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right solutions.
right partner.

Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Stack Total Hydrocarbon as Methane Pitot Tube BKK_FS0472 13-Jul-23 13-Jan-24 6
Stack Total Hydrocarbon as Methane Flue gas Analyzer RYG_FS0465 23-Jan-23 23-Jan-24 12
Stack Total Hydrocarbon as Methane Field Rotameter BKK_F51040 2-Oct-23 2-Jan-24 3
Stack Total Hydrocarbon as Methane Total Hydrocarbon Analyzer RYG_EN0038 25-Jan-23 25-Jan-24 12
Stack Total Hydrocarbon as Methane FID Analyzer BKK_F50758 1-Jul-23 1-Jan-24 6
Ambient Total Hydrocarbon as Methane Total Hydrocarbon Analyzer RYG_EN0038 25-Jan-23 25-Jan-24 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0411 10-Feb-23 10-Aug-24 18
Workplace  |n-Hexane Field Rotameter BKK_F51006 1-Jul-23 1-Oct-23 3
Workplace  [n-Hexane Field Rotameter RYG_FS0199 2-Oct-23 2-Jan-24 3
Workplace n-Hexane GC-FID BKK_EN0126 21-Apr-23 21-Cct-24 18
Noise Leq 24 hrs Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 12
Noise Leq 24 hrs Sound Level Meter RYG_F50493 13-Jan-23 13-Jan-24 12
Noise Leq 12 hrs Sound Calibrator RYG_F50213 26-Jan-23 26-Jar-24 12
Noise Leq 12 hrs Sound Level Meter RYG_F50388 18-Oct-22 18-Oct-23 12
Noise Leq 12 hrs Sound Level Meter RYG_F50390 18-Oct-22 18-Oct-23 12
Noise Leq 12 hrs Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0019 13-Jan-23 13-Jan-24 12
Noise Leq 12 hrs Sound Level Meter RYG_F50020 13-Jan-23 13-Jan-24 12
Noise Octave Band Sound Calibrator RYG_F50213 26-Jan-23 26-Jan-24 12
Noise Octave Band Sound Level Meter RYG_F50388 18-Oct-22 18-Oct-23 12
Noise Octave Band Sound Level Meter RYG_F50390 18-Oct-22 18-Oct-23 12
Noise Octave Band Sound Calibrator RYG_F50213 26-Jan-23 26-Jan-24 12
Noise Octave Band Sound Level Meter RYG_F50019 13-Jan-23 13-Jan-24 12
Noise Octave Band Sound Level Meter RYG_FS0020 13-Jan-23 13-Jan-24 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0210 22-May-23 22-May-24 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0440 5-Jan-23 5-Jan-24 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0212 18-Aug-23 18-Aug-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50226 27-Feb-23 27-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50521 24-Feb-23 24-Feb-24 12
Rayong Lab  |oH at 25 °C pH meter RYG_EN0183 27-Feb-23 27-Feb-24 12
Rayong Lab  |BOD DO meter with Sensor RYG_EN0032 24-Jul-23 24-Jan-25 18
Rayong Lab  |BOD Incubator RYG_ENO154 29-May-23 29-Nov-24 18
Rayong Lab  |COD Spectrophotometer RYG_EN0037 27-Sep-22 27-Mar-24 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-29 12
Rayong Lab  |Total Suspended Solids Hot Air Oven RYG_EN0010 20-Oct-22 20-Apr-24 18
Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  |Total Dissolved Solids 180°C Hot Air Oven RYG_EN0O10 20-Oct-22 20-Apr-24 18
Rayong Lab  |Qil & Grease Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab  |Qil & Grease Hot Air Oven RYG_EN0006 20-Oct-22 20-Apr-24 18
Rayong Lab  |Oil & Grease Water Bath RYG_EN0061 20-Oct-22 20-Apr-24 18
Rayong Lab  |[Temperature pH meter RYG_FS0425 8-Jun-23 8-Jun-24 12
Rayong Lab  [Chloride pH ISE Meter RYG_EN0152 22-Dec-22 22-Dec-23 12
Water Lab Total Organic carbon TOC Analyzer BKK_EN0066 11-May-23 11-May-24 12

alsglobal.com



Pitot Tube Calibration Data

Fitat Tube Identification Number BKK_F50472 Calibration Date 13 Jul 23
Labtest duct Number 258-1-13-01 Standard Pitot 1D BKK_FS0441
Calibration Sheet No C-130723-BKK_FS0472 Cp Standard 093
Type S Fitol Tube Coefficient Data
Type s pitet Standard pitot tube | Type s pitot tube Cp (s} Cp(s)
tube Leg AB (AP, mm H.0) (AP.mmH_0) Leg A LegB
Test 1 A 1200 17.00 0840
8 1200 17.00 - 0.840
Test 2 A 1200 17.00 0840
8 1200 17.00 0840
Test 3 A 1200 16.80 0845
8 1200 16.80 0845
Th 0842 0842

Average deviation(4 or B) =

Calibrated by

P = G,

| Cr —E‘prB)] must BE <0.01

2

{ Mr Saksit Phaisanphisut |

( ) . 1
elert Thaig g

Field Scientist (4}

E [Cp (s) = Cptd or

i

»)

Approved by

must BE < 0.0/

{ Mr Natthapal Jiengwareewong)

Spacialist 1)
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ENTECH

Calibration Certificate

b
Certificate No: G 660041
Date of issue :  24-Jan-23

Instrument description = Flue gas Analyzer " |
Instrument model ] Testo 390 f
Instrument serfal no.  : 62150585 \
IDno, 6 control no. ¢ RYG_FS0465 T \
Manufacturer Testo SE B Co. KGaA 23 "I “‘f L
Probe description . c FH
Probe model : ' R o
Probe serial 1

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

Customer address roi04 40, P Road, Khwaeng

Khet Suan Luang, Bangkok, 10250 Thaitand

Total pages of certificate : 2 Pages

Recelving na. P 1230166

Receiving date. T 20)an-23

Parameter of calibration :  Gas Calibrabion(Oxygen 2.498,10.04,21.02 %vol, Carbon Monaxide BD.14,309.9,1003 ppm,
Nitric Oxide 30.08,150.9,320.6 ppm, Sulphur Dioxide 50.04,80.96,601.1 ppm)

Condition of UUC. : Used
Ambient condition 5 Alof the Measurment ware caried oul the stabilized labotary
Temperature . 23 £5°C
Hurmidity i 55 & 15 %RH
Calibration place : 174121 S0 Ngamwongwan 47 Yack 48, Toongsonghang, Laks, Bangkak 10210

Calibration procedure no.:  WI-CL-28-C

The cakbration certificate expanded umeertainty of MOESUETEent 1§ Stated a5 the Standwd uncertainty of measurent
Multiowed by coverage factor k=2, which for 3 nomal distribution corresponds (o @ coverage probabiity of approxomately 958

This certificate Is apphed only to ltem under lest Enmpronmental condition.

