Ihe tems colbrsted
This caliration corifGate Shal not bis (5 o0uced exceit o ful only. wihoul wiiten appoval fram penta colxaion co . Rd




A Dokmal Prawet Bangkok 102

CALIBRATION Tel: +66 {0) 2089-9773
wwnwpentacal com

~ Ropresent to Carificate of Calbration |
Certificate No..  PTC/07/22103 Page: 200 2
Measurement Results:
Withou! Adjustment :
Function Calibration: Mon Adjusiment

Eccentric Error: Weight 1o be 1/3,1/2 or of Maximum capacity

Eccantricity test 100 @)

Pasition (g)
1|2;s]4|s

0.0000 | 00000 i -0.0002 [ 0.0002 | uooti{

Maximum deviztion: 0.0002

Repealability Test : Weight to be 1/2 < L, < Maximum capacity

Determination of the standard deviation of weighing balance.. Reaclability Qo001 (g)

Noming! les! valua (g) ] Standard Deviation ]
200 | 0.00003 :]

Error of indication - fram nominal value., Readsability 0.0001 (g}
Nominal Value | Conventional Mass Indication Correction of Balance Uncertainty k
(g) {g) (9 (g} (g)
[ 0.00000 0.0000 0.0000 0000066 216
0.01 0.01000 0.0100 0.0000 0.00010 206
0.1 010000 01000 0.0000 0.00010 2.06
1 1.00000 1.0000 0.0000 0.00010 206
2 2.00000 1.9999 0.0001 Q.00010 206
5 5.00001 5.0000 0.0000 0.00010 206
10 1000000 10.0000 0.0000 0.00010 208
20 20.00003 19.9999 0.0001 0.00011 205
50 50.00004 49.9999 0.0001 0.00012 200
100 100.00004 100.0001 -0.0001 0.00017 200
200 200.00011 200.0000 0.0001 0.00027 200
Note: Weight of adjust - (@)

The End of Certificate

PENTA CALIBRATION CO,, LTD.

66/124 The Connact 33 Vlllﬂn Kanchanaphisek Road

RYG_ENO006

SN

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) W

CORPORATE SERVICES 3: EQUIPMENT CALIRRATION AND TEN RVICES 27—y
3404 PATTANAKARN ROAD 51 15, SUARLUANG, SUANLUANG BANT 7t e
TEL G-2717.300-27  FAX.0-2719.0484 CALIBRATION 0018

Cert. No.: 21TM829
Page.: 10f 3

Certificate of Calibration

Equipment : Hot Alr Oven

Manufacturer : Memmert

Model : UM 400

Serial No. : b4g5,0899

ID No. RYG_ENOOOE

Submitted by : ALS Laberatory Group (Thailand) Co. LId. (Rayeng Branch)
616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Location : Oven Room

Received Order : 5 May 2021

Calibration Date : 5 - 6 May 2021

Ambient Temperature : (26 +£10)°C

Relative Humidity : (50430)%

Calibrated by : Khit Rultanaprapachai

Approved by : W!LL c

Approved Signatory

() Pornthippa Tameyakul
( ) Males Butkruea
() Suwit Imjai

Issue Date : 14 May 2021

‘The Uneertainties are for a confidence probahility of approximately 95%

Aol men Cuibr

A 0028096
FICHRT i 3t 364
Equipment : Hat Air Oven Cert. No.: 21TM829 Equipment : Hot Air Oven Cert, No.: 21TMB29
Condition As-Received : Used ltem Page.: 2 of 3 Condition As-Received : Used Item Page.: 30of 3
Reference : 2105-00050C-1 Reference : 2105-00050C-1
Procedure Used :- Result of Calibration :- ("} Without Adjustment
Calibration were using calibration p dure CP-OT02 ding to direct measurement Function of UUC* : Temperature Source
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ). Calibration g ey Temperature Temperatare Soerall Coverage
The temperature scale used was based on |TS-90. Point i bill iformi Uncertainty
Corditin of thig result ot cal beatlon oin Setting | Reading stal ) ity uniformity Variation Factor
1. Reference standard instrument:- {28) A1C) {*c) (20 (c) {C) {3C) L
Instrument Medel Serial No. Cert. No. Due Date F00 700 | 700 ral 12 20 D3, z
1) Data Acquisition 34972A MY57012822 21LM3 26 Feb 2022 Calibration Measured Temperature ( °C )
2. This certificate is valid only to the item calibrated on date and place of calibration. Paint Pasition
3. This certification is traceable ta the International System of Unit. (°c) 1 [ 2 [ 3 ] 4 [ s [ & [ v [ 8 [oen
Result of Calibration - ( *} Without Adjustment 70.0 70404 | 70.277 | 70.607 | 70.307 | 68.769 | €9.257 | 68.846 | 69.331 | 70.495

Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
m Beginning Finished
3 i Temp. ("C) 29 30
REL.Humid. { % ) 56 58
[AC Supply ( Vot ) 221 222
i position : | Ret- 8.
SEERRT] ibiNes
1 21-17RTD-01
2 21-17RTD-02
. 17RTD-03
Probe Installation Detalls : Dimension of Chamber : 4 A7TRTD-04
as 50 cm D= 033 m - 17RTD-05
b= B0 em W= 546 m [ 17RTD-06
c= 50 em He 040 m 7 17RTD-07
Capacity = 0.053 m’ 8 17RTD-08
9 (ref.) 17RTD-09

Wl -

a 1054310

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

Temperature stablility : One-half of the greatest maximum mﬂnmnm of measured temperature at any one sensor.
Temperature uniformity : The maximum dif of iras at any sensors and the measured
temperature al the reference location which are observed al the same time or 21 as close an observation lime as
possible to determine the temperature pattern or homegenelty within the chamber under steady-state conditions.
Overall : The Diffi of the i and minimum r ures throughoul ob: ation.
uuc* @ Unit Under Calibration

Note : The reported uncertainty of measuremenl was Included stability and excluded uniformity .

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

-o0o-
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a 1054308




RYG_ENQ061
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=
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES X EQUIPMENT CALIBRATION AND TESTING SERVICES "(1/5\‘\:5
344 PATTANAKARK ROAD SOI 13, SUANLUANG, SUANLUANG BANGKOK 10290 Pl e
TEL 0-2717 J000-2T  FAX. 0-2719-9484 CALIBRATION tese

Cert. No.: 21TM673

Page.: 10of3
. . .
Certificate of Calibration
Equipment : Water Bath
ritalk

REVIEWBY ... 11BN :
Manufacturer : Memmert

APPROVED BY . : 5 ﬁ-)
Model : WNB22 j f

N — 3IM9B
Serial No. : 15130848 NEXT CAL. DATE s
ID No.: RYG_EN0OG1
Submitted by ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

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

Location : Wet Chemistry Lab
Received Order : 5 May 2021

Calibration Date : 5 May 2021

Ambient Temperature : (26+10)"C

Relative Humidity : (50£30)%
Calibrated by : Tawatchai Pama

Approved by : %

Approved Signatory
() Pornthippa Tameyakul
{ /) Malee Butkruea
() Suwit Imjai

Issue Date : 14 May 2021

Equipment : Water Bath Cert. No.: 21TMG73
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2105-00050C-3
Procedure Used :-

Calibration were conducted using in-house CP-OT04 to direct

measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44060450 21LM4 06 Mar 2022
2. This certificate is valid enly to the item calibrated on date and place of calibration.
3. This certification is traceable 1o the International System of Unit.
Result of Calibration :- (* ) Without Adjustment
Function of UUC* :

Temperature Source

Environmental AC Voltage Supply
('c) ( %RH.) { Volt )
Beginning of Calibration 22 68 230
Finished of Calibration 20 64 231
ition Ref. Std.
Position : SIN:
1 4803988-001
2 4803988-002
3 4B03988-003
4 4B03988-004
S(ref ) 4803988-005

Front

o,

A 0028098 a 1054289
Ak,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORAT SERVICES 3 EQUIPMENT CALINRATION AND TUSTING SERVICES 7225500
S344 PATTANAKARN ROAD SO1 15, SUANLUANG. SUANLUANG BANGRC i NSC-TIBKTIEV RIS
TEL 02717300021 FAX. 0-2719-8484 CALIBRATION 8438
Equipment : Water Bath Cert. No.: 21TME73
Condition As-Received : Used Item Page.: 3of 3 .
Reference : 2105-00050C-3 Chftos 2o
Result of Calibration :-  { *) Witheut Adjustment Fage:  1of3
Function of UUC* Temperalure Source Certiﬁcate of Ca]ibration
9 n - s
Calibration uuc uuc Average* Standard Reading ( °C ) Equipment : PH Meter
point Setting Reading Position
(c) (*c) (*c) ] T 2 I 3 | 77 [ 5ret) Manutacturer : Mettier Toledo
85.0 85.0 B5.0 84.891 | B4.833 | B84.B80 | B4.892 | B4.917 Model : Seven Compact S
Serial No. : C104058460
Catibration | 4 ipormity | Stability Uncertainty Coveraps REVIEWBY ..
point Factor 1D No.: RYG_EN0183
1%c) L0 4230 {270) L Condition As-Received: Used liem APPROVED BY ...
85.0 0.088 0.052 0.22 2 G i
Recelved Date : 16 March 20 .
Average* : The average of 30 values in each position. | MEXT CAL. DATE
: . Calibration Date : 17 March 2022 e
Uniformity : The maximum difference of measured temperatures at any sensors and the measured lemperalure
al the reference location which are observed at the same time or at as close an observalion lime as possitle Reference : 2203-0611DSC-4
to ine the pattern or within the chamber under sleady-state conditions. Submitted by : ALS Laboratory Group (Thalland) Co. Ltd
Stabllity : One-half of the greatest maximum difference of measured lemperalure at any one proba. Rayong Branch

UuC* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity.

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

-oo-

Py, -

a4 1054288

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

Ambient Temperature : (25 + 2.5) *C

Relative Humidity : (50 £ 15) %

Calibration Procedure : In - house method
- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)
- CP-CHB by comparison with standard thermometer

Calibrated by : Warakorn Lemgagtrakul
Approved by : WIU. e
Approved Signatory

{/) Malee Bulkruea
( ) Saithip Meangmal
{ )Warakon Lemngagtrakul
Issue Date : 22 March 2022
The Uncertainties are for a confidence probability of approximately 95%

This centificate may mot be reprosduces odher than in Full ecept with the prie srifien

Appeoval of the ad of Corporaic Services 3 Fquipment Calibration and Testing Services.

A 0037307




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

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibralor 54030049 130RC116 21E2682 25 Aug 2022
2) Ref. Standard Thermemaeter 4982054 110RCO44 2111201 26 Oct 2022
This ion is. to the Ir System of Unit maintained at:-

- Traceable fo National Institute of Metrology (Thailand), NIMT

2. Certified Reference Malerials : The measurement resulls are traceable to S| through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 788095 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
C; Input
oH v v o LA £
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
S/N.: C104059460 7.000 0.00 0.1 7.000 0.058 2.00
10.000 -177.48 -177.6 10.000 0.058 2.00

aly, .

a 1100955

Cert.No.: 22CH405
Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Calibraticn Buffer Solutlon Reading Reading | pH measurement| factor
(mV) (%) k
pH Electrode 4.008 4.010 1777 0.0046 2.00
S/N.: 1453404 6.982 6.988 a8 0.0084 200
10.015 10.010 -172.9 0.0073 2.05
Function : Temperature Measurement
(* ) Without adjustment
This equipment was connected with Temperelure 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) (*c) (*c) (t°C) k
25.0 25.002 249 -0.102 0.13 2,00

Remark : - UUC* = Unit Under Calibration

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

-o00-

el

a 1100954
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) —r
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 W

TEL 0-2717-3000-24 FAX. 0-2719-9484 NBCTiok T 11028
CAUBRATION
Certificate of Calibration ~ Sorficate No.: 226050
Page: 1of 2
Equipment : pH Meter
T Mattier Telado This certificste may not be reproduced other than in full,
except with the prior written approval of the head of
Model : SavenCompact 8220 Corporate Services 3: Equipmant Calitration and Testing Services.
Serlal No.: 104050460
1D New: RYG_EN0183

Condltion As-Received: Used ltem

Recelved Date: 16 March 2022
Callbration Date: 21 March 2022
Reference: 2203-0811DSC Submitted by:  ALS Laboralory Group (Thailand) Co.,Ltd. Rayong Branch
Amblent Temparature: (23 £ 2 ) °C

1 £ . A-Ptuak . Ray
Relstive Humidhy: (50£10) % 816/10 Moo 5 T.Maonam Khu, akdaeng, Rayong

21140, Thalland

Procedure used: Calibration were conducied using in-house calitvation Procedura CP-E17 According 1o direct maasurement
mathod with Multi-Product Calibrator.

Condition of this result of callbration
1.Refarence standards instuments :
Instrument Modsl Serial No, Certificate No, Due Oate
1) Mutti-Product Galibrator 55004 6440007 21E1444 07 May 2022

2.This result of calibration was made on requested al the point specified by customer,
3,The certificate is valid cnly 1o the item callbrated on date and place of calibration,
4.This Cortification Is iraceable 10 the International System of Unit maintained et~

-National Institute of Metrology Thalland (NIMT)
I—

review BY .. N iBant.

NEXT CAL. DATE ..