This Cakibeation Centificate may not be reporcuced other than it Al except with the permission of the (suing Booratory.
Cakttration cevtificales mithout Sgnaitre and e not Kk,

This cakbration certificate docurments are tracetiity 1o natianal STandads, which reakze measurement according (o the

Internationa! System of Units (S1).
Date of calibration : 23Jan-23
Mr. Sedtawut Nueathong Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
EM.CLODC Rev Page ol Issued Date 26/02/16

ENTECH

Standard Certificate No. Vendor Due date
Oxygen ( 02) 2498 % Vol 4219/21 Linde 30-58p-25
Oxygen { 02 ) 10.64 % Vol CG0153.21 Nimt 18-Now- 26
Cnpgen (02 ) 21.02 % vl CG-0041-22 Nt 10-Feb 27
Carbon monowse: { €O ) 80.14 ppm CG-0040-22 Nimt 14-Feb-27
Carbon monowde { €0 )} 309.9 ppm 26803/21 Linde 2:0un-23
Carbon monasige { €O ) 1003 ppm 258322 Linde 09-Aug-24
Natric Ode ( NO ) 30,08 ppm 56510068 Nimt 13:9un-24
Natric Onicte ( NO ) 150.9 ppm 285721 Linde 27:Jun'23
Nitric Oxide ( NO ) 320.6 ppim 294421 Linde 02-Jul-23
Suiphur Diowsge { S02 ) 50.04 pom 3205721 Linde 25-Jul-23
Sulphur Dicwsde { $02 ) 100.8 pom 350722 Linde 09-Mow-24
Suiphut Digxige { 502 ) 601 1 ppm 3204121 Linde 2000 23
Measured room conditions.
Temperature 226 °C Humaly | 578 %AH Pressure 1015.3 mbar
Calibration conditions
Gas Temperature 23 °C Rowmle . 600 miw  Gas pressure 1018.2 mbar
Calibration Results (before adjustment) (Table 2)
Parameter of Standard e v Error Mbussiente
Values uuc (]
02 (%Vol) 2498 248 0.038 020
02 (%Vol) 10.04 9.93 011 0.40
02 (¥Vol) 21.02 2118 0.16 0.80
O (ppm) B0.14 84 3.86 30
€0 (ppm) 3099 326 16.1 60
€0 (ppm) 1003 1061 58 12
NO (ppm) 30.08 27 -3.08 80
NO (ppm) 150.9 144 69 80
NO (ppm) 3206 309 19 1”2
502 (ppm) 50,04 4 104 60
502 (ppm) 1008 ] 18 60
502 (ppm 6011 597 A1 13
Results (after (Tabie 3)
Standard Mean of Uncertainty
Parameter of Standard Error
Values. uuc (53]
02 (%Vol) 2498 2.46 0.0% 0.20
02 (%Vol) 10.04 9.93 -0.11 0.40
02 (%Vol) 21.02 2118 016 0.60
€a (ppm) 80.14 81 0.86 10
€0 (ppm) 3099 09 0.9 60
€O (ppm) 1003 1002 -1 12
NO (ppm) 3008 30 -0.08 80
NO (ppm) 1509 153 21 80
NO {ppm) 3206 16 45 12
502 (ppm) 5004 a8 104 60
502 (ppm) 1008 9 18 60
502 (ppm) 6011 567 4.1 13
Remark 1 1 cmol/mol = 1 %wel, , 1 pmolimel = 1 ppm.
End of Report
FM.CLOB-CRovE Page2otl Kswed Date 26/02/16
Entech Industrial Solution Coltd. — =
Sor Ngarmwongwar 47 Yaek 48, 1 oongsong L aksi, Bangkok 10210 THAILAND Te! O 2779 BB88 Caliratiorndontec

172

Standard References (Table 1)

Calibration Certificate

Certificate No.: G 660041 -

Tax I

www entec
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ALS ROTA METER CALIBRATION RESULT OCTOBER 2023

Rotameter ID. Calibration Date Regression Result Coefficient [R)
BIK_FS0577 02 Oct23 ¥ =1 286212952 09963
BKK_FS0579 02 0ct23 ¥ = 1.2546x + 00065 09946
BKK_FS0583 030t 23 Y= 10773 - 24138 09089
BKK_FS0584 02 0ct 23 ¥ = 09787 + 12568 09988
BKK_FS0585 18 Oct 23 Y =10322x+ 37767 09998
BKK_FS0586 02 0ct 23 Y =09777x + 16,405 09997
BKK_FS0567 18 Oct 23 Y =10175¢+ 14717 09897
BKK_FS0588 03 Oct 23 ¥ =10148x + 24143 10000
BKK_FS0590 03 Oct 23 ¥ =10088x + 08429 10000
BKK,_FS0591 02 Oct 23 ¥ = 10733 - 88 805 09988
BKK_FS0592 180ct23 ¥ = 10037 + 10388 10000
BKK_FS0583 02 Oct 23 ¥ = 10538 - 6063 09896
BKK_F80584 18 Oct 23 ¥ =10052x + 53238 09999
BKK_FS0596 03 Oct 23 ¥ = 10449 - 48 241 09996
BKK_FS0597 03 0ct23 ¥ = 10697x - 83 62 09994
BKK_FS1004 02 0ct 23 Y =09855x+ 1475 09992
BKK_FS1005 02 Cct 23 Y=102x+ 17167 09996
BKK_FS1006 020123 Y =11762¢ - 35618 09988
BKK_FS1007 180123 ¥ = 1 1405% + 2 6044 09993
BIKK_FS1008 18 Cel 23 Y = 11267x + 48333 09981
BKK_FS1010 030c123 ¥ =1.0027x + 2 5832 09986
BKK_FS1011 02 Oct 23 ¥ =13811x - 6 2068 09998
BKK_FS1012 02 Oct 23 Y=10017x+09 10000
BKK_FS1013 02 Oct 23 Y = 10593x - 46 02 09994
BKK_FS1014 03 0ct 23 ¥ = 10961 - 16895 09983
BKK_FS1015 03 0ct 23 ¥ = 09579 + 6 2595 09983
BKK_FS51016 03 Oct 23 Y = 1.0683x - 82 491 0.9995
BKK_FS1017 06 0ct 23 Y =09081x-22235 09098
BKK_FS1018 06 Oct 23 Y = 09817x - 20 653 09990
BKK_FS1018 06 Oct 23 ¥ =10152x - 64 485 09998
BKK_FS1020 02 Oct 23 Y=1 25&!1){ -2 47&1 i 1‘:‘9‘983
BKK_FS1021 02 0ct 23 ¥ =10036x + 2 3286 09990
BKK_F81022 02 0ct23 ¥ = 10633 - 73.266 09950
BKK_FS1023 03 0ct23 ¥ = 10879 - 10694 0.9984
BKK_FS1024 020ct23 Y = 10035 + 14857 1.0000
BKK_FS1025 0300t 23 Y = 1.0586x - 56 507 09999
BKK_FS1026 020ct23 ¥ = 12804x - 1497 0.9970
BKK_FS1027 02 0ct 23 Y =10032¢+ 15167 1.0000
BKK_FS1028 02 Oot 23 Y = 10433x - 30012 0.9994
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| ] RYG_EN0038
NAC TEST REPORT
ALS ROTA METER CALIBRATION RESULT OCTOBER 2023 ‘
Rotameter ID. Calibration Date Regression Result Coefficient (R?) | CUSTOMER NAME AL Latrnatory Grous | 5 o Lid (VI atees wnboyingd nfu (azwelve) $ife) j
BKK_FS$1020 02 Oct 23 Y = 13484x - 3 5078 0.9981 | FQRIPMENT NAME  THC Analycc |
BK_K_FS]OI:{d 02 Oct 23 i v= 10015 + 12214 10000 MANUFACTURER HORIBA MODEL AFHA 370 |SERIAL NO UAINGATH
BKK_F81031 e O e A Sa e BT : ‘ STANDARD GAS CONCENTRATION (PPM) 5061 M CYUNDER NO CT38373
BKK_FS1039 02 Oct 23 ¥ =09991x + 14527 09994 CYLINDER PRESSURE (pslg) 1600 bl CERTIFIED DATE 12/05/2020
BKK_FS1040 02 Oct23 ¥ =10040x - 2 4324 1.0000 | CERTIFIED BY : oS |exoeeoDATE VB
BKK_FS1041 020ct23 Y = 11682x -2 1293 10000 LESTRESULTS
BKK_FS1042 0200123 ¥ = 10051 + 62533 09389 ‘ - e
BKK_F51043 0200123 Y= 10022¢+396 10000 POINT NO
BKK_FS1044 02 0ct 23 ¥ = 10766 + 2 9806 09993 | _IDEAL la' TUAL CHA|ERROR CHA MW:M}A:T-JN_ THC[FRROR THC| %ERAOA THC|
BKK_FS1164 0200123 ¥=12714x+ 0234 09945 ZERO e T .
BKK_FS1165 020t 23 Y =10020x + 33571 09994 | 1 10000 | 10050 | 00%0 L % 8
BKK_FS1166 020ct23 Y =1081x - 56.83 10000 2 0.0 20 .94 b . S . L N
BKK_FS1200 020ct23 Y = 12803x - 14599 09062 3 20 LT L % | 080 J
BKK_F81201 02 0ct 23 Y = 10374x - 61952 10000 ! }i 0000 | 40030 | 0030 ik,
BKK_F§1202 02 0ct23 ¥ = 10486 - 44 05 0 9997 _AVERAGE (%) R 1
PHK_FS0027 08 0ct 23 Y =11052x + 10293 1.0000
PHK_FS0028 08 Oct 23 ¥ =10377x- 19833 10000 S B
PHK_FS0029 09 Oct 23 ¥ =10021x + 7 5248 10000 |
RYG_FS0197 02 Oct 23 ¥ = 10036 + 90133 10000 oot
RYG_FS0198 02023 Y= 09991 + 17 568 ' 10000 i ‘
RYG_FS0199 02 0ct 23 Y =10814x - 12993 09987 -
RYG_FS0654 020123 ¥ =11168x - 21207 10000 |
RYG_FS0655 0200123 ¥ = 1.0086x + 62733 09901 2
RYG_FS0656 02 Oct 23 Y =10009% + 848 1.0000 —
RYG_FS0657 0206123 V=1 0435x + 2 6459 09999 ‘ ey
RYG_FS0658 02 Oct 23 Y =09788x + 10283 09992
RYG_FS0850 020ct23 Y=1.0074x-6621. 10000 | B U . '
SGK_FS0135 18 Oct 23 ¥ =0.0837% + 14843 0.9984 | i . st Wis 400 o
SGK_F5013¢. 06 Oct 23 ¥ = 1.0831x - 0 8401 09308 ‘ | - J
SGK_FS0138 06 Oct 23 Y =09826x + 8 6567 10000
SGK_FS0140 06 Oct 23 Y =10011x + 7 8095 10000 -
SGK_FS0141 06 Oct 23 ¥ =1125x- 12259 09988 | //8\ J —} 95 /1 /1
SGK_FS0142 06 Oct 23 ¥ = 0.9956x + 10257 09997 CALBRATED B srdiens e S OATE
SGK_FS0143 06 Oct 23 ¥ = 1.004x + 3 3105 10000 ‘ CHECKED BY PG Fea i AT .o 25 /174t
a . ATES €O 1T,
Raandagomiadin dvil hon 4 o Ty 07-86B-0812 # 15,06 , [-Man Engine
Review By : Wich (e Approved By EFU"“‘- | wal LY14 1507035 14 Gt b et ALt il + e 10900 1 04 84008 "
(Mr Wichan Choonharat) (M Sarayuth Jitranont) ‘
Enviro Fleld Services Manager Assistant General Manager FOVEN 706 HOL/Z2
Page 20l 2 ALS Laboratory Group |