Calibrated by :  Pongsagorn Boonyaporn Approved Signatory : q il
Issue Date ; 22 March 2022 [+ Phalines Prabpaipal

| INuntawat Khamchai

[ 1Pomthippa Tamayakul

B 0284414

Cert. No.: 22E986
2012

Result of calibration :- (*) Without adjustment () After adjustment

Function:  DC voltage measurement Range: 2000 mv
Standard Value uuc* Reading Error Uncertainty
(mv) (mv) (mv) (£pV)
-200.0000 -200.0 0.0 T2
-150.0000 -150.0 0.0 69
-100.0000 -100.0 0.0 65
-50.0000 -50.0 0.0 62
0.0000 00 00 58
50.0000 50.0 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 uncertainty of measurement was based on a standard uncertainty multiplled by a coverage
factor k = 2, providing a level of confidence of approximately 95 %

*UUC= Unit Under Calibration,

C?A/

a 1101070




Equipment :
Manutacturer:
Model :
Serial No:

1D No.:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
§34/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2715-9484

Certificate No. : 2171200

Certificate of Calibration

Page: 1ol2
Digital Thermometer With Sensor
Testo This certificats may not be reproduced other than in full,
‘except with the prior written spproval of the head of
106 Corporate Servicss 3: Equipment Calibration ang Testing Sarvices.
312B1494/504
RYG_FS0467

Condition As-Recelved: Used ltem

Recaived Date:
Calibration Date:

Reference:

02 July 2021

Submitted by:  ALS Laboratory Group (Thalland) Co..Lid. Rayong Branch

Amblent Temperature: {25 £ 3) °C

Cert. No.: 2171200
Page.: 2 of 2

Result of Calibration:- Without Adjustmant
Function: Temperature measurement
Dimension of probe : Diameter 3 mm., Length 55 mm. Sheath material : Stainless Steel

Immersion Standard uuc* Uncertainty
Depth Temperature  Reading Error of Measurement
(mm.) ('c) (c) () (#C)

50 25.0029 249 -0.1029 0.12
50 30.0018 299 -0.1018 0.12
50 40.0035 400 -0.0035 0.12

UUC* : Unit Under Calibration

— (50 %20)% 616/10 Moo 5 T.Maenam Khu, A Pluskdaeng, Rayeng The reported uncertainty of measuremant was based on standard uncertainty multipiied
ity 21140, Thelland by a coverage faclor k = 2, providing a level of confidence of approximately 95%.
-e0o-
Procedure used:  Calibration were conducied using in-house calibration procedure CP-TD1 according lo comparison with
Platinum Resistance Thermometer (PRT) Into liquid bath temperature controller.
The lemperature scale used was based on ITS-80.
Congition of this result of calibration
1.Reference standards instuments :
Instrument Model Serial No. Certificate No, Duo Date
1) Digial Thermomeler 1528-R B19520 211880 26 Jun 2022
2) Piatinum Resistance Thermometer £35-14-85 26158001 211680 26 Jun 2022
2.The certificate (s valid only to the tem calibrated on date and place of calibration.
3.This Certification Is traceable 10 the International System of Unit maintsined at:-
-National Instifute of Melrology Thaliand (NIMT)
REVIEW BY 'G'*"*} .
o
APPROVED BY mf"’j r. 5
NEXT CAL. DATE f?.!?,; 2
S e
Calibrated by :  Yossapon Poljorn Approved Signatory :
Issua Date : 09 July 2021 [ 1Phalines Prabpaipal
[ 1Chatchawan Khunpiluek
1 Alnk\p Larpkurn //
B 0265214 a 1063351
RYG_EN0010
Py
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) f{%ﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TUSTING SERVICES %7
5344 PATTANAK ARN ROADSOI 5. SUANLUANG. SUANLUANG BANGKOK 10250 bt il .
e s e b [T Equipment : Hot Air Gven Cert. No.: 21TM827
Condition As-Received : Used ltem Page.: 2 0f 3
Reference : 2105-00050C4
Cert, No.: 21TMB27 Procedure Used :-
Page.: 10f 3 Calibration were conducted using calibrali dure CP-0T02 ing to direct 1t
. . . ) i e
Certificate Of Callbl'atl()ll method with Data Acq which with T Detector ( RTD ) and
Thermocouple Type T.
The temperature scale used was based on |TS-90.
Equipment : Hot Air Oven Condition of this result of calibration
1. Reference standard Instrument:
Manufacturer : Memmert Instrument Model Serial No. Cert. No. Due Date
1} Dala Acquisition 34972A MY57013823 21LM3 26 Feb 2022
Model : UFE 500 2. This certificate is valid only o the ilem calibrated cn date and place of calibration.
3. This cerlification is traceable to the Inlernalional System of Unit,
Serial No. : ©511.1672 il Result of Calibration ==  (*) Without Adjustment
Function of UUC* : Temperature Source
1D No. : RYG_EN0010 Fresh air setting : Close Environment during calibration
Beginning Finished
Submitted by : ALS Laboralory Group (Thailand) Co.,LId. (Rayong Branch) { Temp. ( °C ) 28 29
616/10 Moo 5 T. Maenam Khu, 1 2 REL.Humid. ( % ) 9 56
A. Pluskdaeng, 5 % AC Supply { Volt ) 220 221
Rayong 21140 Thalland ) o
Location : Oven Room k )
Ref. Std. ID No.: @
Received Order : 5 May 2021 Calibration Point
Calibration Date : § May 2021 Position :|  (104)°C (180) °C
Ambient Temperature : (26£10)"C 1 21-17RTD-01| 19-17T7C-01
Relative Humidity : (50£30)% 2z 21-17RTD-02| 19-17TC-02
) ) 3 17RTD-03 | 19-17TC-03
Calibrated by : Khit Rultanaprapachai Probe Instaliation Details : Dimension of Chamber : 4 17RTD-04 18-17TC-04
a= 50 am ‘:= g-;g . 5 17RTD-05 | 19-17TC-05
fal b= 50 em = - m 6 17RTD-06 | 19-17TC-06
Approved by : - c= 50 em H= 048 m 7 | 17RTDO7 | 19-17TC07
Approved Signatory Capacity = 0.11 m* 8 17RTD08 | 18-17TC-08
() Pormthippa Tameyakul f
(/) Mol Bl 8 {ref.) 17RTD-08 | 19-17TC-09

() Suwil Imjai

Issue Date : 14 May 2021

The Uncertaintics are for a

A 0028098

Yl -

a 1054287




Equipment : Hot Air Cven Cert, No.: 21TM827

Condition As-Received : Used ltem Page.: 3 of 3

Reference : 2105-00050C-4

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Calibration | UUC* uue- Temperature Temperature Qverall Uncartainty Coverage
Point Setting | Reading stabllity uniformity Variation Factor
(c) ey (°c) (z°C) tc) ('c) (£C) k
104.0 104.0 104.0 0.083 0.54 0.70 0.42 2
180.0 180.0 180.0 0.15 0.88 1.3 14 2

Calibration Measured Temperature { °C )
Point Position
("c) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 104,243 | 103.732 | 103,760 | 103.742 | 103.863 | 103.743 | 104.311 | 103.689 | 103.815
180.0 180.101 | 180.481 | 179.401 | 179.692 | 179.980 | 179.943 | 180,127 | 179.915 | 179.708

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.
Temperature uniformity : The maximum difference of measured temperatures al any sensors and the measured
temperature at the reference location which are ebserved at the same lime or at as close an observation time as
possible to defermine the temperalure pattern or homogeneity within the chamber under steady-state condilions.
Qverall Variation : The Difference of the maximum and minimum measured throughout ob ion.
uug® : Unit Under Calibration

Note @ The reported uncertainty of measuremenl was included stability and excluded uniformity .

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

-o0o-

Wy -

a 1054288

K

Part of DKSH Grou

Certificate of Calibration

NECTISITIS 17025
i
Equipment: SPECTROPHOTOMETER Certificate No.: C06210159
Model: DRB000 Issued Date: 01 April 2021
Serial No. (or 1D.): 1627845 (RYG_EN0037) Job No.: KSPR2104738
Manufacturer: HACH Page: 10f 3
Condition: In Condition
Customer: ALS Laboralory Group (Thailand) Co.,Ltd. (Rayon
616/10 Moo § T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand.
Environment Condition: Temperature 251  °C 3 04 °C
Humidity 488  %RH E 37 %RH
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayeng Branch) ( Wet Chemistry Lab )
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr. Chattuphon Foithong
Calibration Date: 01 April 2021
The Mathod used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabllity: This certificate is traceable to the CRM maintained by National Inslitute of Standards and

Technology (NIST) through Starna Scientific Limited,
The standard for Wavelength Certificate No. 87146 and 87152
The standard for Phetometric Certificate No. 87220 and 87139
The standard for Stray light Certificate No. 87163 and 87161
The standard for Spectral resolution Certificate No. 87173

SRRT o

wHEn waitg onfil diffa
SPC RT Co., LW

(Mr, Chaﬂuﬁ Foithong)

Person in charge
This cerificate s rssued the units of according 1o the s
national standard of olher recognized NAKoNal SIANGATG IALOMALONES.
The measuremen unceriainty staled i the expanded uncertainty which ks oblained Hom the SaNdAA Uncenainty muliplied by the coverage factor (k=2) ta
provicde a level of confidence of 95%. 1 dance with the Gude lo Expressson of Unceriainly in Measurement (GUM)
These resulls may bo affected by devialions hom specified conditions. The Tesuls relate only 1o ihe itoms tosied. calbeated or sampled. Tha report sholl nol be
teproduced except in full without appeoval of SPC RT Co. Lid.

(Mr. Dumrong Boensopon)
Authorized signatory
of Units (S1). 11 provides raceabilily of measurement 16 intetnational or

dn b R e

€ BT Co. 110

00003 15 mowraessumds 57 oustwla 1014 wener vemsrlae nqummern (6260

on 0003 1404 S Washvvemeait 57 Saaremat A1 Food b oo G40 Trater
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Part of DKSH Grou

Centificate No.: C06210158 Page 2of 3
Calibration Results:
Without Adjustment
Wavalangth Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 4184 021 0.13
536,66 536.7 -0.04 013
637.98 6383 -0.32 0.4
748.48 7487 -0.22 0.14
807.03 807.4 -0.37 0.14
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Cormection Uncertainty
0.0000 0.000 0.0000 0.0045
0.5890 0.590 -0.0010 0.0045
420 nm
0.7616 0.762 -0.0004 0.0045
1.0263 1.027 -0.0007 0.0045
0.0000 0.000 0.0000 0.0045
0.5787 0.579 -0.0003 0.0045
440 nm
0.7442 0.744 0.0002 0.0045
1.0039 1.004 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5202 0.530 -0.0008 0.0045
485 nm
0.6865 0.687 -0.0005 0.0045
0.9534 0.954 -0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.5468 0.546 0.0008 0.0045
546.1 nm
0.6957 0.895 0.0007 0.0045
0.9931 0.998 0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5851 0.584 0.0011 0.0045
590 nm
0.7238 0.723 0.0008 0.0045
1.0957 1.094 0.0017 0.0045
0.0000 0.000 0.0000 0.0045
0.5692 0.568 0.0012 0.0045
635 nm
0.6914 0.691 0.0004 0.0045
1.0881 1.087 0.0011 0.0045

In en®l ovid 1
o, LD,

wil 00003
meh 60003

1134 verdunsinle 57 ouappin 1000 aviarin Bl Ofanenu 10260
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Part of DKSH Grou

Certificate No.: C06210159 Page 3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7307 0.730 0.0007 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8516 0.850 0.0016 0.0080
0.0000 0.000 0.0000 0.0080
313nm
0.2836 0.285 -0.0014 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6319 0.628 0.0029 0.0080
Stray light *
Standard: cut-off UuC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260,57 +-0.11 nm 260.6 15 1.824
392.03 +-0.11 nm a92.0 15 1.824

The stray light transmission reference is less than 1.0 T(%) and absorbance is greater than 2.0 ( A)

Spectral Resolution *

Nominal Concentration 0.02 % viv Peak Treugh Ratio SBW
Standard Wavelength (nm ) 268.72 266.76 1.39 2,00
UUC: Wavelength (nm) 268.2 266.1
Std Absorbance { A) 0.4616 0.2797
Absorbance ( A) 0.416 0.300

* Calibration Marked " Not TIS| Accredited " in this Certificate have been included for completeness.

The End of Certificate
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5PC

Calibration Center %I<I
" & Part of DKSH Grou
Junsredausnwafoeinfaunany

wnufiluen: KSPR2104738

RYG_ENO184
Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel: +66 36273096 Fax : +66 3627 3100

@|SCG

wllariaafla: SPECTROPHOTOMETER 2u: DR600D waued: 1627645 Bangkok Tel : +668 9205 6851 , +669 8247 2360
as9ad0y (Ju) nsreda (d1) ‘ Website : www.scieco.coth  E-Mail: calibrate@scg.co.th
[
01 Apr 2021 TumInTsidn O apeanz) Jelniyn Certificate No, T220384101  "Substitute for Calibration Certificate Number T220384"  Page 1 of 4
Uni | hitnd Unk | Lidnk
Goreral Certificate of Calibration
it
o 2 ! mwmw‘““‘ = — - Z = Equipment : Chamber ( Cold Room )
= [m] 2. arwaeon ( wela@dou, nolu-uoniatol) [m] [m} The ksl
@ | o | 3  ®Ws0a- e iedol (On-Of Swicth) @ | o Manufacturer : MODULAR s .
4. 1funn (Keypad) = o APPROVEDBY .
= - 5 FE— S G " Model : IREVCOHCOO . 41 Feb 2623
B el Mo Oaey, = @10 NEXT CAL.DATE L1022
Soscipiolmel Serial No. : C00351459
] o 6.  usefwlnvh (Battery Backup) >= 2.5 VDC o O
fu] o 7. dwpudionaruuriniu (Wavelength Control) O o Customer Code : RYG_EN0184
= [m] 8. AMUTIARL (Wavelength Check) [m] [m] 656.1=656.1 nm D No . T1939A5
@ O 9. uvawilauds (UV < 3,000 hour) = o %
] o 10, wmeAwflauas (Visible < 5,000 hour) = o Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)
o] o 1. wosiauAuiiaut (Carousel Module) =2 o
o Moter and Conductiity Meter 616/10 Moo 5 T.Macenam Khu,
=) [m] 12, BiinTnin ( Electrode and Connection Cable ) [m] ] A.Pluakdacng, Rayong 21140
o o 13, sfudaacaiu’u Electrode (Level KCI ) o o
[u] o 14, dafafulany Electrode (Dust Protection Heod) [m] [m] Customer Location : Laboratory
o 0 O O ) g o Datcof Reccipt ~ : 18 February 2022
Turbidimeter
u] [m] 16 mmawaudisngn (No Sample) [m] [m] Calibrated By : Boonchai Suriyawong ( Site Calibration Manager )
[m] [m] 17, aefunsAosrINTaauA (>= 2.5 it 3.0) [m] [m] | ‘J{"
| v . . { /
Autornatic titrator | Approved By : Sujjar Naknakred (Site Calibration Manager)
o o 8. @nw Piston Burettes (=] [u] Date of Issue . VB MAR 2022
=] 5] 19, Function Rinsing and Dosing O (]
o o 20, muuvoRsUewaEgUnsisznay =] o
WanBayauusin :
The uncertainties are for a probability of appr ly 95%.
MeCoatiuphon Fel This Certificate Is Issued in with the of grantad by the Thal Laboratory Accreditation
Service Engineer Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of realized af the ing national standard laboratory. This certificate may
not ba reproduced other than in full except with the prior written approval of the Metrological Center.
e s FMELI 177010264
¥ 00003 1194 maurseTIuAle 57 Duwyin 101 W nann s e 10260
N 00D 1124 S vmcwamonas 31 Sua . rviareronn sk K0 Tnslars

@ISCG

Metrological Center
SCI ECO Services Company Limited
3372 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand

Metrological Center
SCI ECO Services Company Limited

@ISCG

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

Certificate No. T220384101

Equipment
Date of Calibration
Environment

Page2 of 4 ‘

Calibration Report

: Chamber ( Cold Room)

: 22 February 2022

: Temperature :
Line Voltage :

23.2-24.3 °C
22182272 V

Relative Humidity : 55-65 %RH

Condition of this results of calibration :

r

™

=

Time Constant - Hour 40  Minute At 3 /o]
Fresh Air Damper DDpen DMin D Medium
[C]Close
[X]Not Available
. Adjustment
{ X ) without adjustment () after adjustment

Thisequipment was calibrated by insert 16 standard thermocouples type T inta its chamber |, the other one
standard thermocouples type T use for ambient temperature . The
10 WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90

was done in

Reference Standard Instrument :
Instrument Model Instrument No. Centificate No. Due Date
TC TYPET TN141-TNIS0 T210743 21 April 2022 |
TC TYPET TNI51-TN160 T210743 21 April 2022 |
DATA LOGGER ~ 34970A TI50 T210743 21 April 2022

This certificate is traceable 10 :
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
Condition of calibrated item : good

Equipment Description :
o

|
Approved B yJ”—

FM-LIS 117 15-05-03

Certificate No, T220384101 Page 3 of 4

Calibration Report

15F
10A | :
1 : T 0 A
1 16A
[}
$F, : 1 4F -
Ly -
: Lo
134 ¢ T 9A 12F
L P it b
= v 14A
H 1
’ HF7iIc
’ , i
s "
’ ;
’ |
2ale | s
1 7
16E s SA
C=Centre, F=CentreofFace, A =Comer, E =Centreof Edge
IC = TNI4] 12F = TN152|
2A = TNI42 13A = TNIS53|
JA = TNI@3 14A = TNI154|
4F = TNI44 ISF = TN155
SA = TNI45 16E = TNI156]
6A = TNI46
TF = TNI147
8F = TNI148
9A = TNI149
10A = TNI150
11F = TNI51
Approved By,

FM-L15 117/15-05-63




Metrological Center
SCI ECO Services Company Limited

ISCG

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

CALIBRATION

Certificate No. T220384101 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position ('C )

Culibration Point  |TN141'TN142| TNI43| TNI44 [ TN145 [TN144TN147 TN148| TN149| TN150f

30 280 | 2% 298 29 316 329 | 295 3.4 310 | 345

[TN151{TN152 TN153| TN154 | TN155 [TN15¢

304 | 309 3.03 334 an in

Chamber ( Cold Room ) Temperature Distribution

Reading ('C) < Coverage
Setting (C )| Average (C) | Stability (+ C) | Uniformity ( C) |Uncertainty (+ C
Min , Max | Average Fuetor k
30 27,41 35 an 130 130 2,00 208

* The Acuoted uncertainty exclude "uniformity”

“The calibration result apply only the above calibrated ftem.

“The result of test was found accurate as shown on date and place of test anly,

“The veported expanded uncertainty Is based on & standard uncertainty multiplied by o coverage factor k which for & -distribution, providing

a lovel of confidence of approximately 95 % .

Approved By. X

©2020 by Agllent Tachnologles. Agilent CrossLab Compliance Services

Certificate of System Qualification

GC-0Q + GCMS-CQ

System ID; GM7

Organization Name: ALS Laboratary Group (Thailand] Co., Lid.

Organization Location: 104 Patihanakam 40, Patihanakam rd., Khwang Suan Luang, Khet Suan Luang, Bangkok 10250

Date: December 24, 2020 2:51:10 PM M SA/
REVIEW BY IR 8N

EQP Nome: ]

EQP Revision: GC.02.50, GCMS.02.50 APPROVEDBY . ﬂl AL_

Overall Quallfication Status: Pass

) alogler |

LEXTCAL DATE

System Inspection and Basic Safety and Operaticn

7800 T T """_‘_“\

—Sdpulnt Status: |'P-t- |

Ovarall System Inspection and Basic Safety and Operation Test Status
Pass

Inlet Pressure Accuracy

Name: [rea0 !
Front s5L
‘Setpalint Status: [Pass
Setpoint
Inlet Prossure:  [26.0 psi
Accuracy:

Agilent Recommended:

Overall Inlst Pressura Accuracy Test Status

[Pass

GC Ovan Temparature Accuracy

Overall GC Oven Temperature Accuracy Test Status

e e

GC Ovan Temperature Stability

i e )

Narm [ras0 ¢
Setpoint Status: [Pass
| SRR ——

Temperature: 1000 |08 |C

Stability: o e
Agilent Recommended: <= m

Data for this satpoint was antered manuslly.

Reason: ‘Data logging soluion currently not avaliable.

December 24, 2020 2:51:10 PM
System ID: GM-T

Page2/13

Nars ]
Date: December 24, 2020 26110 PM
System 1D: om7
Paga1/13
FM-LIS 117 15-08-63
©2020 by Agilent Technologles. Agliert CrossLab Comphiance Services ©2020 by Agikent Tachnologhe Agilent CrossLab Comphance Services
¥ ect s rossl
Setpoint Status: !F-u
Zone: Emvan Overall GC Oven Temparature Stability Test Status
SetpointActual [Pass
Temperature: 230, m a
Y Log Amp
Accuracy: 06 -c
Agilent Recommended: I:- -1.0 % setpoint in K ( m c ) e Frond st TR
[= J1o Feipoint It iC (o Je Name: [sorra
Data for this setpoint was enterad manually. B:tpul;ﬁh‘t;i.- T IP‘“ e — "—j" =
Reason: Data logging currently not available. e e e e e s - -
Overall Log Amp Test Status
Setpoint Status: [Pass ]
————— Pass
Zone: Lovcn |
SetpointActual (
RFPA
Temperature: 1 100.9 5 v}
Accuracy: 0.9 © Tested Combinationt 1 External sQ
Agilent Recommended: [= |1 # setpoint in K ) Name: |
[< 1.0 % setpoint in K ) s it Statue: - = - — “l
Data for this sstpoint was entered manually, Amu mz RFPA Voltage:
Reasan: Dota logging salution currently not avallable. mv
Agilent Rocommended: N =

Qverall RFPA Test Status

[Pocs ]

Tune EI

Tested Cambinationt Front ssL [ Exena  sa B

Name: o |
Setpoint Status: [Pass . _—[
Fllament: L

Setpoint Status:. [Pass |

Filament. 2 |

Overall Tune Ei Test Status.

Pass. J

Date: December 24, 2020 251:10 PM
System I0; aM-7
Page3 /13




©2020 by Agilent Technologles

Agilent CrossLab Compliance Services

Signal to Noise EI

Tested Combination1 Front ssL / Extemnal

[so77A

© 2020 by Agllent Technologles

Instrument Details
Purpose

Aglient CrossLab Compllance Services

This section descrides the as found system canfiguration.

sa
s E Details
El - Extractor Filamant: 1
G | i
Setpoint Status: [Pass ] System ID M7
Signal to Noise: e -
Agitent Recommanded:
Neme 7890
Source: IT__’ Tested Combinationt
- —— [Fass ‘ Injection Technique Manual Injection
Signal to Noise: 3400 niat Front
Agllent Recommended: [= [z Detector External
= T - - LTM Included? No
Overall Signal to Noise El Test Status
e . Samplar 1
£ T — Manufscturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syfinge Volume (L) 10
Mainframe 1
Manufacturer Agilent Technologies
Name 7890
Model Numbar G34428
Serial Numbet CN14133181
Firmware Revision B.02,03
Oven Type Standard
Date: December 24, 2020 2:51-10 PM
System ID: oM7 Dute: December 24, 2020 25110 PM
el System I0: GM-T
Page 5113
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Inlet 1
Manufacturer Agitent Technobgies Electronic Signature
Name 7800 Purposs
Type g This signature page was created and published because tha ACE sign-off action was executed, which is valid for tha entire document.
including attachments. The ACE sign-offis an electranic signature thal requires two distinct identification components: unique usemame
Location Front and personal password. The Agilent representative who has delivered this service understands the maaning and legal status of an
Carrier Gas Halium electronic signature. As a rained officiel operator, the Aghent representative has a unique password and lagon to access ACE and
) electronically sign this document. (Other e-signalures can be apphied 1o this document using a Document Content Management of other
Control Type Elciaric Fivesurs Contrl [EFC) suitable method defined in your data access and control procedures.)
Purged Inlet Yos
Detector 1
Manufacturer Agllent Technologies
Details
oy s Spacpinle Full Name of Signer: ‘Supasak Nimscngtham
Type Mass Spackometer Logged On User Name: supasak nimsongtham@aglient.com
Location External Signature Creation Date: December 24, 2020
Mass Spectrometar 1 Reason for Signature: Executed protocol and published this original version of document
Manufacturer Agllent Technologies.
Type sa
Name 587TA
Serial Number US1415M200 Regulatory Disclaimer
Finmware Revision 507760021 This decument provides a protocal to verty Insirument 1 proper cperation. |k has been prepared Irom cur
interpretntion of apphcable regulabions as well as industry best practices. The document is ‘complete
Figh Macinum 3 ywion Turbo Pump comgkance package. Validalion depends upon many faclors and use of this protocel alane o Agient
‘Scouting Run Standsrd OFN sS4 promises or 10 ks suMfciency for any program.
MS El Source 1
Manufacturer Agllent Technologles
Warranty
Soucr Type Rl Rdmcion Aghent Technalogies makes na warranty of any kind 1o this material, including bt not ted 1o, the implied warranes or merchantabilty and finess for
Number of flaments 4 a paricular purpose. Agllent Technologies shall not be liable for errors. o for ! the
Turnishing, parformance, of use of this material.
Dats: December 24, 2020 2:51:10 PM
System 1D: GM-T Date: December 24, 2020 251:10 PM
Page 6113 System (0: GM-7
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Table of Contents

Qualification Type: ICPMS-0Q

System ID: JP15471169

EQP Name: AgileniRecommended

EQP Revision: ICPMS.02.50

EQP Publish Date: March 2020

Date: Seplember 30, 2021 4:07:18 PM

Report Type: Report

Org. Name: ALS Laborstory Group ( Thailand) Co. Ltd,

Org. Location: 104 Phattanakarn 40, Suan Luang, Bangkok 10250,

EVIEW BY S:P'L* h..
NEXT CAL, DATE 27, flarch tory

Date: September 30, 2021 4:07.18 PM
System 10: JPisTI 160

Page 1/34

C Transaciion Logs

Sectlon Page
Cover 1
Table of Contents 2
Test Summary 3
Service Detalls 4
Instrument Detalis i 5
Caloulation Formulas 7
Profccal Details 8
C Tests. ]
Autosampler Check : SPS4 9
Integrated Sample Introduction System (ISIS) Check | 1SIS3 10
Autolune : GB403A "
Background (No Gas Mode) : GBAD3A 13
Background (Gas Modes) : GB403A 14
20-Minuta Stability (No Gas Mode) : G8403A 15
Declaration of Change Conirol 18
Antachments 7
Electronic Signatura 1l
a2

Date: Septembor 30, 2021 4:07:18 PM

Systom 10 Jp1z4TI69
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Test Summary

Purpose

This section includes a status for each schaduled lest and the overall qualiication. For each tast that is run, (1) the slatus s
autsmatically determinad based an pra-definad limts, and (2) the total number of times the test was run is displayed. For detalilad
resulls and specifications far u test, refer to the test results in this EQR.

Details

Test Status. Runs.
Autosampler Check : SPS4 Pass. 1
Integrated Sample Introduction System (ISIS) Check : ISIS3 Pass 1

Autotune | GB403A Pass 1
Background (No Gas Mode) : GB403A Pass 1
Background (Ges Modes) : GBA03A Pass 1
20-Minute Stability (No Gas Made) : GB403A Pass 4

Overall Qualification Status

Pass
Date: Seplember 30. 2021 £07:18 PH.
System (D: IP1S4T1160

Page 3 /34
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Service Details

Purpose

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

‘General Details
Service Ordar No./Request:
EQP Nama:
EQP Revision:
Report Type:
Organization Details
Name;

C‘ Locatlon:
Local Contact Details
Name:
Job Titte:
Qualification Location:

Operator Datalls

60048371564
AgilentRecommended
ICPMS,02.50

Report

ALS Labaratory Groug { Thalland) Ca.,Ltd,
104 Phatianakam 40, Suan Luang, Bangkak 10250.

Chalchanai Komarakul,
Manager
Laboratory

Aglient CrossLab Compllance Sarvices

Name: Panthep Kurasathaln

Job Title: Field Service Emglneer.

Data Acquisition Details

Acquisition Software Name: MassHunter

Acqulsition Software Revision: C.01.04

Cuslomer Dala Systam (CDS): lcpMis: MassHunter
C

Date: Seplomber 30, 2021 407:18 PM

System 1D: JP16471168
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Instrument Details St
Purposs Manufacturer Agilent Technologies
This secti as found system Nowa Chitiar
Details Model Number G3Z2A
Serial Number 3U1610713
ICP-MS 1
Menufacturer Agllent Technologles
Name 7500
Model Number GB4DIA
Instalied Options #100H: Standard Package with Hydrogen option
Detecior Type sQ
C Nebulzer Mira Mist (G3161) (o
Spray Chamber Quartz
Terch Quarz
Sampling Cone. Ni
Skimmer Cone N
Serial Number JP15471169
Firmware Revision co1.04
15181
Manufacturer Agllent Technologles
Name 15153 .
Model Number GB411A
Type Peristaltic pump system
C Serial Numzer JP15510227 C
Autosampier 1
Manufacturar Aglient Technologles
Name PS4
Model Number GB41DA
Serial Numbar AU15430722
Data: Seplomber 30, 2021 £07:18 PM Dats: Seplembar 30, 2021 407:18 PM
Systom 1D JPI54TI169 System ID: IPISATIER
Page5!34 Poga8/34
©2021 by Agllent Technalogles Agitant CrassLab Compliance Services © 2021 by Aghent Technologles Aghlent CressLab Compliance Services.
Calculation Formulas Protocol Details
Purposa Purpose
This section includes calculation formulas for sl avakable tests. Depending upon which tests are schaduled, all or same apply to your This section lists the revisions for all test units used In this report. For complate test-spacific and high-ievel change detalls, refer to the
qualification, Revision History document,
Test Ravision Test
For a description of calculations for ICP-MS tests performed by the MassHunter software, refer to the MassHunter application and ICPMS 02,50 20-Minule Stability (No Gas Mode)
cocumentaticn.
ICPMS.02.50 Autosamplar Chack
ICPMS,02.50 Autotune:
ICPMS.02.50 Background (Gas Modes)
ICPMS.02.60 Background (No Gas Mada)

Date: Seplember 20, 2021 407:18 PM
System ID: JP15dTI1E0

Page7/34

C‘ ICPMS.02.50 Integrated Sample Introduclion System (ISIS) Check

Date: September 30. 2021 4:07:18 PM
System 10 JP15474169
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Autosampler Check

Purpose
This. tha the module is correclly installed ang connected. [t doas not test module performance.
Setpoint
Resulls
Observed Result  Expected Resull  Status

Criteria
Aftar the self test, is probs in the home position? Fea " " - i)
As commanded, Is the probe pesitioned at vial 27 ‘-:5
Satpoint Status: IPass o - ’ Runs:|1 |
Overall Autosampler Check Test Statu
Pass. : o E
Date: Sepiember 30, 2021 4.07:18 PM
Systom 10: JP154T1169

Paga 8/34
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Integrated Sample Introduction System (ISIS) Check

Purpose
This tast demonatrates that the ISIS module is correctly inatalled and connecled, It does not test module performance.

Setpoint
R
Gl Observed Resull  Expected Resull  Stalus
Criteria

As commanded, does the pump ratata? v P ™ o

As commanded, do the valves load and inject?

Setpolnt Status: iPass N i Runs:[1

Ovarall Integrated Sampls Intioduction Systam (1S1S) Check Test Status

Pass
Date: Seplember 30, 2021 4:07:18 PM
System ID: JPB4TIIER

Page 10/34

©2021 by Agilert Technologles. Apgilent CrossLab Compllance Services

Autotune

Purpose

This test uses traceable checkout standards to run a software-execuled aulotune in all modes, The tune repart provides values for
peak width, mass axis, sensitivity, oxide species, and doubly-charged species lasts.