|
| ALS
CALIBRATION REPORT
C Date 1-Jul23 quipment 1D BKK_FS50758
1 't Name. FID Analyzer A Baseline Mooon
Model $000H Serial No. 0315EF0047
Std.Gas Cane.(ppm) 162 Cylinder No. 0878173
Certified Data 27-Jun-18 Explred Data 27-Jun-26
CALIBRATION RESULTS
Point CALIBRATION RESULTS
Ideal Actual Error % Error
3 | ZERO 0.00 0.02 0.02 0.02
—_—— SPAN 152.00 151.85 0.15 -0.10
——p= ‘1 | AVERAGE (%) 0.04
‘ 180 ]’
== ol 160 I
0.21/020 0.00/0 00] | . A
B w4 R7/55 78] A0 024003 120 —a— |deal
# 20 ‘ 100
= i |
0
| 40 ] —s— Actual
: » ===
BINIARIIHY 0 . .
P ‘ [ 20 40 60 80 100 120 140 160 180 200
yunzBuamsdntun
W Caldtmation et Phibtpost - |
wpndwTuAT Callorated By Approved By
. _ - |
CALIBRATED BY //_(;‘\k J ;] ar g8/1 1} |
o . - s L
il He S o NAC 287110 (Mr.Apisit Sing-ha ) (Mr.Sarayuth  Jittranont)
CHECKED BY ‘ Fleld Environmental Scientist (4) Asslstant General Manager
FALTE AMOOIATES €O, LT,
il W D7 68 0B H 18 10, i ”
AT B 4-15,6T/35 3 BT TT/) OMU i wwaaSmb s e anpning njaen 10600 Trs 02-868-081213 TmaaTs 02 B68-108% | ALS Laboratory Group
FO-£5- 207 ROD/01-00 | |
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NAC

ﬂtﬁlﬂthnﬂallm
1SOMEC 170253017 oo I
NSETSETIS 17025 . ¢ i
Fraater Avooaes (o 119 CALIBRATION 0367
C1/14 15 62/35 3
Petchhkasem 2,771, R, Worthaos, Barghokyas Air specd measurtinent laboralory
Bangiol 10600 Thstan Cofibration services deportment,
T ses0an0812 Curtiicate Number
Mobie +$LA1TI4ST
[ mas prae cabestion peanaies rom
Web e Ararstes com CLOIB-66
Page | of 2 Pages
MEASUREMENT ITEM Cup anemomete: Calibrmtion pracesisre
MANUFACTURER Nowalyns The cup anemometer waot cobbesied sgoit
MODEL/TYPE S U . 22 oy d‘.‘:. el @a5541,
Doks a0 S s o pital b With i< ghferentiai pxpssue
SR Bt meter motel: D250 in an eiose teskasction of
Eiffel type wind tunned with 900 ¢m’ cross texr
Data logger AS360
& section aveo The WiCLODT baved on EC 6140
NUMBER RYG_FS0411 121 Wing encergy generation spitems - Purt 12
CONDITION AS-RECTIVED Used Kem 1 Power performonce  measurementi
CUSTOMER ALS laboratory groun {Thalland] Co. Ltd ehectity producing wing turbines, March 2057
104 Y, LUNE. o sed a0 cofbrartion
Khet Suan Luang. Bangkok 10250 Thalland
Tracestifty.
RECEIVED DATF 2 lan 2091 This certificars Brovides @ iraceabiity of The
TR 10 bexognired ihe NN
(e i N e

Syiem of units (5/) theough the MIMT (Natwne
Mrttology dnstitute of Thailond) vi € ertifeate

ENVIRONMENTAL CONDITIONS. ambee W 0050 21 ana MW -0066 22

Ambient candition in the laboratory are as follow.

Temperature 230230 t Uncerteinty of Muasuremant.
Relative Humidity 550415 HRH The reparted uncertainty of meovurement is
Asmospheric Pressure 1010110 hPs based on the stardard uncenainty mukigied by o
coverage factor k-2, Which for o riormal
ditribution correspends to 0 coverage probusinty
PLACE OF CALIBRATION Eiftel-type wind tunnel of liranatee Associztes Co . Lt of epproximately 355 Yhe stondard uncertolty
has been determuned in occordonce with the GUM
Fvalmiion of mediurrment
S o & dotar Guid 10 the expre 10on of uncr oy m
Win tirection frontal area’ 0t T
Diameter of mounting pise’ mm
Blackage ratio of test object’ o1 [
Preconditioning 24 hours at ambient candiions
Messurement Condition € average vales during measurement are (23.8] 'C. (44.8) KRH and {1010.3) h?a
TABULATION OF RESULTS:
The table on next page give the measured values R
f TR
. [ P
rated by

] Mr Sorawit Thachaled
1 Miss Jitrraporn Lerisomphol

Roproved sgrairy
NAC Wit Pariiva Boonchircen
o Cakbration Depariment Manager

6 LD

;mmwumww

Dismeter of mauevng pine.
o yat+

THIS CERTIFICATE OF CAUBRATICN MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS FERMISSION FOR REPRODUCTION HAS BEEN ORTAINED
IN WRITING FROM THE LABCRATORY

i

Certificate Number

CL-018-66

Page 20l 1 Pages

PAEASURCMENT RESULTS *

The £up afiemaeter, Uit Under Calloration (UUC) was eercise at 10 mis for S minutes bree (o cabbration being performed The standsed aie vekacity 0.5 mfs
105 s veas calculated by & siandard s velocky Wamducer and sbowt 5 mi t2 10 mfs was caiculated by 8 POt 1ube with precsion #flerentinl pressure
meter which was imstalled 40 mm snd 300 man respectively away from wind tunnel noute, UUC was instatied at center of the test seetion The cabbration was.
Larried out under bosh mung and 1aling air velouty n the range of 1 m/a 16 16 mfs a1 cabbration nterva! of 3 m/. The resuls of calbration 30 assocrated
Feaiurement unceriaintes are repoited n the table below.