Setpoint
Results

Peakwidin Mass 7
Agilent Recommended:

Status:

Poakwidth Mess 80
Agllent Recommended:

Status:

Peakwidih Mats 205
Agllant Recommandad:

Status:

Mass fxis 7
Agilent Recommencded:

Slalus:

Mazs Axis 69
Adgllent Recommended:

Status:

Mass Axis 205
Agilant Recommended:

Status:
Date: September 30, 2021 4:07:18 PM
System ID: JP164TI60

Page 11134
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Mass 7 Sensitivity No Gas.
Agilent Recommendad:

Stalus:

Mass §9 Sensitivity No Gas
Agilent Recommended:
Status:

Mass 205 Sensitivity No Gas
Agllent Recommended:
Status:

Mass 53 Sensitivity He

Aglient Recommended:
Status:

Mass 89 Sensitivity H2
Agilent Recommended:
Status;

Mepsippm

Quide Ratio 166/140
Agilent Recommended:
Status:

Doubly Charged Species Ratia 701140 482 %

Agllant Recommended: <= 23 N

Stotus: (= S
Setpoint Status: {Pass ) : ! Runs:

Overall Autotune Test Status

Pass B T !
Date: Seplamber 30, 2021 4:07:18 PM
System D; JPI54TI168
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Background (No Gas Mode)

Purpose
This lest axamines the background of the ICP-MS in no gss moda by monitaring fons during & blank run.

Agllent CrossLab Compliance Services

©2021 by Agllent Technalogles

Background (Gas Mode)

Purpose
This test examines the background of the ICP-MS in the various gas modes by montoring lans during a blank run.

Aglient CrossLab Comphance Services

Setpoint Setpoint Gas Mode:
Conditions Conditions )
Masses: 7 L AMU Mass: 7% | amu
T “-iAMu Integration Time: 10 Jsu
Bt ] | —
1208 |amu Cycles: 20 i
Measurements and Results Measuremants and Results
C Masses (AMU): C Mass (AMU): R
Measured Value: Meesured Value: 142.8500 cps
Agllent Recommended: Agitent Recommended: = 115 .
Status: Status: Pass i
I
Sotpoint Status: iPass i 1 Setpoint Status: lpass o K Runs: |1 |
Overall Baskground (No Gas Modo) Test Status i Setpaint Gas Mode: [Hydrogen i
Pass | - mrems i
=l e 2 Conditions.
Mass:
Integration Time:
Cycles:
C (4 Measurements and Results
Mass (AMU):
Measured Valus: Icps
Aglent Recommended: |
Status; 1
|
Setpoint Status: Pass i Runsilt ]
Ovarall Background (Gas Mode) Test Status
Pass - S |
Data: Seplember 30, 2021 4:07:18 PM Osta: September 30, 2021 407:18 PM
Systam 10: JP1S4T1168 System 10 JP154T1168
Paga 13134 Page 14134
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20-Minute Stability (No Gas Mode) Declaration of Change Control
Purpose

This lest manitors the abundance of ians present in the checkout standard ovar s 20-minute period to verify that the signal Is siable.
The %RSD of the abundance of given ions is calculated inlemnally by the software and compared 1o the mit.

Setpoint
Conditions
Mode: 'soeanm K G =
Masses: 7,9,50,80, 140,206
Intogratian Time: 000 s
Peak Patiern: ]

C Repetitions: 20
Sweeps/Replicates: 100

Measurements and Results
Masses (AMU):

Stability RSD:

Aglient Recommended:
Status:

Sotpoint Status:

Overall 20-Minute Stability (No Gas Mode) Test Status

Pass
Date: Seplember 30, 2021 4:07:18 PM
System 10: JP154T1I180
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This document is under change control. Revislon history is maintained and printed on each document. Access 1o the master
documents Is limited to process owners. Documents recsiva periodic raview and cannot ba assigned an evergreen status,  The
qualification performed according 1o this ly to the in place at the tme of the

tion. Agllent thal instrument configuration change management procedures be in place in order fo
maintain the validation process. Any changes to tha analytical or computer hardware or softwara must bo clearly specified. A
change menagemant syslem provides a means for determining the degres of requalification reuired according to the extent of the
changes made, All detalks of the changes must be thoroughly recorded and documented, together with details of completed tests and

their resuits. Note: - is the customer’s rasponsibilfty.
Date: Seplembar 30, 2021 4:07:18 PM
System 1D; IPI54TI 16D
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Attachments

Training raquirements note: The delivery engineer atlaches an ACE technique-spacific training cerlificate to the Equipmant
Qualification Report (EQR). Obtaining ACE technique-specific certification Includes pre-requisite tralnings for Data Integrity, General
Compliance lopics (GMP, GLP, ALCOA, etc.), instrument hardware and softwara companents, and the ACE technlgue itself. The one

cerificate all pre-requisite traini In the Agilent Learning Management System called Success

Factors.

Locatian Category Document Name Page

EQR Genoral Cartificate of System Qualificaticn 8

EQR General Operalor's training certficate and qualifications 19

EQR General Canlificate of Qualification for ACE 20

. EQR Ganeral Certificate of Qualification for ACE 21

C‘ EQR General Tune raports 22

EQR Genaral Tesl Report 25

EQR General Test Report 27

EQR Genere! Test Report 29
C

Date Septemoer 30, 2021 4:07:18 PM

System D JPisATi 60

Page 17134
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General
Document Name: Certificate of System Qualification

Agllent CrossLab Compliance Services

Agilent Technologies
Agilent Compliance Englne Self Qualification
[ Sepiember 14, 2021 4:39:15 PM.
Drive Sarial 42 ACAQZSCO Plattorm Revislon: ACE311
Incividua sotl-quaiication reports for sach specie 130 vislable request. They
Thares

G ol =
‘#ersss mulveo smitar hardware cempenants of tha pualiied systms.
Tochnigua Type Toata Comploted Resull
Adomic Absorplion T Contorms.
Copilary Elacirophoresls. 12 Conlorma
Cisachien € Conlorms.
Emission Spect ascapy 3 Confermg:
‘Gus Chrompiography - GGMS 1w Confesms.
Gos Chromaiegraphy E) Coerms.
Gl Purmaation Chramalography L Centerms
1ZPME L] Confarms
Inframd Spackoseopy 7 Gonforma
Ligutd Chromalsgraphy 7w Confoms
Liendd Chromsiography - LCMS. ' Confonms
Migrof ioics. 1" ‘Cenfarms

C ‘Sarigla Pregaration - Gas Chromstography § Conforms
Sampie Preparation - Liguid & Gonforms
Chemalegrogty
Supercitical Flud Chiomalography 15 Ganorms.
Seftware L] Contorms.
UV Spectophotampier 13 Conforma
‘Overall Qualificalion Status

Date: September 30, 2021 407:18 PM
System I: JPIBATIEG
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Ganeral
Decumant Name: -D;;m@fum;rﬁhuu and qunil-l;cl-@m o
'
o Agilent Teehnelagion
Certificate of Completion
Leamer Nanie: Parthep Kurasaihuin
C Tille OF Course: AN-CE-ICPMS-2-018-A:Agilent 7900 (CPMS FSE updatc tmaiging
Completion Dure: Jane2,2014
Certified By Company: Leaning a Agileat
Acenifiea o irining i oaly gl Teekmslogles o Whic working 4 Agieatathorizd serviee
e, Mgkt sty Alets, Scrvise Nates, niarmal echnical gdats, up b Wb, ot
ocumcntais, echnics g, curent put < k fhenl Techachigis, docs not
lily on individial el il servke of il Agikon procucts
Date: Seplember 30, 2021 4:07:18 FM
System [D: JP15471160
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General

Document Name:

Aglleni CrossLab Compliance Services

i Mgilomt Tachnelogins

Certificate of Completion

Learner Mome Panthep Kurasathain
Tide Of Course AM-CE-SS-11-030-A: ACE 3.X User Update Truinivg
Completion Date July 7,200

Cenified By Company. Leaming a: Agilent

an.

A Serviee and

O

ilent Technolagies or whil working aa an Al uivorivod service

peovider, ‘s Safely Alers, Service Notes, inerma tehy

el il sp, o s, 1 P WA CoRplon of g 1, ik b eyl by gl Teeslns,docs
Ailent prodosts.

ieal s kalning. curres

Dato: Seplemoer 30, 2021 4:07:18 PM
System ID: JPIE4TI188
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General

Document Nama:

Agilent CrossLab Compliance Services

Certificate of Qualification for ACE

C

K AghenTechusloples

Lesrrer Name:

Tinke Of Course:

Completion Dae:

Cenified Dy Cempany:

Certificate of Completion

Pasihep Kurssadhain

AN-CEICPHS-2.005.3; CroeLah Compllance Hondvace Speeii Delivmry fo Aglent
ICP-1 ysems

ODetaber 31, 2020

Leaming ut Agilent

A

ik, et Agileni’s Safedy Alers, Servies |
ecurmaniien, echica] suppon, camee s, and parts wpdates. Completion of tralning sians, without being omployed by Agiket Te

Kotew. nerua] technical eadtes, updte aining. comesd
oo on, dosm it
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Document Name: TestReport
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Document Name: 1Test Report

Agilent CrossLab Comphance Services

Batch Summary Report

Batch Summary Report doatpe Tosie
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Electronic Signature
Usee Nasne: panihep_iemsainaln System 16 1947116
Purpose Hosiname: ASAKKWXIE Print Date; Saplembar 10, 2021 4:07:22 PM
This signature page was created and published because the ACE sign-cHf action was executed, which Is valid for the entire document, R R S =
Including attachments., The ACE sign-oif is an electronic signature that requires two distinct [dentification components: unigue usermame
and personal password. The Agilent representative who has delivered this servic the ing qal status of an Tiea Tramsaction  Acthrity Type of Transaction Optionsl [nfarmatinn
electranic signature. As a trained official operator, the Agilent representative has a unique password and logan 1o access ACE and Sum Partormid
electronically sign this document. (Othar e-signatures can be applied fo this document using a Documant Content Management or olhar Beplarba: 30, 201 Ao GesslonCrasled  Sension L
sullabla methad defined in your dats socess and conlrol procedures ) RALEA
Seprombar 3, 2621 Swn Contgumion  Sassien nase
5007 PH.
Selember W, 201 Akt Erilrent  Usensig User s FistEnginber ard
35007 M dons rot reaurn a0 unlock
Details code
Full Name of Signar. Panthep Kurasathain C Seplember 30, 2321 At Eaploases Sosemn BOP detais for pmary.
282 Tncheicus [kphis]
C Logged On User Name: panthap_kurassthain@agilent com e Fiie patr ik
Signature Creation Date: September 30, 2021 [Protocel
o na T2 50ephts 02 500
Reason for Signature: Executed protocol and pudlished this original version of document. | a2}, ECP Filo Namw:

Regulatory Disclaimer

This documant pravides a protoool 1o verly and record insirument configuration and evidanca of proper operation, K has been prepared from our
Intarpretation of apslicable reguiations as well a8 industry best practicas. The document ls designed to Browide an important componant of & camplete.
comilance packege. Validalion depence upon many factcrs and use of thia prolocal alona does not mssure complance. Aglient Technclogies makes no
promises or raprasantalions B 10 its sulficiancy for any specific regulatory program.

C Warranty
‘Agitent Technologies. makes o warranty of any Kind 1o this material, Incafing bul not imited to, the ImpSed warrantias of merchantabilty and finess for
o particular purpose. Agient Technologles shall ot be Eabie for errors contained herein or for incidental or consaquential damagee in conviection with the
furnishing, performance, or use of this material

Dats: Seplember 30, 2021 407:18 PM
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‘September 30, 2021 Stat Quaificaton Seuicn oo
25287 PU
‘Seplember X, 2021 St Exmenion Aulosampler Chveck : SPS4: Nerar
35257 P Autosamplar Check
‘Seplember 30, 2021 End Exscuion uicammplar Chack : 8P4, Rus Count 1 1
25303 P Autosampe: Check
Septomber X0, X2t Sun Exacuion Intograten Sampie roduction  Nons.
36304 M Sysieen (I515) Check : 1S53,
C it S

Sysiam (1818) Chock
Sepiamber 39, 2021 % Exacuion Flograled Sample Invroducticn  Rum Courd £ 1
RN Sysier (1943) Check : 18i53:

nbogeatud Sample nbroduction

Systam (1$15) Chack

Paga 113
Date: Saptember 30, 2021 4:07:16 PM
System I0: JPISETIHEE
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Usar Masae: panthop_kueas athain System ld; JP154T116D
Homtnune: ASBKKYX15 Frin Dosa: Segtamuar 39, 2021 4:07:22 PH
ALS OQHW 7300 308021 Tronmactian lag *
Tima Trassaction  Activity Type of Transnstion Optional Information
State Partormed
Septombor 36, 2021 B Exncution Aulotune ; GBABIA: Aulotunc 1 Nona
35310PM
30,2021 =] Exscalion Audokno: GBADOA: Auictune 1 Run Count: §

36808 PM.
Suplerias 30, 2021 st Excoulon Background {Ho Gas Mode):  None
852 P10 GO No Gos Mods

Backpraund 1
Soptombor 30, 2021 End Execitzn Bachgraund (No Gas Mode} = Run Goued: 1
A85AD P G8403A: N Gas Mods

Bodkground §
September 3, 2021 Sown Execuon Backgrouind (Gas Modes) . Noma.
8P GRTIA: Gt Modo

Backround :Hokum
September 20, 2921 End Executon Dachgound (Gaa Modes):  Aun Count: 1
38847 PU GH4GIN: Gas Moda

Background -ahum
Sepiembar 30, 2021 St Execation Backyound (GasMedes]:  Hora
5B P Go403A: Cas Mooe

Backyround Hyogen
‘Sepiamber 33, 2021 end Exscaion Bockground [Gos Modes): Aun Count £ 1
35630 M GBIIA: Gas Mode

Bazhground Hydragen
Septomiver 30, 2021 sun Exccuion 20-Moule Sa00Ry (ND GBS Hony
He6A1 M Meds] - GE403A 20-Minule

‘Siabty (Mo Gas Moze) 1
Septomser 30, 2021 Enc Enccuien 20 Minwte Stabity (No Gas Run Gount* 1
asr22PM Mosa) : GBA03A: 20 Minale

Stabiby (No Ows Mode) 1
Septombee 3, 2021 6 Quaicatln Sossen o
I8P
Sepiembar 30, 2021 Bl Faporig Sussion Hoen
36724 P

Pago2/3
Date: Soptember 30, 2021 40718 PM
Systom 1D: IF1B4T1168
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Usor None: pamiep_Yursssihaln Systom 10, 15471168
Hoslname: ASBKKWXIIS Frinl Balo; Septombar 3¢, 2021 4:01:22 P
ALB OQKW 790 3060521 Transaction tog :
Timo. Tramaclien  Activity Typa of Transaction Optioaal Inkormation
st Pertormed
Septomber 30, 2021 At Raporing Sussion Report Gonoraled :
40397 1 Cenfeata
Septomber 30. 2021 Akt Ruporinp Sesrion Rogorl Ganeralod : Rogon
AR M
Septomber 3, 2021 St Oufcsion  Sassien o
“35aPM
Saphomber 3, 2021 End Guiificalon  Susakan oa
40408 PM
C‘ Septambar 30, 2021 St Reporting Sosson Heng
L0408 PM.
Sepieebar 30, 2021 A Ruportng Session Repan Ganarated:
0428 PM Ceriificate
Sepiembar 30, 2021 At Reportg Sessiea Repont Genmrates : Aegot
40436 P
(‘w
Page3ra
Dnto: September 30, 2021 4:07:18 PM
Synlem 10: JP154T1100
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Metrological Center
SCI ECO Services Company Limited

™)

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109

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

Certificate No. T220730

Page 1 of 6
Certificate of Calibration

Equipment : HEATING BLOCK
Manufacturer : Environmental Express
Model : SC196 review ey . L iRpon G
Serial No. i 6974CECW3285 wePROVED Y .. /WV
Customer Code : BKK_EL0054 f&b"
1D N, : T5306A3

Customer

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

Customer Location Acid Digestion Lab

Date of Receipt

30 March 2022

Calibrated By

Wncharnpnn Sangtong (Technician )
Approved By H

Date of Issue 2 A7 APR 2T

/Sujjar Naknakred ( Site Calibration Manager )

The uncertainties are for a confidence probability of approximately 85%.

This Certificate is issued in with the of granted by the Thal Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized naticnal
standards and to the units of measurement realized at the corresponding national standard laboratary. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L12 109730-05-57

Metrological Center

@|SCG

‘CEMENT- BUSLDIMG MATERALL

SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

Website : www.scieco.co.th

E-Mail : calibrate@scg.co.th

Certificate No. T220730

Calibration Report

Equipment i HEATING BLOCK
Date of Calibration i T April 2022
Environment : Temperature : 21.8-23.1 %

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

Page 20f 6

Condition of this results of calibration :
1. This equipment was calibrated by insert nine standard thermocouples type T into its

chamber |, the other ane

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

10 WI-T20,

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

was based on ITS - 90,

2, Reference Standard Instrument :
Instrument Model Instrument No. Centificate No,
TC TYPET TN221-TN230 T210008
T TYPET TN231-TN240 T210008
DATA LOGGER  34970A Ti49 T210008

w

This certificate is traceable to :

Due Date
08 June 2022
08 June 2022
0B Junc 2022

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

e

. Candition of calibrated item : good
Equipment Description :
Time Constant 2 How __ 25 Minute AI__95__°C

Fresh Air Damper I:l Open DMin D Medium Max
Close
[X]Not Available
5. Adjusiment :
€ ) without adjustment (X ) afier adjustment
|
Approved By..

FM-L13 108/30-05-57




Metrological Center
@ ’ SCG SCI ECO Services Company Limited
e i 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Waebsite : www.scieco.co.th E-Mail : calibrate@scg.co.th

Metrological Center
@ | SCG SCI ECO Services Company Limited
el S 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No.  T220730 Page 3 of 6

Calibration Report

Appraved By. t

FM-L13 108/30-05-57

Certificate No.  T220730 Page 4of 6

Calibration Report

Measurcment Results

Calibration Point Average Standard Reading at each position [.C]
RI Holel-Hole6] TN221 TN222 TN123 TN224 TN1215 TN226
CAL POINT Max 93.60 9382 $4.05 9420 9436 9426
95 Min 93.07 9126 9151 91.66 93.82 9371
Average 93,33 9354 9378 9393 94.09 9398
R2 Hole7-Holel2| TN227 TN228 TN229 TN230 TN231 TN231
Max 54.59 94.79 54.63 94.55 9482 95.00
Min 5408 94.25 4.08 9397 5426 9444
Average 5432 94.52 5436 9426 54.54 94.72
R3 Holel3-Holel8| TN233 TN2M TN23S TN236 TN TN238§
Max 55.01 9454 94,78 9484 95.06 9473
Min 94.46 9398 9420 9428 9449 94,18
Averige 9474 94.26 54,49 94.36 94.78 9445
R4 Holel9-Hole2d| TN239 TN240 TN221 TN TN223 TN224
Max 94.89 94.82 9573 95.35 9573 96.10
Min 94.33 9426 95.51 95.62 95.51 95,85
Aversge 94,61 54,54 95.62 9573 95,62 9557
‘ RS Hole25-Holed0] TN225 TN226 TN227 TN228 TN229 TN230
Max 9628 96,39 96.37 96.54 96.19 96.04
Min 9%6.01 56.10 96,02 96,20 95,89 93,21
Average 96.15 9624 96.20 5637 96.04 9588
R6 Holed1-Holed6| TN231 TN232 TN233 TN234 TN235 TN236
Max 96,84 96,97 91.00 9648 9633 95,76
Min 96.53 96.63 96.71 96.08 9558 95.43
Average 96.68 96.81 9687 96.28 96.16 95.60
R7 Holed7-Holed2| TN237 ‘TN238 ‘TN239 TN240 TN221 TN222
Max 9646 96.13 96.19 96.06 96.95 97.00
Min 96.13 9584 9545 951 96.64 9678
Average 96.30 9599 96.02 95.89 9650 96.93
RE Holedd-Holed8| TN223 TN224 TN225 TN226 TN22T TN228
Max 96.91 $6.58 96.13 96.19 96,34 9%6.19
Min 96.55 9621 9550 9587 96,00 95.86
Aversge 9.7 9640 95.96 96,03 96,18 96,03

Approved By, ﬁ

FM-L13 108/30.05.57

Metrological Center
@ | SCG SCI ECO Services Company Limited
i 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Metrological Center
@ ’ SCG SCI ECO Services Company Limited
et 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Waebsite ; www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No.  T220730 Page  50f 6

Calibration Report

Measurement Results

Calibration Peint Average Standard Reading at each position ('C)
RI Holel-Hole6| TN221 TN222 TN223 TN224 TN125 TN226
CAL POINT Max 104.47 104,65 104.79 10531 105.47 105.46
105 Min 104.15 104.27 10445 104.98 105.14 105.20
Average 104.31 104.46 104.62 105.15 10531 105.33
R2 HoleT-lolel2| TN227 | TN228 | TN229 | TN230 | TN231 TN232
Max 105.55 105.73 105.65 105,84 105.97 106.07
Min 105.28 105.43 10333 105.52 105.68 10583
Average 105.42 105.58 105.50 105,68 105.82 105.95
R3 Holel3-Holel8| TN233 TN234 TN23§ TN236 TN237 TN23§
Max 106.14 106.06 105.81 106.05 105.81 10587
Min 105,85 105.81 105.55 105,80 105.53 105,64
Average 106.00 105.94 105,68 105.92 105.67 105.75
R4 Holel9-Hole2d| TN239 TN240 TN221 TN222 TN223 TN224
Max 10586 105,60 104.44 104.51 104.28 104.78
Min 105.61 10537 104.27 104.35 104.12 104.61
Average 105.74 10548 104.35 104.43 104.20 104.69
i RS Hole25-Holed0| TN225 TN226 TN227 TN128 TN229 TN230
Max 104.94 104.93 104.97 105.08 104.68 104.69
Min 104.77 104.75 104.76 104.50 104.51 104.49
Average 104.85 104,84 10456 10459 104.60 10459
Ré Hole31-Holed6| TN231 TN232 TN233 TN2M TRIS TN236
Max 10544 10545 105.61 104.95 104.84 104.42
Min 108.27 105.27 105.44 104.76 104.66 10425
Average 10536 105.36 105.53 104.86 104.75 104.33
‘ R7 Holed7-Tele42| TN237 TN238 TN239 TN240 TN221 TN222
Max 105.17 104.70 104.59 104.51 105.22 105.53
Min 105.00 104.53 104.41 104.35 105.04 105.37
Average 105.08 104.62 104.50 104.43 105.13 105.35
RS Holedd-Holed8| TN223 TN224 TN225 TN226 TN227 TN228
Max 105.61 105.45 105.10 104.77 104.87 105.02
Min 105.44 10528 104.92 104.60 104.20 104.85
Average 105.53 105.37 105.01 104.69 10479 104.93

Approved By, Ez

FM-L13 108/30-05-57

Certificate No. T220730 Page 5 of 6

Calibration Report

Measurement Results:

HEATING BLOCK Temperature Distribution
Reuding (°C )
Setting ('C) Stabillty (2°C) Uncertalnty (£°C )
Min, Max Average
100.0 10001004 1001 029 083
1050 1050, 1054 1051 020 019

* The quated uncenainty exclade ™ uniformity ™

The calibration result apply oaly the sbove calibrated ftem.

The result of test was found accurate as shown on date aind place of 1est only.

“The reported expanded uncertainty is based on & standard uncertainty multiplied by a coverage factor & which for a -distribution, praviding

o Jevel of confidence of approximately 95 %

Approved By,

FM-L13 108/30-05-57




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

Saraburi Tel: +66 3627 3096 Fax : +66 3527 3100
Bangkok Tel : +668 9205 6851 , +669 8247 2360

Websile : www.scieco.co.th

@ISCG

NSC.TISITIS 17025
CALIBRATION 0244

E-Mail : calibrate@scg.co.th

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 ... bobry 14

Customer Code  : BKK_EN0167 NEXT CAL. DATE _|§,_,'d|:e\=b.

1D 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 g g"""—z‘ﬂj Boonchai Suriyawong (Site Calibration Manager)

 20mMarmn

Date of Issue

The uncertainties are for a ly 95%.

fid probability of app

This Certificate is issued in with the il of granted by the Thal Laboratory 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 tory. This certificale may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64

Metrological Center
SCI ECO Services Company Limited
3312 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thalland.

NSG-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

221.4-2302 V
55-65 %RH

Line Voltage :
Relative Humidity :

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 was done in
to WI-T20 { based on ASTM E145-94 { Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90,

2. Reference Standard Instrument :

Instrument Model Instrument No, Certificate No. Due Date
TC TYPET TNI61-TN170 T210009 8 January 2022
TC TYPET TNL71-TN180 T210009 8 January 2022
DATA LOGGER  34970A T149 T210009 8 January 2022

3. This certificate is traceable to :
National Instirute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
“Time Constant 1 Hour - Minute At 3 %o
Fresh Air Damper |:| Open

0 Mo [ Medium ] Max
Close

[X]Not Available

5. Adjustment :

( X ) without adjustment () after adjustment

Approved ByM

FM-L15117/15-05-63

Metrological Center
SCI ECO Services Company Limited

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

®ISCG

HSC-TISI-TIS 17025
CALIBRATION 0284

Certificate No. T211009 Page 3 of 4

Calibration Report
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C=Centre, F=CentreofFace, A=Comer, E=CentreofEdge
1€ = TNI6I 12F = TN172|
2A = TNIE2 13A = TNI173|
3A = TNI63 14A = TNI174]
4F = TNI64 15F = TN175
S5A = TNI6S 16E = TNI176|
6A = TNI66
7F = TNI67
8F = TNI168
9A = TNI169
10A = TNI170
HF = TNI17]

Approved BY_L

FM-L15 117/15-05-63

Metrological Center
SCI ECO Services Company Limited

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

@ISCG

NSC-TISITIS 17028
GALIBRATION 0244

Certificate No. T211009 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (EC )]

| Calibration Point |TN161fTN162{ TNL63| TN164 | TN165 TN166TN167|TNI.68|TN169|TN170

L 3 323 | 338 [ 323 | 341 | 336 | 352 [ 35| 3| 329 | 350

ITNITITNLT2 TN173| TN174 | TN175 [TN174
3.36 318 3.52 322 3.28 331

Chamber (Cold Room) Temperature Distribution
= Reading {'C) i 5 4 % Coverage
Setting (C) Min, Max J Kvirage Average ( C) | Stability (+ C) | Uniformity ( C) |Uncertainty (+ C )| e
3.0 27,34 | 3.0 EXC 1.00 110 146 2,00

* The Acuoted uncertalnty exclude "uniformity"

“T'he calibration result apply anly the above calibrated item,

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

The reported expanded uncertainty Is based on a standard unccriainty multiplicd by a coverage factor & which for a t-distribution, providing
a level of confidence of approximately 95 % .

Approved ByM_

FM-L15 117/15-05-63




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534M PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL 0371700024 TAX. 027190484

NI 11817828
TION 8444

Cert.No.: 1BCG4595
J . i Page.: 10f 2
Certificate of Calibration

Equipment : Buretle
Capaclty: $om | peyewey Bt
Serial No. : -

APPROVED BY 1R .

0. No. : 243007 [
nexT caL e Sealah

Manufacturer : Witeg
Made In : Germany
Submitted by : ALS Laboratery Group (Thalland) Co.,Ltd.

Eastemn Seaboard Industrial Eslate (Rayong)
64177 Moo 4, Building No.B1, Highway 331, km 91.5
T.Pluakdaeng, A.Pluakdaeng, Rayong 21140

Ambient Temperature : (22 + 2.5) ‘c
Relative Humidity : (50 £ 10)%
Barometric Pressure : 757 mmHg
Calibration Procedure : ASTM E 542 - 01

Calibrated by : Natcha Chayyingcheiw

Approved by : _W___;

7

Equipment : Buretie

Capacity : 50 mL

Serial No. : -

ID. No. : 243007
Manufacturer Wileg

Received Date : 10 September 2018
Condition As-Received :  Used ltem
Calibration Date : 21 September 2018

Reference ; 1809-0411DPC
Condition of this result of callbration

1. Reference Standard Instruments :

Instruments Model Serlal No,  ID.No, Certificate No. Traceabllity Due date
1) Balance XP20SDR 1126143764 140RCO04 1BMM1 NIMT 2 Jan 2019

This certification Is traceable to SI Unit

2. This certificate was certified only for the measuring inslrument we calibrated.

3. This result of calibration was found accurate as shown on dale and place of calibration only.
4, True value is converted to true voluma al the standard temperature of 20 °C
Calibration result
Nominal capacity Reading Uncertainty k
(mL) (mL) (tmL) ol
50 49.9901 0.010 2,00
Remark mL = m\’

Approved Signalory The reported uncertainty of measuremant was based on a standard uncertainty multiplied by a coverage
() Pornthippa Tameyakul factor k , providing a level of confidence of approximalsly 95 %.
(¥) Malee Bulkruea
( ) Ponpan Paipim -olo-
( ) Srsuda Khamtha
Issue Date ; 27 Seplember 2018
The Uncer are for a probability of { Iy 95%.
“This certificaie may not be reproduced oiber dhan in Full, cavept wiih the prioe wiitien B
approval of the head of Corpuorstc Services 3 Lquipment Collbration 30 Testng Services. majb
A 0087224 A 0901034
RYG_EN0029
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIHRATION AND TESTING SERVICES .
144 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10350 AWy Cert.No.: 22CH283
TEL G3717. 40027 FAX 0271981 CALISRATION Bad8 Page.: 2 of 2
ondition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. 1D No. Certificate No. Due date
. . . 1) Thermometer 0549224 130RC003 211451 15 Apr 2022
Certificate of Calibration

Equipment : Conductivity Meter

Manufacturer : Mettler Toledo

Model : 5230 REVIEW BY ...