Vs Temp. wing tunnal Temp, room [ Error V3]
im/s) [iis] e Amfs) {mfs) {m/s) |
0983 2360 1355 3 E¥] (303
203 250 2355 18 02 016
1004 7150 2358 78 01 LA
4147 2358 2155 39 LR o018
500 350 2355 45 o1 o8
598 .62 255 58 04 018 |
704 2328 22585 10 o 018
216 256 255 80 ar 09
9i0 nw s ae 0l 019
1007 ns0 155 100 a1 019
113 ni 55 1o 02 (3
113 250 355 123 01 030
1mn nu 1385 131 o1 a2
eSS 213 235 140 02 0
1528 3.0 2358 151 02 a1
1629 231.20 2355 160 03 024 |
B |
et 1ok place
 Velacity of standard

Velacity of sl nder Calibratior 1
|

PHOTO OF CAUBRATION SET-UP

Catbratian set up of the cup anemometer Glibration in the sepd TN o FEBTERCe 1 The cup snemometer shown may differ fom the
eabrated one Remark The proponion of the set g s not tnie fo scate dus 1o im) g geometry ]

Acceedfited cobention obor ey
" SOAEC 17025.2017
WSC-TISLTIS 17025
CALIBRATIGH 0367

A sgreenl measuesmens bibacolory
Cabbration servi ey deportmenr

Certificate Number

1010 66 |
Page | of 1 Pages
MEASUREMENT ITEM Wind Direction Sreao Cakgrutian pracedvie
MANUFACTURER Hovalyns A dhce ron <ense won ke oo
MODETYRE Sentor WAiGHF varcka Rotey decorie moded A
Detaloggur 200-Ws. 25¢8 DMEM-PT 3 K0 im @ riose tesbaccion of £
SERIAL NUMBER Semor R e ottt p
Dualogaer. A1 Wit energy generatan wgtemy - Port 1
YO HLER: HYE, FaiL Powrr performance mieas, af electricty
EORDOION N-picReDh) Vsed Nafy proguxing wing turtines. Match 2017 wes o0 o
CUSTOMER LS saboratory growp (Thaland] Co . Ltd @ cobbention gudeiine
1M Rd, Lang,
Khet S180 Luang, Bangkok 10250 Thasand Traceatiity
Thas centificals provides o trogeahity o 1he
RECEIVED DATE 27 an 2073 mnsemen 1 re: ogizrd the notina
MEASUREMENT DATE 10Feb 2023 stondards, and 10 repliation of ihe mtemotianal
1S5UE DATE 10 Feb 2023 system of units 5} through the NIMT (Notmng!
Metrology institine of Thotend) wa Certificate
ENVIRONMENTAL CONDITIONS: mambes. DA-0043-27
Ambient condition n the labaratory are as foliow:
Temperature no:30 < s d"”‘:;‘“"""",”“ i
Relative Humidty 5501150 s R ot st
Atmospheric Pressure 10104 10 new g St 50, Wt o b
whstribition corresponds o o ¢owernge probobitty
of epproximiately 933 The standord unreriainty
FLACE OF CALIBRATION Eiffel-type wind tunnel of Siranatee Associstis Co , L1 hes boen deterined in occordance with the Gerhl
“Evhiotion of measurement
it Glde fo the expresvion of unt ety m
CALIBRATION CONDITION Wiind tunnel cross section srea’ 200 o' Meusurement
Win direction frontal area’ 129 '
Diameter of mounting pips’ mm
Blockage ratio of test abject’ oz
Precanditioning 24 hours at smblent canditions
Measurement Candition + The average values during messurement are (23.9]'C. (48,3} %AH and (1011 4) hits
TABULATION OF RESULTS: )

The table on next page give the measured valves 7 e
[ ¢ '1/; su;
My Pacinga Boonchaaen
Cabbrabon Degartment Manages

Calitested by:
W Mr Sotuwnt Thachalad
Miss Kttrapom Letsomahsl

HEANATE ASSOCLATES Cox, UVT

:mipu‘-’n_m»mm«wmw
* Dl of mountiog e
—

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

|

Certficaty Nurmber

€1016.66

Fage 2 ol 2 Pages

MEASUREMENT RESULTS *

bration, the measutement way an et aut at 4°
e The fiow \aced o wd tunne! fusdby i
T

Alr speed 0 D' Errar U fk=3)

mis Degree (%] Degree () Degree *) Degree ()
0000 [ 0 058 |
45,000 A - 058 |
90 000 LH 3 osE

wto 135000 135 ] (43
160,000 187 ] on
225 000 30 5 068
oo ars s LE]
315,000 320 £ 5 asa

Remarkc.

Duruction ol iandard
Direction ot s inder aktiration




ALS ROTA METER CALIBRATION RESULT JULY 2023 ALS ROTA METER CALIBRATION RESULT JULY 2023
Rotameter ID. Calibration Date Regression Result Coefficient (R”) Rotameter ID. Calibration Date Regression Result Coefficient (RY)
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Certificate of System Qualification f e ey e
GC-0a j i - —
= T Inliet Pressure Accuracy
Sysiem ID CN11461060

Organczabion Name

Organzation Location

Date
FOP Name
EQP Revision

Overall Quakfication Statis

ALS Laboratory Group (Thaand) Co . Ltd

104 Soi 40 Phatthanakan Re Khwarg Suan Luang, Khet Susn Luang, Bangkok 10250

Agnl 21, 2023 326 38 PM
AgleniRecommenced
6C 0252

Pass

Logon

Saenguthas Tarak

Overall CDS Logon Varification - GC Test Status

Pass
tom inspocticn and Basie Salaty and Oparation

Name 7880

Setpoint Status: Pass

Overall System Inspection and Basic Safety and Operation Test Statuy

Pass
Inlet F re Decay
Name 7890
Front SSL
Setpeint Status Pass
Pressure 250 psi
Pressure Change 04 sl 15 minutes.
Agiient Recommened = 20 and <= 05
Date: Aprl 21 2023 3:26.:38 PM
System 10 CN11461086

Page 1123

HName:

Sstpoint Status:
Setpoint
Intet Pressure kzs.u Jpai

Name: 7890

Back ssL
Setpoint Status: Pass
Prossure: 250 psl
Pressurs Change:

Agitent Recommended:
Overall Inlet Pressure Decay Test Status
|P“l-; o o

Inlet Pressure Acruracy

Name: 7890

Back 88t D :
Date Apdl 21, 2023 12638 PM
System iD: CH11481068

Page2

173




® 2022 by Aglient Technologies Agitent Crosslab Compliance Sarvices.
Setpoint Status: T T

Inlet Pressure: 1250 I sl

Accuracy:

Agilent Recommended:

Overall Inlet Pressure Accuracy Test Status

R

Detector Flow Accuracy

Name: 17890

Setpoint Status: o S : J

Flow Type:

Setpoint: Moasured Flow. |28 | mumin
Accuracy: 11 mUimin

Aghent Recommended: I?- 100 % satpoint ( i:;.‘n-“--—|rn|dmin )

Limil s percantage of selpoint o 0.5 mUminute, whichever is largest.