Serial No. : 8241407147 -

ID No. : RYG_ENDO29 | APPROVED BY i I &
% : oYy,

Condition As-Received: Used ltem NEXT CAL DATE 3#}8 Ay

Received D 22 February 2022 L

Calibration Dat 23 February 2022

Reference : 2202-0732DSC-1

Submitted by : ALS Laboratory Group {Thalland) Co..LId. (Rayong Branch)
616/10 Moo 5 T.Maenam Khu, A.Piuakdaeng,

Rayong 21140, Thailand

Amblent Temperature : (25 +2.5) ‘c
Relative Humidity : (50 + 15)%
Calibration Procedure: In -house method :

- CP-CHE : based on direct measurament by
using certified reference material (CRM)

Calibrated by : Walalak Sirithean

Approved by : MA £
Approved Signatory

{ /) Malee Bulkruea

( ) Saithip Meangmai

() Warakom Lerngagtrakul

Issue Date : 25 February 2022
The U are fora ility ol ly 95%
o This cetificate may not be repriduced v than 40 full, £acept w D U Jaor
Appeoval of the hed of Comporate Services 3 - Eaipment Calibestion and Tes

A (0038145

This certification is traceable 1o the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Ceriified Reference Malerials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement resulls are traceable to S|
through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No, Exp. date
84,000 uSfem CPA Cham 754034 28 June 2022
1413.0 pSlem CPA Chem 766815 04 Sep 2022
12.880 mS/cm CPA Chem 761022 02 Aug 2022

- Control C y calibration solution e by Water bath (25:0.1) °C
3. This certificate is valic only to the item calibrated on date and place of calibration

Calibration_results

Function : Conductivity Measurement

(*) After Adjustment at 1413.0 pS/cm
Conductivity Electrode Serial No.: 5821441030

Standard Before Adjustment After Adj ! g
Conductivity Seolution UUC* Reading uuc* Reading of Measurement factor
() k
84.000 pSicm 82.4 pSiem B4.4 uSicm 0.62 pSicm 2,00
1413.0 uSicm 1375 uSicm 1413 uSicm 9.2 psiem 200
12.880 mSicm 12.54 mSicm 12.81 mSlem 0.086 mSicm 2.00

Remark = UUC* = Unit Under Calibration
- Gell constant = 0.555236 cm*

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

-000-

Walw .

a 1090534
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wwn) WATgATIm uwilisam
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o) sy Aidant yulowavi 1 boc-1-dons
ao) UANBNYA Ardund neAlouai bos-1-cions Aduft aauniy At
ada) WoyyE Foumn reilvanit ~oos-3-voso 1| Aldicarb High-Performance Liquid Chromatographic Method!
@) wAzIAn] miivd yzdivuani bos-9-coca . 2 | Aldicarb Sulfone High-Performance Liquid Chromatographic Method™”
adm) URATIANIAT ﬁuuqn yardouarh 1 bog-9-dogls 3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method"!
ed) UHATINIGA AR WAt 1-lsog-9-clodn 4 | Aldin Liquid-Liquid Extraction, Gas Chromatographic Method'®)
add) WaEMTTUIN o yflouani 1-cos--dogs 5 Arsenic 1) Digestion, Inductively Coupled Plasma Method™
@d) WiaAMNUNNIN g3y yerfua 1oox-s-dext 2) Digestion, Inductively Coupled Plasma/
adw) WRENIDIUT Y yetfluuanl 1-bos-9-coao Mass Spectrometric Method'?
ad'@) WNENIIENT iziiody wedounavi 1eor--cloas 6 Barium 1) Digestion, Inductively Coupled Plasma Method"!
ede) UE1I03H TiutuRoi yeidouani 1bor-1-cloaa 2) Digestion, Inductively Coupled Plasma/
abo) UHATTITYR WA wialeuni 1-bos-1-doae Mass Spectrometric Method™?
abe) UNETINER BEADUNT nedeuiai 2-bee-t-dodo 7 | o-BHC Liquid-Liquid Extraction, Gas Chromatographic Method®!
o) wramiudien fumsqu yeflouaeil 1ooe-1-codn 8 |BsHC Liquid-Liquid Extraction, Gas Chromatographic Method'!
9 B-BHC Liquid-Liquid Extraction, Gas Chromatographic Method!¥
10| y-8HC Liquid-Liquid Extraction, Gas Chromatographic Method'!
a:—% " } 11 | Biochemical Oxygen 1) 5-Day BOD Test, Azide Modification Method™
\ Demand 2) 5-Day BOD Test, Membrane Electrode Method'
aven (s m{m ~ | 12 | Carbaryl High-Performance Liquid Chromatographic Method™!
Ewnormneistnsouiuniviiim 13 | Carbofuran High-Performance Liquid Chromatographic Method!®
WSVl 14 | Cadmium 1) Digestion, Inductively Coupled Plasma Method"!
| 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!¥
‘ 15 | Chemical Oxygen 1) Closed Reflux, Colorimetric Method™
Demand 2) Closed Reflux, Tritimetric Method™

16 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method'?

| 17 | Chromium 1) Digestion, Inductively Coupled Plasma Method!
| 2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method"!
18 | Color ADMI Weighted-Ordinate Spectrophotometric Method

ndimgmi dnsnnatla) 19 Copper...

" wennlnsisntjlRm




v sTuniiy AEhamek R ey Fnnoh
19 | Copper 1) Digestion, Inductively Coupled Plasma Method!¥ 44 | Methomyl 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 Distillation, Colorimetric Method*! Mass Spectrometric Method™
21 Liguid-Liquid Extraction, Gas Chromatographic Method'! 46 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method®!
| 22 Liquid-Liquid Extraction, Gas Chromatographic Method'! 2) Soxhlet Extraction Method™
23 | Liquid-Liquid Extraction, Gas Chromatographic Method'™ 47 | Oxamyl High-Performance Liquid Chromatographic Method"!
20 Liquid-Liquid Extraction, Gas Chromatographic Method' 48 | Propoxur High-Performance Liquid Chromatographic Method'!
25 |24"poT Liquid-Liquid Extraction, Gas Chromatographic Method® | 49 |pH Electrometric Method?
26 | a8"-00T Liquid-Liquid Extraction, Gas Chromatographic Method® | 50 |Phenols 1) Distillation, Chloroform Extraction Methoc'”
21 | Dieldrin Liquic-Liuid Extraction, Gas Chromatographic Method® | 2 Distiation, Direct Photometric Method*)
28 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™ 51 Selenhicn n D'!m Wnduct!veLy Coupled Plasma Method
29 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method!® 2) Ditestion; Incucthvdly C°”E:l“° Plasma/
30 | Endosulfan I Liquid-Liquid Extraction, Gas Chromatographic Method!® presSpaCHAMIRIC :'Mh"d
31 | Endrin Liquid-Liguid Extraction, Gas Chromatographic Method® 52 |Sdifde leelomevic Methoe -
32 | Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™ 2 Ternpel?ature La.bora tory and:i i Methocs
33 | Formatdehyde Distillation, Colorimetric Method™ ot | etalbsowedoolics  [Oracatds o i
S g gomcin 1) DA F i ThHrietr Mathod 55 | Total Kjeldahl Nitrogen | Semi-Micro Kjeldahl Method"
5 omatc Mathod!® 56 | Total Suspended Solids Dﬂac_i 2t 105105 °c”
35 | Heptachlor LiqukLiguid Extraction, Gas Chromatographc Method 57 | Toxaphene Liqultd—Ll.quld Extraction, Gas Chromatographic Method'®
36 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™ 28 [HheentCromium éi?:::?:é Eﬁi&ﬁﬁgmma e
37 | Hexavalent Chromium Filtration, Colorimetric Method™! 2) Digestion, ind uctlv;i.y Coupled Plasmay
38 | 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method? Mass Spectiometric Method; Colorimetric Method;
39 |Lead 1) Digestion, Inductively Coupled Plasma Method™ Calculation®)
2) Digestion, Incluctively Coupled Plasma/ 59 |zine 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' JildRy $ruou 126 303
a1 | Mercury 1) Digestion, Colc-Vapor Atormic Absorption Spectrometric ‘ i asunRy FEuned
2) Digestion, Inductively Coupled Plasma/Mass 1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
spectrometric Method™® ‘ Mass Spectrometric Method"!
az | Methiocarb High-Performance Liquid Chromatographic Method™ 2 | Acetone Purge and Trap, Gas Chromatographic/
43 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Methad! Mass Spectrometric Method'?
- (=Y
I ;{Y(OJ 44 Methomyl... 5{\1\"7) 3 Aldrn...
(n@med Snannaile) (andimynl dnsaneila)
enanEUARTY suvimnngunRy
g g
fhuit ARy FEAnTed fduit Uiy 8Tt
3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/ 18 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"! Mass Spectrometric Method!
q Anthracene Liquid-Liquid Extraction, Gas Chromatographic/ | 19 Bromodichloromethane 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 Chromatographic/
6 | 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 |Barum 1) Digestion, Inductively Coupled Plasma Methed' 23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method!
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method? Mass Spectrometric Method!
9 Benzlalanthracene Liquid-Liquid Extraction, Gas Chromatographic/ 24 | Carbazole Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method® Mass Spectrometric Method'?
10 Bersece Purge and Trap, Gas Chromatographic/ 25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®! Mass Spectrometric Method?
11 | BenzolbMuoranthene Liquic-Liquid Extraction, Gas Chromatographic/ 26 | | eationtauachionge Purge and Trap, Gas Chromakographic/
Mass Spectrometric Method™ Mass Spectrometric Methoc'”
12 | BenzoRuoranthene Liquid-Liquid E , Gas Chromatographic/ ‘ 27 | Chlordane Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method' Mass Spectiometi wﬂu
13 Benzoic Adld Liguid-Licnid B fon, Gas Chromatographic/ | 28 p-Chloroaniline Liquid-Liquid m. Gas;hromatographic/
Mass Spectrometric Method® I Massispechometrc Method .
14 | Benzola)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ 29 | Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodtl Mass Spectrometric Method®! _
15 Benzolgh,Jperylene Liguid-Liguid Extraction, Gas Chromatographic/ 30 | Chlorodibromomethane ::rge and Trap, Gas Chromatographic/
Mass Spectrometric Mathod! 31 Chloroform Purs : m Chromatographic/
16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method wsg:s pcctrnr:'erric Method® L
1Dmm:$w Plasma/ 32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
H c 4 : @
17 | Bis2-chloroethylether Liquid-Liquid Extraction, Gas Chromatographic/ a3 |enamiin r;ﬁmmx i Plina i
Mass Spectiometric Method™! 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method
?f"‘ ‘0} 18 Bis(2-ethylhexylphthalate... -
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3q Chromium (I} 1) Digestion, Inductively Coupled Plasma Method; 51 dis-1,2-Dichlorcethylene Purge and Trap, Gas Chromatographic/
Colorimetric Method; Calculation®® Mass Spectrometric Method™
2) Digestion, Inductively Coupled Plasrma/ 52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method; Colarimetric Method; Mass Spectrometric Method™
| Caleulation™ 53 | 2,4-Dichlorophenot Liquid-Liguid Extraction, Gas Chromatographic/
| 35 | Chromium (VI) Colorimetric Method"! I Mass Spectrometric Method™
| 36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/ 54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method'! . Mass Spectrometric Method!®!
37 Cyanide Distillation, Colorimetric Method®! 55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
38 |28D Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method*!
Mass Spectrometric Method"! 56 1,3-Dichlorcpropene 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/
a1 |potr Liquid-Liguid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
. Mass Spectrometric Method™? 59 | 2,6-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
42 | Dibenz(a,hlanthracene Liguid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method¥
Mass Spectrometric Method™ 60 2,4-Dinitrophenol Liquidd.i'quid Extraction, Gas Chromatographic/
43 | Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatagraphic/ Mass Spectrometric Method™
Mass Spectrometric Method!@ 61 | 24-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
a4 1,2-Dichlerobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method™ 62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method!® 63 | Din-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-Liquid Extraction, Gas Chromatographic/
47 | 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'!
Mass Spectrometric Method® 65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
48 | 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method'?
Mass Spectrometric Method'? 66 Ethylbenzene Purge and Trap, Gas Chromatographic/
49 | 1,2Dichloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!”
Mass Spectrometric Method" 67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
| 50 | 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ | Mass Spectrometric Method™
| Mass Spectrometric Method!!
| ! | S
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68 | Fluorene 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 Liquid-Liquid Extraction, Gas Chromatographic/ ‘ 85 | Methoxychlor Liguid-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 Spectrometric Method'” Mass Spectrometric Method™
73 | n-Hexane Purge and Trap, Gas Chromatographic/ 88 | 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method" Mass Spectrometric Method?
74 O-HCH Liquid-Liquid Extraction, Gas Chromatographic/ 8 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method! . Mass Spectrometric Method®
™ B'HCH UiguicH.iquid Extra‘:tion, Gas|§ hicriatographic/ 90 Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric !Method ] Mass Spectrometric Method"?
76 | yHCH Llquid-Liquid Extraction, Ga’lfhmmammmﬂ 91 [Maphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spect.rometﬂc Methoo ) Mass Spectrometric Method®
7 Hexachlorocyclopentadiene | Liquid-Liquid Extra.ct\m, GasI :‘thmamgraphwc/ o |hicel 1) Digestion, Inductively Coupled Plasma Method!
Mass Spectrometric Method :
3 e 2) Digestion, Inductively Coupled Plasma/
78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/ 3 hod®
Mass Spectrometric Method'? ) Meass SpmromEtm Mes .
79 | Indenol1,2,3cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ 55 |Hitrobenzens Haig: Iui Braction, G“‘[‘fh’mmgmph‘d
Mass Spectrometric Method'® ‘ Misy Spaciromatit ‘Method
80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/ 94 | N-Nitrosodiphenylamine Ligquid-Liquid Extraction, Gas;]:hmmatographta‘
Mass Spectrometric Method™ Mass Specirarmetric Method A
8 Lead 1) Digestion, Inductively Coupled Plasma Method® 95 N-Nitrosedi-n-Propylamine Liquid-Liquid Extraction, Gas .Chrornatographld
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method"?
Mass Spectrometric Method! 926 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method - PCB 1016 Mass Spectrometric Method'
2) Digestion, Inductively Coupled Plasma/ -PeB 121
Mass Spectrometric Method!? =PCEAZS2
83 | Mercury 1) Cold Vapor Atomic Absorption Spectrometric - PCB 1242
Method®! - PCB 1248
2) Digestion, Inductively Coupled Plasma/ - PCB 1254
Mass Spectrometric Method™! - PCB 1260
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o7 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ 114 | 1,1,2-Trichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'? Mass Spectrometric Method'!
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/
100 | Phenol 1) Distillation, Direct Photometric Method™ Mass Spectrometric Method"!
2) Liquid-Liquid Extraction, Gas Chromatographic/ 117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!! Mass Spectrometric Method™
101 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/ 118 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®! Mass Spectrometric Method™
102 | Selenium 1) Digestion, Inductively Coupled Plasma Method™ 119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method"!
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ Mass Spectrometric Method!!
103 | Silver 1) Digestion, Inductively Coupled Plasma Method” 120 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method'!
Mass Spectrometric Method'¥ 121 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
104 | Styrene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method® 122 | m-Xylene Purge and Trap, Gas Chromatographic/
i . ]
105 | 1,1,22-Tetrachloroethane | Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method"
Mass Spectrometric Method™ 123 | o-Xylene Purge and Trap, Gas Chromatographic/
" @
106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method'® 124 | p-Xylene Purge and Trap, Gas Chromatographic/
gl
107 | Toluene Purge and Trap, Gas Chromatographic/ Mass Spectiometric Mathod .
Mass Spectrometric Method!¥ 125 [ Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"!
Liquid-Liquid E: i i hi
108 | Toraphene M::‘s sp::w::: ;:;::mc B 126 | Zinc 1) Digestion, Inductively Coupled Plasma Method"!
2) Digestion, Inductively C d Plasma/
109 | TPH Cs-Ce Purge and Trap, Gas Chromatographic/ ) Dl _ Y ou:(e 2
Mass Specti e Method1324 Mass Spectrometric Method!
110 | TPH GeCio Solvent Extraction, Gas Chromatographic Method®2! ;
11| TPH CueCas Solvent Extraction, Gas Chromatographic Method®2” el Wepsszuae) dniau 16 103
112 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/ Anduil MIuaRy Femsed
Mass Spectrometric Method!! 1 Antimony Isokinetic, Digestion, Inductively Coupled Plasma
113 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/ Method®
Mass Spectrometric Method"! 2 | Arsenic Isokinetic, Digestion, Inductively Coupled Plasma
Method™®
!"""l 114 1,1,2-Trichloroethane...
3 L - 3{"""‘5 3 Carbon Monoxide...
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3 | Carbon Monoxide l)Sampl!ng Ba'g Non-Dispersive Infrared Method Py p— P——
2) Non-Dispersive Infrared Method™®! —
3) Instrumental Analyzer Method™® 1 Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
4 Chlorine 1) Absorption Sampling, lon Chromatographic Extraction, Gas Chromatographic/Mass Spectrometric
Method™ Method! 929 s
2)Isokinetc Sampling, lon Chromatographic Method 2 Sootet Bxtracton, Gas Chromatographic Method **71
i i h
5 Copper Isokinetic, Digestion, Inductively Coupled Plasma 3) Mton:::d Soxhlet Extraction, Gas Chromatographic
Method'® . Hethed S o :
6 Dioxins sokinetic Sampling, Analysis by ISO/IEC 17025 2 Antimony 1) Waste Extraction, Digestion, Inductively Coupléd
> 1.6,15)
Accredited Laboratory or Analysis by Department Plasma Methodt . :
of Industrial Works Registered Laboratory 2) Waste Extraction, Digestion, Inductively Coupled
(Dioxins/Furans Analysls Approved)™ Ptasrnaﬂ.wass Sm'w Method 419 o
7 Hydrogen Chloride 1) Absorption Sampling, lon Chromatographic 3} Digestion, Iww y Coupled Plasma Met
Method™ 4) Digestion, Inductively Coupled Plasma/
2) lsokinetic Sampling, lon Chromatographic Method™ Mass Spectrometric Method!"*¢!
8 | Hydrogen Sulfide Absorption Sampling, lodometric Method™ 3 | Asenic 1) Waste Extraction, Digestion, Inductively Coupled
3 1,615]
9 [Lead Isokinetic, Digestion, Inductively Coupled Plasma Plasma Method"
Method!®! 2) Waste Extraction, Digestion, Inductively Coupled
8 1616
10 | Mercury 1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic Plasma/Mass Spectrometric Method )
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 Method? q Barium 1) Waste Extraction, Digestion, Inductively Coupled
1,615
12 | Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Plagma Mathod
s 2) Waste Extraction, Digestion, Inductively Coupled
2) Chemiluminescence Method™ Plasman‘wass Spectrometric Method!! 414 .
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
16151
3) Instrumental Analyzer Method™ Plasa Mﬁm’d‘ e _
18| Sulfuric Acid Isokinetic Sampling, Barlum-Thorin Titrimetric 2) Waste Extraction, Digestion, Inductively Coupled
Method® Plasma/Mass Spectrometric Method"41€
15]
15 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™ ) Digestion, Inductively Coupled Plasema Mothod”
16 | Xylene Adsorption Sampling, Gas Chromatographic 4) Digestion, Indluctively Coupled Plasma/
Method®! Mass Spectrometric Method™'¥
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6 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled 11 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"#'¥ Plasma Methog!"4*
2) Waste Extraction, Digestion, Inductively Coupled 2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method"" %' Plasma/Mass Spectrometric Method! 41
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-Liguid | 12 | Copper 1) Waste Extraction, Digestion, Inductively Coupled
Extraction, Gas Chromatographic/Mass Spectrometric Plasma Method!419
Method!#% 2) Waste Extraction, Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chromatographic Method "% Plasma/Mass Spectrometric Method!61¢
3) Automated Scodlet Bxtraction, Gas Chvomatographic 3) Digestion, Inductively Coupled Plasma Method!™'¥
Method =21 4) Digestion, Inductively Coupled Plasma/
8 Chromium 1) Waste Extraction, Digestion, Inductively Coupled Mass Spectrometric Method ™
; Plasma Mathod 41 13 | 24D 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2) Waste Extraction, Digestion, Inductively Coupled Extraction, Gas Chromatographic/Mass Spectrometric
Plasma/Mass Spectrometric Method" 4! Method!h9251
3) Digestion, Inductively Coupled Plasma Method™# 2) Soxhlet Extraction, Gas Chromatographic Method22
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 18 ooD 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Plasma Method; Waste Extraction, Colorimetric Extraction, Gas Chromatographic/Mass Spectrometric
Method; Calculation Methog!! 614471 Method!52)
2) Waste Extraction, Digestion, Inductively Coupled 2) Soxhlet Extraction, Gas Chromatographic Method!%2
Plasma/Mass Spectrometric Methed; Waste 3) Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Colorimetric Method; Calculation Method 231
Method"41617 15 | DDE 1) Waste Extraction, Separatory Funnel Liguid-Liquid
2) Digestion, Inductively Coupled Plasma Method; Extraction, Gas Chromatographic/Mass Spectrometric
Alkaline Digestion, Colorimetric Method; Calculation Method! 925
Method"™4157 2) Soxhlet Extraction, Gas Chromatographic Method2
4) Digestion, Inductively Coupled Plasma/ 3) Automated Saxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method; Alkaline Digestion, Method 23
Colorimetric Method; Calculation Method® 1411 16 |ooT 1) Waste Extraction, Separatory Funnel Liquid-Liquid
10 | Chromiur (vI) 1) Waste Extraction, Colorimetric Method!4 Extraction, Gas Chromatographic/Mass Spectrometric
2) Alkaline Digestion, Colorimetric Method™ " Method!9251
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2) Soxhlet Extraction, Gas Chromatographic Method! " 2) Waste Extraction, Thermal Decompestion
3) Automated Soxhlet Extraction, Gas Chromatosraphic Amalgamation and Atomic Absorption Spectrometric
Method 2! Method+19 y
17 Dieldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Waste Extraction, Digestion, Cold-Vapor Atomic
Extraction, Gas Chromatographic/Mass Spectrometric Fluorescence Spectrometric Method!62
Method!#251 4) Digestion, Cold-Vapor Atomic Abscrption
2) Soxhlet Extraction, Gas Chromatographic Method(°2! Spectrometric Method"®
3) Automated Soxhlet Extraction, Gas Chromatographic 5) Thermal Decomposition Amalgamation and
Method 231 Atomic Absorption Spectrometric Method!'®
18 Endrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid 6) Digestion, Cold-Vapor Atomic Fluorescence
Extraction, Gas Chromatographic/Mass Spectrometric Spectrometric Method™
Method"##! 23 | Methoxychior 1) Waste Extraction, Separatory Funnel Liquid-Liguid
2) Soxhlet Extraction, Gas Chromatographic Method1%2! Extraction, Gas Chromatographic/Mass Spectrometric
3) Automated Soxhlet Extraction, Gas Chromatographic | Method!#29
Method 2311 2) Soxhlet Extraction, Gas Chromatographic Method 1%
19 Heptachlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Gas Chromatographic/Mass Spectrometric Method 231
Method!92%1 26 | Mirex 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2) Soxhlet Extraction, Gas Chromatographic Method 2 Extraction, Gas Chromatographic/Mass Spectrometric
3) Automated Soxhlet Extraction, Gas Chromatographic Method™" &
Method 22! 2) soxhlet Extraction, Gas Chromatographic Method "
20 Lead 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Soxhlet Extraction, Gas Chromatographic
Plasma Method*4*% Method
2) Waste Extraction, Digestion, Inductively Coupled 25 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!41¢ Plasma Method"418
3) Digestion, Inductively Coupled Plasma Method™ 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method!161¢!
Mass Spectrometric Method™ 3) Digestion, Inductively Coupled Plasma ethod™*!
21 Lindane 1) Waste Extraction, Separatory Funnel quuid-Liquid 4) Digestion, Inductively Coupled Plasma/
Extraction, Gas Chromatographic/Mass Spectrometric Mass Spectrometric Method!™®
Method!925) 26 | Nickel 1) Waste Extraction, Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chromatographic Method 1% Plasma Metho!!419
3) Autornated Soxhlet Extraction, Gas Chromatographic 2) Waste Extraction, Digestion, Inductively Coupled
Method 231 Plasma/Mass Spectrometric Method$19
22 | Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atornic 3) Digestion, Inductively Coupled Plasma Method™
Absorption Spectrometric Method!!44® 4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™!®
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27 Polychlorinated biphenyls 1) Waste Extraction, Separatory Funnel Liquid-Liguid 28 Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liquid-Liquid
(PCBs) Extraction, Gas Chromatographic Method"##* Extraction, Gas Chromatographic/Mass Spectrometric
- Aroclor 1016 2) Soxhlet Extraction, Gas Chromatographic Method!! 9251
~ Aroclor 1221 Methoct 7% 2) Soxhle Exracton, Gas Chromatogaphic Method 197
- Avoclor 1232 3) Automated Soxhlet Extraction, Gas Chromatographic 3} Automated Soshlet Extraction, Gas Chromatographic
- Aroclor 1262 Method #22! Method 231
- Aroclor 1248 29 |pH Electrometric Method @
- Aroclor 1254 30 | Selenium 1) Waste Extraction, Digestion, Inductively Coupled
- Aroclor 1260 Plasma Method™419
- 2-Chlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled -
- 2,3-Dichlorobiphenyl Plasma/Mass Spectrometric Method!'#'%
- 2,2 5-Trichlorobiphenyl 3) Digestion, Inductively Coupled Plasma Method ™
- 2,8 5-Trichlorobiphenyl 4) Digestion, Inductively Coupled Plasma/
- 2,235 Tetrachlorobiphenyl Mass Spectrometric Method ™
- 2,25,5Tetrachlorobiphenyl 31 Sitver 1) Waste Extraction, Digestion, Inductively Coupled
- 2,3'4,4-Tetrachlorobiphenyl Plasma Method!'&151
- 2,2,3,4,5-Pentachlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled
- 2,2,45,5-Pentachlorobiphenyl Plasma/Mass Spectrometric Method!'#!9
- 2,334 6-Pentachlorobiphenyl 32 | Thallium 1) Waste Extraction, Digestion, Inductively Coupled
- 22,3405 Hexachlorobiphenyl Plasma Method 4%
- 223,45,5-Hexachiorobipheryl 2) Waste Extraction, Digestion, Inductively Coupled
223556 Plasma/Mass Spectrometric Method!416)
Hexachlorabiphenyl 4) Digestion, Inductively Coupled Plasma Method!™¥
- 2,2.04,55- 4) Digestion, Inductively Coupled Plasma/
Hexachlorobiphenyt Mass Spectrometric Method™é!
2233045 33 | Toxaphene 1) Wasse Extraction, Separatory Funnel LIquId-Uq.lifj
Heptachlorobiphenyl mbmaﬂsdﬂ ;as Chromatographic/Mass Spectrometric
42,234,855
Heptihlcrobiphenyl 2 Soxhet Extraction, Gas Chvomatograpkic Method "1
e 3) Automated Scxhlet Extraction, Gas Chromatographic
025849 Method 2311
Bépachiotobinhert 34 | Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
- 223455.6- Plasma Method™4'9
Heptachlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled
“2Z3IAN 556 Plasma/Mass Spectrometric Method41€
Nonachlorabipheriy\ 3) Digestion, Inductively Coupled Plasma Method ™
J 28 Pentachlorophenol... ) S ¥ 4) Digestion...
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4) Digestion, Inductively Coupled Plasma/ 9 Benz(a)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™14 Mass Spectrometric Method™**!
35 | Zinc 1) Waste Extraction, Digestion, Inductively Coupled 10 | Benzene Purge and Trap, Gas Chromatosraphic/
Plasma Method! 419 Mass Spectrometric Method!**9
2) Waste Extraction, Digestion, Inductively Coupled 1 Benzo{b)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Plasma/Mass Spectrometric Method''@ Mass Spectrometric Method®3"
3) Digestion, Inductively Coupled Plasma Method™ 12 Benzolkiflucranthene Automated Soxhlet Extraction, Gas Chromatographic/
4) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method ™!
Mass Spectrometric Method?™18 13 Benzoic acid Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"
fu $1uau 125 1003 14 Benzo(a)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**!
i mnfie nanl 15 | Benzow,h,iperylene Automated Soxhlet Extraction, Gas Chromatographic/
1 Acenaphthene Automnated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method' =3
Mass Spectrometric Method 1! 16 | Beryllum 1) Digestion, Inductively Coupled Plasma Method™
2 | Acetone Purge and Trap, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method''*29 Mass Spectrometric Method ™8
3 | Aldrin 1) Soxhlet Extraction, Gas Chromatographic 17 | Bis{2-chloroethylether Automated Soxhlet Extraction, Gas Chromatographic/
Methog!%#4 Mass Spectrometric Method™*!!
2) Automated Sohlet Extraction, Gas Chromatographic/ 18 Bis{2-ethylhexyllphthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2*! Mass Spectrometric Method' 33!
q Anthracene Automated Soxhlet Extraction, Gas Chromatographic/ 19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*! Mass Spectrometric Method!#9
5 Antimony 1) Digestion, Inductively Coupled Plasma Method™% 20 Bromoform Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method"*2
Mass Spectrometric Method ™€ 21 Butdnol Equilibrium Headspace, Gas Chromatographic/
6 | Arsenic 1) Digestion, Inductively Coupled Plasma Method™#! Mass Spectrometric Method!'#9
: 2) Digestion, Inductively Coupled Plasma/ 22 Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 18 Mass Spectrometric Method'**"
7 | Atrazine 1) Soxhlet Extraction, Gas Chromatographic 23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method ™
Methogh9ad 2) Digestion, Inductively Coupled Plasma/
2) Automated Soshlet Extraction, Gas Chromatographic/ Mass Spectrometric Method"®
Mass Spectrometric Method =31 24 | Carbazole Automated Soxhlet Extraction, Gas Chromatographic/
8 | Barum 1) Digestion, Inductively Coupled Plasma Method1 Mass Spectrometric Method®**!
2) Digestion, Inductively Coupled Plasma/ 25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ ! Mass Spectrometric Method 20
- :‘I AT 9 Benzla)anthracene... 26 Carbon tetrachloride...
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26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/ 40 | DDE 1) Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method*2 | Method!'®#2
21 Chlordane 1) Soxhlet Extraction, Gas Chromatographic 2) Automated Soxhlet Extraction, Gas Chromatographic/
Method!1042 Mass Spectrometric Method?2)
2) Automated Soxhlet Extraction, Gas Chromatographic/ 41 DDT 1) Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method?*?"! Method!®
28 | p-Chloroaniline Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method#*!! Mass Spectrometric Method!®!!
29 . | Chlorobenzene Purge and Trap, Gas Chromatographic/ 42 | Dibenza,hlanthracene Automated Soxhlet Extraction, Gas Chromatographic/
| Mass Spectrometric Method!!%24 Mass Spectrometric Method'®*!!
30 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/ 43 | Di-n-Butyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*29 Mass Spectrometric Method®*"
31 Chloroform Purge and Trap, Gas Chromatographic/ a4 1,2-Dichlorabenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*#¥ Mass Spectrometric Method™*2%
32 | 2-Chlorophenol Automated Soxhlet Extraction, Gas Chromatographic/ 45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®=!! Mass Spectrometric Method!*
33 | Chromium 1) Digestion, Inductively Coupled Plasma Method™'¥ a6 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method!"*2?
Mass Spectrometric Method™'@ 47 3,3-Dichlorobenzidine Automated Soxhlet Extraction, Gas Chromatographic/
3¢ | Chromium (i} 1) Digestion, Inductively Coupled Plasma Method; Mass Spectrometric Method™!
Alkaling Digestion, Colorimetric Method; Calculation 48 | 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Method!"#547 Mass Spectrometric Method!“?4
2) Digestion, Inductively Coupled Plasma/ 43 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method; Alkaline Digestion, Mass Spectrometric Method!"*#
Colorimetric Method; Calculation Method! #1617 50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
35 | Chromium (Vi) Alkaline Digestion, Colorimetric Method®™™ | Mass Spectrometric Method!*%
36 | Chrysene Automated Soxhlet Extraction, Gas Chromatographic/ [ 51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®3! Mass Spectrometric Method!#%
37 | Cyanide Extraction, Distillation, Colorimetric Method62"48 52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
38 | 24D 1) Soxhlet Extraction, Gas Chromatographic | Mass Spectrometric Method!42
Method1622 53 | 24-Dichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
2) Autornated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method!?3"
| Mass Spectrometric Method!?5*!! 56 | 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
| 39 DoD 1) Sexhlet Extraction, Gas Chromatographic Mass Spectrometric Method!!*29
Method!%2! 55 | 1,3-Dichlorepropane Purge and Trap, Gas Chromatographic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method!!*29
Mass Spectrometric Method!252 56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!1%2
40 DDE...
. 57 Dieldrin...
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7 Dieldrn :::t:ﬂ?:;ﬂ reciiop Gas Ghromatogmphic T Hexachlorobenzene 1) Soxhlet Extraction, Gas Chromatographic
Methog!%2
2) Automated Soxhlet Extraction, Gas Chromatographic/ | .
Mass Spectrometric Method!#!! 2 pishreted SM"_M E)dra:h;:;’?as Chiomagmphic;
58 | Diethyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/ Yass spacomatic Mathod .
Mass Spectiometric Metha?521 72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromait‘ozg‘r)aphlc/
59 | 2.4-Dimethylphenol Automated Soxhlet Extraction, Gas Chromatographic/ Maise Spactrdmetric Mirbod
Mass Spectrometric Meth odi#3 73 n-Hexane Purge and Trap, Gas Chromatographic/
60 2,4-Dinitrophenol Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method!2]
Mass Spectrometric Method30 T4 | d-HCH 1) Soxhl[e;;xtracﬁen. Gas Chromatographic
| 61 2,6-Dinitrotoluene Automated Soxhlet Extraction, Gas Chromatographic/ Method"™
| Mass Spectrometric Method?31) 2) Automated Soxhlet Extraction, Gas Chromategraphic/
‘ 62 | 2,6-Dinitrotoluene Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method™=!
4 3
Mass Spectrometric Method®*! 75 | B-HeH 1) Soxhlet Extraction, Gas Chromatographic
63 | Di-n-Octyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/ Method!
Mass Spectrometric Method®53) 2) Automated Soxhlet Extraction, Gas Chromatographic/
64 | Endosulfan 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method®*!
Method!'%% 76 | y-HCH 1) Soxhlet Extraction, Gas Chromatographic
2) Automated Soxhlet Extraction, Gas Chromatographic/ Method!1%22
Mass Spectrometric Method®3! 2) Automated Soxhlet Extraction, Gas Chromatographic/
65 | Endrin 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method?!
Method!o22 7 Hexachlorocyclopentadiene * | Automated Soxhlet Extraction, Gas Chromatographic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method'**!
Mass Spectrometric Method'*!! 78 | Hexachloroethane Automated Soxhlet Extraction, Gas Chromatographic/
| 66 | Ethylbenzene Purge and Trap, Gas Chromatographic/ .. Mass Spectrometric Method'*"
| Mass Spectrometric Method!!*?? 79 | Indeno(1,2,3-cd)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
67 | Fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method®*"
Mass Spectrometic Method ) 80 | Isophorone Automated Soxhlet Extraction, Gas Chromatographic/
68 Fluorene Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method®**"
Mass Spectrometric Method?**? 81 |Lead 1) Digestion, Inductively Coupled Plasma Method™
69 Heptachlor 1) Soxhlet Extraction, Gas Chromatographic 2) Digestion, Inductively Coupled Plasma/
Method"** Mass Spectrometric Method!*®
2) Automated Soxhlet Extraction, Gas Chromatographic/ 82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method?**!! 2) Digestion, Inductively Coupled Plasma/
70 | Heptachlor Epoxide 1) Sexhlet Extraction, Gas Chromatographic Mass Spectrometric Method ™
Method"0# 83 | Mercury 1) Digestion, Cold-Vapor Atomic Absorption
2) Automated Soxhlet Extraction, Gas Chromatographic/ Spectrometric Method"®!
Mass Spectigmetric Method™2!)
| ~ =Y
| v 71 Hexachlorobenzene... 5 2) Thermal...
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| 2) Thermal Decomposition, Amalgamation, and - Aroclor 1242
Atomic Absorption Spectrophotometry!'” - Aroclor 1248
3) Digestion, Cold-Vapor Atomic Fluorescence - Aroclor 1254
Spectrometric Method™ - Aroclor 1260
84 Methanol Equilibrium Headspace, Gas Chromatographic/ - 2-Chlorobiphenyl
Mass Spectrometric Method"'?2%! - 2,2,3,5"Tetrachlorobiphenyl
| 85 | Methoxychlor 1) Soxhlet Extraction, Gas Chromatographic - 2,255 Tetrachlorobiphenyl
3 Method!1622 - 2,3',6,4-Tetrachlorobiphenyl
‘ 2) Automated Soxhlet Extraction, Gas Chromatographic/ - 22345 Pentachiorobiphenyl
1 Mass Spectrometric Method'?*>! - 2,2,6,5,5-Pentachiorobiphenyl
86 | Methyl Bromide Purge and Trap, Gas Chromatographic/ - 23,38 6-Pentachlorobiphenyl
Mass Spectrometric Method™2 - 2,2,34,8,5Hexachlorobiphenyl
87 Methylene Chloride Purge and Trap, Gas Chromatographic/ -2.2,3,4,5,5-Hexachlorobiphemyt
Mass Spectrometric Method!*24 -223556
88 | 2-methylphencl Automated Soxhlet Extraction, Gas Chromatographic/ Hexachlorobiphenyl
Mass Spectrometric Method?*" -2,2,44'5,5-
89 2-Methylnaphthalene Automated Soxhlet Extraction, Gas Chromatographic/ Hexachlorobiphenyl
Mass Spectrometric Method'®*! 42,233,045
90 | Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/ Heptachlorobiphenyl
Mass Spectrometric Method!!*?9 -2,2,34,8,55-
91 | Naphthalene Automated Soxhlet Extraction, Gas Chromatographic/ Heptachlorobiphenyl
Mass Spectrometric Method'*" -2,2,3,0,0,5,6-
92 | Nickel 1) Digestion, Inductively Coupled Plasma Method™!® Heptachlorobiphenyl
2) Digestion, Inductively Coupled Plasma/ S2234.556
Mass Spectrometric Method™'¢ Heptachlorobiphenyl
93 | Nitrobenzene Automated Soxhlet Extraction, Gas Chromatagraphic/ -2233.4,455,6
Mass Spectrometric Method®! Nonachlorobiphenyl
94 N-Nitrosodiphenylamine Autorated Soxhlet Extraction, Gas Chromatographic/ 97 | Pentachlorophenal Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method ! Mass Spectrometric Method3!
95 N-Nitrosodi-n-propylamine Automnated Soxhlet Extraction, Gas Chromatographic/ 98 Phenanthrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>! Mass Spectrometric Method®**"
96 | Polychlorinated biphenyls | 1) Soxhlet Extraction, Gas Chromatographic Method 1021 99 | Phenol Automated Soxhlet Extraction, Gas Chromatographic/
(PCBs) 2) Automated Sexhlet Extraction, Gas Chromatographic Mass Spectrometric Method!™)
- Aroclor 1016 Method 42 100 | Pyrene Automated Soxhlet Extraction, Gas Chromatographic/
- Arcclor 1221 Mass Spectrometric Method !
- Aroclor 1232
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101 | Selenium 1) Digestion, Inductively Coupled Plasma Method™' 116 | 2,4,6Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method™®!!
Mass Spectrometric Method™ € 117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
102 | Sitver 1) Digestion, Inductively Coupled Plasma Method™! Mass Spectrometric Method!!**%
2) Digestion, Inductively Coupled Plasma/ 118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™*!
Mass Spectrometric Method™® | 2) Digestion, Inductively Coupled Plasma/
103 | Styrene Purge and Trap, Gas Chromatographic/ | Mass Spectrometric Method™
Mass Spectrometric Method!!2! | 119 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method"*2
Mass Spectrometric Method"1**) 120 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/ | Mass Spectrometric Method!'*29
Mass Spectrometric Method!"** [ 121 | mXylene Purge and Trap, Gas Chromategraphic/
106 | Toluene Purge and Trap, Gas Chromatographic/ | Mass Spectrometric Method*42%
Mass Spectrometric Method!¢%9 122 | oXylene Purge and Trap, Gas Chromatographic/
107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method!424
Method!020 123 | 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 (CsCa) Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!!*2%
Mass Spectrometric Method!*29 125 | Zinc 1) Digestion, Inductively Coupled Plasma Method™!
108 | TPH (Coa- Cagh 1) Solvent Extraction, Gas Chromatographic Method!!'4 2) Digestion, Inductively Coupled Plasma/
2) Automated Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method"™®
Method™*! [
110 | TPH (G - Cas) 1) Solvent Extraction, Gas Chromatographic Method!"'#! enmsdady
2) Automated Soxhlet Extraction, Gas Chromatosraphic 1, NIENTRRRAMNTIN, UIEMANTENTHAAMNTTY, WA, 2548, do n'l:ﬁ'ﬁ'na'q\lﬁqm!n
Method®2) Sanilalldiuds, sreRoamyunen, 25 unsiru 2569, ieuf 123 moufin 11,
111 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/ 2. NIENTHRRATNITY. UTEMANSENTROAEMNTIY, WA, 2549, Fos Amund T
Mass Spectrometric Method!4?1 riufidovilusimafissnesonsinydssveaipdlsddmildunoubudomas,
112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/ Twfinnryunen. 4 funnu 2569, Al 123 mouiiiny 1259,
. Mass Spectrometric Method!#29 3. mrmAmnindansfouwinissmelne, ﬁﬂﬂmﬂﬁdﬂlu. Fanvindedl 4. Ny
113 | 1,1,2Trichloroethane Purge and Trap, Gas Chromatographic/ Gouufantafiund, 2547,
Mass Spectrometric Method!424 4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
114 | Trichloroethylene Purge and Trap, Gas Chromatographic/ Wastewater. 23" ed. Washington, DC: APHA, 2017.
Mass Spectrometric Method!1424 5. United States Environmental Protection Agency. Standards of Performance for
115 2,4,5-Trichlorophenol Automated Sexhlet Extraction, Gas Chromatographic/ New Stationary Sources. 40 CFR 60. Appendix A, 2019.
Mass Spectrometric Method@a1 6. United States Environmental Protection Agency. Test Methods for Evaluation
? O,ml Solid Waste Physical/Chemical Methods. SW-846, 1997,
h 116 2,4,6-Trichle nol...
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7. United States Environmental Protection Agency. Test Methods 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 Metheds for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 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 Methads. 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 Selid
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-846 Method 6020A, 2007.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Chromium, Hexavalent (Colorimetric). SW-B46 Method
T196A, 1992.