Setpoint Status: ;Plll B T T —--]

Flow Type: | Oxidizer ;

Setpoint 000 |mUmin Measured Flow: J#00 | mismin
Aocuracy: | mimin

Agient Recommandad: fe= 9% setpoim . '!mi.nmin )

Limit Is parcantage of setpoint or 0.5 mumiwl-:v;hi;:h‘wver is largest.

Setpolnt Status: I |

Flow Type:

Setpoint Measwred Flow: 28 |mumin
Accuracy’ T | mumin

Aghlant Recommanded: % setpoint (57 Jmimin )

IS sl
Limit is percentage of satpoint or 0.5 miiminute, whichever is largest.

©2022 by Agllent Technologles

Agitent CrossLab Compliance Services

Overall Detector Flow Accuracy Test Status

lplll o

Detactor Flow Accuracy

Name: 11@

Back FID
Setpoint Status:
Flow Type:
Selpoint’ Measured Flow l07 | mbmin
Accuracy: mUmin
Agilent Recommended: % safpoint ( a0 (miimin )

A

Limi s percentaga of setpaint or 0.5 mUiminule, whichaver Is largast.
Selpoint Status: ‘Pnl e
Flow Type: Oxidizer i
Setpoint 400 mimin Moasurad Flow: ‘300 mUimin
Accuracy: FB' ' { mimin
Agllent Recommendad < {100 | % setpoint ([0 lmimin )
Limit s parcentage of setpoint or 0.5 mliminuta, whichever is largest.
Setpeint Status: Pa T )
Flow Type: Makeup
Satpoint; 250 mUmin Moasured Flow. j245 | mLimin
Accuracy: 04 |mUmin
Aglient Recommended: F: 1o " | % setpoint ([28  mimin )

Limit s percantage of setpoint or 0.5 miminute, whichaver s largest.

Overall Detector Flow Accuracy Test Status

Pass

GC Ovan Tomperature Acouracy

Name: 7890
Date: Agr] 21, 2023 3:26:38 PM
Date: April 21, 2023 3:28:38 PM Systam 10: CN11481066
System I0: CN11461066 FisaiyE
Poged /23
|
\ ‘
© 2022 by jilent Technologis Agllant CrossLab Ce i Servic
© 2022 by Agilent Teehnologles Aglient CrossLab Comphiance Services Lo s " rows omplance Services
Setpaint Status: Setpoint Status: |completad
Zone Injacticn Volume on Column: !i 0 fub
- Overall Scouting Run Status
Temperature. 1230.0 2308 1c ' S S [ S
3 |Completed
Accuracy I ' e
Agitent Recommended: % sotpointin K ) FrE—
!% setpaintin K )
e e = i Tested Combination1 Front ssL 1 Front FID
Setpaint Status: [pa | RELS tt )
P s et s - ——— - Hame |7880
Zone: | —[ e el — = 5
SetpointActal Setpoint Status: IPlu
Temparature |100.0 I I | 2 =
! Base Signal Iz: 7 ph

Accuracy
Agilent Recommended:

Overall GE Oven Temparature Accuracy Tust Status \
Pass |

GC Oven Temperature Stability

Name: .

Setpoint Status: - o B
SetpolntAverage

Temperatura: oo |

Stabllly:

Agllent Recommandad:

k-
[‘= Tjos

Overall GC Oven Temperature Stability Test Status

Pass 1
 srme el
Scouting Run
‘Tested Combination Front 851 1 Front FlD
Injection Tower
Name: |7603n
Date: April 21, 2023 3:26:38 PM
System 10 CN11461086

Page 5123

Agllent Recommended

Status:

Overall Noise and Drift Test Status.

!lﬁne

|

Injection Precision

Tested Combination1

Name:

Selpoint Status:

Injaction Volume cn Column: 11.0 o jul

Area RSD:

Agilent Recommended:

Kl

Overall Injection Precision Test Status.

|Pass

Signal to Noise

Date:
Systom D:

April 21, 2023 3:26:38 PV
CN11481086

Page 6123
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© 2022 by Aghlent Technologles ‘Agllent CrossLab Compiance Services
= PPR— | Overall Noise and Drit Test Status
Tested Combination Front sst 1 Front Fio e —
i P,
Name frabo : o e I — Injaction Precisicn
Setpoint Status: [Pass o o | Tastod Combination? N
Signal to Noisa: Name:
jlent Recommended:
g Satpoint Status:
Overall Signal to Noise Test Status Injection Voluma on Cokimm
Pass % |
Ao RSD %
Agitent Recommended: g
C Scouting Run | " 1
| Overall Injection Precision Test Status
Testad Contination2 Back st 1 Bk D : e stk
ijeconTower TR &
Name: lreosa
_— - - Signal to Noise
Setpoint Status: S ] . -
Injection Volume on Cokumn [10 Ju |
Overall Scouting Run Status Nawe:
1CH pw - o | ‘
ol e Setpoint Status:
| Signal 1o Nolse:
Noise and Drift ‘ i i .
Tesled Combination2 B
08 i ‘ Overall Signal fo Nolse Test Status
¢ Name: ! ’p.'.'. e e
Setpoint Status:
Base Signal:
Agllent Recommendad:
Status:
Date: Apfil 21,2023 326:38 P
Date: Apu 21, 2023 3:26:38 PM ‘ System D CN11481086
System ID: CN11481086 -
Paga?/23
©2022 by Agllent Technologles Agilent CrossLab Compliance Sarvices
©2022 by Agitent Technslogles Agilent Crosstab Compliance Sarvices |
i Sampler 2
Instrument Details Manufacurer Agilant Technologies
Purpase Tiee ojoction Towor
This seclion describes the as found system configuration ey A
Detshts Model Number G4s13A
Systam Serial Number CN16280128
Bysiom i1 cH1peioe Firmware Ravision A10.09
|
Manufacturer Agilent Technologies | Ussge Sample |
Name 7880 Location Front
Flow Data Input Manual Dato Syringe Vokime (i) -
Temperature Data Input Manual Data or Other Dala Logging Sanplar3
(" Tested Combinationt Manufacturer Aglient Technologlas
Injection Technique Injoction Tower Type Injecticn Tower
Sampler (dentifier Sampler 2 Name 7893A
Inket Frant Mod! Number 645134
Peleciar L Serial Number CN10340103
LTH Inchided? Y | Firmware Ravision A10.00
Tested Gombination2 | Usage Sample njoction
Injection Techniqua Injection Tower | ik
Sampler identifiar Sampler 3
! Syringa Voluma (L) 10
st L Mainframe 1
Delector Back Manufacturer Aglient Technclogies
LTM Included? No — 7800
( sompers | Model Number G344DA
Manufacture Agient Technologles
; ‘ Serial Numiber CN11461066
T Trat
i i | Firmware Revision Verston 4.27
76934 it
B || Oven Type Standard
Model Number GAs14A |
Serial Number CN15360030 |
Firmware Revision A11.01
Vial Heater Not installed ‘
Date: April 21, 2023 3:26:38 PM
Date: April 21,2023 32638 PM System i0: CN11481086
System 10: CN114810686 Page 10/23
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©2022 by Agllent Technologles Agilent CrossLab Compliance Services |
— | Electronic Signature
Manutacturer Agilent Technologies | Purpose
Name 7880 | This signature page was created and published because the ACE sign-off action was executad, which Is valid for the entira document,
Including attachments. The ACE sign-off is an electronic signalure Ihat requires two distingt identification components: uniqua usermame
Type ssL and personal password. The Agilent representative who has delivered this service understands the meaning and (egal status of an
Location Front electronic signature. As & rained official operator, the Agilent representative has a unique password and logon to access ACE and
) 1 electronically sign this document, {Other e-signatures can be applied ta this document using & Document Content Managemant or other
Cattler:Gas. Hefium | sultable melhod dafined in your data access and control procedures )
Control Type: Electronic Prassure Control (EPC) | I
|
Purged Injet Yes 1
Iniat 2 Botals
turer i i
Ll A Tachnoidgioe Full Name of Signer: ‘Ssanguthai Tarak
e Toee Logged On User Name: saenguthal tarakg@non agllent.com (
Type SSL Signature Creation Date: Aprit 21,2023 :
Location Back Reason for Signature: Exscutad protocal and published this original version of document
Carrler Gas Helium |
Control Type Electronic Pressure Conlrol (EPC)
Purged Inlel Yes L
Regulatory Disclaimar
Detector 1
Manufacturar Agilent Technologies | ‘This document provides 8 protocol 1o verlly and record instrument configuration and evidence of proper operation. It has baen prepared from out
of wall 83 i das of a complate
Name 7630 ‘ " and use of his protocsl alone does ot Agiant makas o
Typa FID | promisos of ropresentalians as to its suficiency for any specific regulatory program,
Adapter Capillary |
Contrel Type Electronic Pressure Control (EPC) Warranty
Location Front | Agient Tachnlogles makes no warranity of eny Kind to this material,iaclading but 1ot limitod 10, (e implied werraniies o merchantabilty end finess for
8 paricular purpose, Agiant Technologies shall not be lisbia for emom for incidental or domages. the
Nitrogen |
Makinan Bes i fumishing, pariormanca, or use of tis meterial.
Datector 2 |
Manufacturer Agiient Technologies
Name 7800
Type FID |
Adapter Gaplllary
Control Type Electronic Pressure Control (EPC)
Location Back
Makaup Gas Nitrogen
| Date: A 21, 2023 3:26:38 PM
Date: Apl 21, 2023 326:38 PM | System 10: €N11481086
Systam 10: CN11481086 Poge 12/23
Page 11123 |
|
L
|
|
|
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User Noma: sa0n gutial carsh System g, CH11401006
Unor Kame: saenguthaltnrah Systern k- CHI 1461066 Hostname: LAPTOP LOISKOMY Prav Date: Apel 11, 262) 3:26:40 P
HOMABME: LAPTOR-LOISROMY. Print Date: Ageil 21, 2020 2:26.4 PM
GC_BIKX_ENOTZT_ALS Transastion log
6C-5_BKK_ENOTZT_ALS Transaetion 1og -
Time Transacton  Activly Type of Transaction Gptional nfarmation
Time Tramaaction  Agtivity Typs of Tranasction. Optional information i Fedormsid
sute Parformed
Ageil 21, 2523112401 AM End Exscution It Prossure Docay - Front  un Count 1
Al 21, 2023 112130 A Auit SemnCrosind  Session Hans S5, - Prassurs Corwoled liet
g 21, 2020 1:21:36 AM. Stat Confurmton Sesion Kot -5::07!'-\. 52004 a0
s 0spe
gl 20 2023 192030 A Auti Etemart Usanseg Usar s Nonpaying ors 0303
ot teauira a1 urdock code ABAI21, 2020 112404 AN Start [ 1441 Presaune Accuescy -rom None
55L - Prassure Contoded kel
APA21. 2020 112204 AM Aust Eapoates  Sesson EGP dotals for prinory 5280681 < 1200
wenius (O} - .
oo Apr 21,2623 112400 AW End Executian Irdet Presauee Accuracy - From  Rum Count
Fratass R . 8L - Prasaurs Contiobed sl
fona02 5215002 52 030) 5 20pu-L 120w (
EQP Fie Name. Al 212023 112411 AM. Start Exscution eiol Frossura Gacay - Back  hona
160252 001, EQP Hame 55U - Prassure Convoled il
|AghentRecommanded] P S 2508 L »x-20pssna
col Revition {0¢.0252] enospu
Api 21,2023 112205 AM Ené Confgurosan  Session Nona Agr 21,2023 11,2643 A4 Ene Exocusan ekt Proseue Cecay -Bacs  Aun Count 1
1 S8 - Prassure Conlroded Infet
’ Sesiion ce |
Ao T D2 AM St Quaidesiion e e
ApAI 21,2023 112214 AM Shari Exvtuion €08 Logon Verficaten - O None | < 05pa
- Qualasivetox!
| AGrUZ1 2023 1724:45 AM. Stan. Exscuten rlst Pressusm Acuroy -Back  Novs
hpri 21, 2023 11:23:14 AM End Execution €DS Logen Vendeaten - GC - Run Count 1 | 55U - Prossure Canuoded Inist
+ Cueltalive Sost | ~5:250pul-L <= 1208l
Agri 20, 3020 12346 AW St Execution ‘System pactn s Daslc  Neno | Exocution Iniat Prosmurs Accursy - Back  Run Count 1
‘Enbery ant Operntion . 7890 - S35 - Pressure Canivelied inkel
Cualiativn Tost - o saipoints ‘ <5250 pai-L w1250
P
Agri21,2023 112453 A Stan Exscation Colocior Fiow Accuracy - Fram  Nona
Aghl 21, 2073 112235 AM End Exocuion Syslem inspockon and Bask  Kun Coual 1 FID:-Typa Fusl-5:300
Sefety and Operation - 7090 i L <0 10.0% taipoint
uathativn Tost - Mo sapomts
! ‘ AT 2020 11 2L0 AM. Aot an Delscor Fow Accusocy - Frond Manusl Cat Entry i
| FID: - Typa - Fual- ;200
Api2Y 2023 117337 AN, Siar Exwaation et Prassure Docay -Framt None ! Ui+ L <= 10.0% salpoint
8L - Presso Conirolied ket
51250 pal- L > 20 4 300 Apr21, 2020 1112525 MM Ene Exacution Datecror Fiow Acurocy -From Run Count 1
--.a.:ul FiD: - Type - Fuel - 5:30.0
‘ - = 100% el
Page 2111
Paga 1111
| Date: Aprl 21, 2023 3:26:38 PM
Date: April 21, 202 3:26.38 P Systam ID: CN11461066
: 11461
System ID: CN11461086 Page 14123