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

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury In Sediment and Tissue Sample by Atomic
Fluorescence Spectrometry. SW-846 Method 7474, 2007.
21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID.SW-846
Method 80158, 1996.
22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method B081B, 2007.
23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082, 1996.
24, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.
25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS). SW-846 Method BZTOE, 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-
B46 Method 90134, 1996,
28. United States Environmental Protection Agency. Test Metheds 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 Metheds for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004,
30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 90450, 2004.
31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994,
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1 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method™!
wounmmIMTURD 2) 5-Day BOD Test, Azide Modification Method™!
2 | Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method™
, 2) Closed Reflu, Colorimetric Method™
(nebum1 mwediund) 3) Closed Reflux, Titrimetric Method™!
ym.mmu-ml-l:wﬂ-hm; 3 Eulrxr ADMI Weighted - Ordinate Spectlc:pl”otomelric Method?
uiRrmemanuebufan e a Cyanide Distillation, Colorimetric Method™
b @, b 5 | Formaldehyde Distillation, Colorimetric Method™
6 | Free Chlorine DPD-Ferrous Titrimetric Method™!
Ao TAR A s 7 Oil and Grease Liquid-Liquid Partition-Gravimetric Method™!
Auiifunniouiunnfivlssuntansiuoon & ipH Electrometric Method™
Tns. o ot dobera 9 | Phenols 1) Distillation, Chloroform Extraction Method?!
TuswddBifinmioting elnvadivamailgoth 2) Distillation, Direct Photometric Method'!
10 | Sulfide ZnS Precipitation, lodometric Method!
11 | Temperature Laboratery and Field Method™
12 | Total Dissolved Solids Dried at-180 °C*!
13 | Total Kjeldahl Nitrogen Semi-Micro Kjeldaht Method™
14| Total Suspended Solids Oried at 103-105 °C*
o (e 5
e asuniy i
1 Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method™!
2) Instrumental Analyzer Method™
2 Hydragen Sulfide Absorption Sampling, lodometric Method™
3 | Opacity Ringelmann's Method™
4 | Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method™
2) Instrumental Analyzer Method™
5 Sulfur Dicxide 1) Absorption Sampling, Barium-Thorin Titimetric
Method®
2) Instrumental Analyzer Method"'
i Fng
(waarigm duqninm)
Fdwoums
uiitunanfouiiuaislsieunianyTuson Sulfuric Acid..
2.
i AUy FPTesen
6 | Sulfuric Acid sokinetic Sampling, Barium - Thorin Titrimetric Method

T Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™

sbldRu $1au 3 1w
iR ansuafiy FEhesed

1| Cyanide Distillation, Colorimetric Method™

2 |pH Electrometric Method™

3 | Phenols ' Distillation, Direct Photometric Method'™
innaadnaBa

1. sed wssnuadan unedysdinend ":qnid’nﬁ. uianBnas. (2547) g'ﬂu’imwd\hﬂu.
Fuvindait o, nqavme: mnmfranssufaondominszmalig,

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

3. MIENTHRREMNITY \hcmﬂmsmm{:\awnﬁu w. 2589, 301 fmusAinm
m}mi'uﬂsﬁa\)u'lummnfﬁwmanmnminnomﬂ'wﬂ'lJﬁ'i'wﬁliunwtﬂminmie‘
ruiieemgunen. 4 furien 2509, wisdl 123 moufiay 1254,

4. NIENTHRRAMATIN. USENANTENSTHRAAMNTIY, WA, 2549, Fou s
mimiuidevuluomeissusoenanya wlipvweslssny
Twisengunw, & funeu 2549 i 123 moufiay 1252,

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

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

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

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

9. United States Environmental Protection Agency. Determination of Oxide of
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