|
Page 13123 ‘
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User Hame: darok
Hestname: LAPTOR-CQISKOMY

Agllent CrossLab Comphiance Services

Systom e CH 11481086
Print Date: April 21, 2023 3:26:40 PM

© 2022 by Aglient Technologies

User Nama: sacnguthaliarak
Hestname:

Agilent CrossLab Comphiance Services.

System id: CH114B108L
Prict Date: Agrid 21, 2023 1:26:40 PM

GE-4_BKK_END1IT_ALS Transaction
0C.6_DKK_ENO12T_ALS Transaction log:
Time Tranaactn  Astiviy Typaof Transaction Optionsi lomation
Tima Tamacian  Astvy Type of Transsetien Optienat laformation suie Postornad
State. Parformed
Apl 39, 2023 112043 AM End Execuion Detecior Fiow Accurmcy - Back  Rum Count 1
Aol 21, 2021 11:25:36 AM. Start Exocuion Detector Flow Accuracy - Front Nena. FI0: - Type - Gridirsr - §: 4000
FID: - Typn  Osigizer - S 4000 mimin - L <= 10.0% satpoint
- L <1 10,0% satocit
AR 2020 112845 AN S Executon Dtnckor Fiow Acourecy - Back  None
AGAI 21, 2027 112RAD AN Aust ™ Oetoctor Flow Accurasy - Front - Manusd Dada Enty | FID: - Typs : Makaup - §: 25.0
FID-. Typa - Onidiar. 8 4000 i - L < 10.0% sapsiet
mimin L <5 10.0% sstpoint
A 20,2620 112701 A AusiL Duts Detacir Fow Acouracy - Back
Apri 21, 2023 112842 WM. Eng Esecuton Detectar Fiow Acouracy - Frent Run Count 1 FIS:+ Type  Makeup - 5: 280
P Type : Oxidar. & 4000 mimia- L <3 10.0% weant
i - L <= 10.0% sslsoit
( A 21, 2073 142108 AM End Exeeution Detocior Fiow Accuraey - Beck  Run Count 1
Apeil 21, 2073 112544 AM Starl. Exocution Detactor Flow Acoursay - Front  Nems FIO: - Typa Makaup - 6:25.0
D Tyve  Makep - 8- 50 mlmin.- L < 10.0% saweing
mUmin. L 8 10.0% satzat |
| Aprll 21,2623 112707 AM Siant Exocution
Aprl 21, 023 112600 AM Audt [ Dtocior Flaw Accuracy - Froni Manuel Dua Enry |
FI0: Type - Wi - §: 25.0
mmin L. <2 10,0% selooint
Mgl 21, 2023 112600 AM Erd Execution Detesior Flaw Accurady - Frond  Run Caunt 1 | Aprd 21, 3083 192133 AM Ausit Data
FID: - Type : Makewo - :25.0
mimin - L <= 10.0% selpaint | Oven - §:230.0°C-L 3510
Aol 20, 2923 112808 AM. Start Exocuten Datacor Flow Accutacy - Back None A A% e,
O Typa - Fusi-6: 300 A 2,263 112125 AM En Exscution Run Caued 1
mmin - L <= 10.0% selpaint
Aoru 21, 2023 112010 AN Ause '™ Detecor Fiow Aceusty - Back  Wanust Data Envy
FID: - Type  Fuel- 51 0.0
LI - L. 45 10.0% setpolat Apdl 21, 2023 11:27:37 AM St Execution None
AP 21, 2023 112622 Al Eng Exaeuton Dotactor Fiow Accuracy - Back R Gourt - 1
FID.-Type Ful-§ 300
(_ LA - L s 10.0% watpoint (
= R 2 s B =rR A2 2020 112154 A Aut Deta onan Mamsl Onta Envy £
FI0: - Typn : Oociner - 4000 Ovan 5 1002°C L ra 10
‘Mmin « L < 10.0°% seipoint AND = 10% K
April 21, 2023 11:26:30 AM Auct Data Colector Flow Assunacy - Back  Manwal Dats Ertry
FID: - Typa : Ouidan - 5: 4000
mbimin < L <5 10.0% selpoint |
Paged /11
Pagas /s
|
Date: Apr 21, 2023 3:26:38 PM
Date: Apri 21,2023 3.28:38 PM | System 10: CH11461086
System ID: CH11461068 | Page 16/23 |
Page 15123 | |
Il
|
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User Name. saanguthaltacsk Systam b, EN1 140106
Usor Mame, ananguraiizesh Systom 13; ChY 1481066 Hostname: LAPTOP CQISHOMY Prict Date: April 1, 2021 3.26:45 PR
Hosiname. LARTORCOISKOMY Print Dale Apeif 21, 1873 3.26.40 M
GC.0_UMK_CNO121_ALS Trsmaactien log
6 BKK_ENOIZ_ALS Transaetion log
Time Tramaction  Activity Typaof Transaction ptlonsl nfermaiar
Tima Transaction  Actiity Type of Transaction Optomai nformation s Partormed
= = Ao 21,7920 1129743 A Aust Dan Nosa ang Dok - Front IO+ Owa bios Pain
Aprl 21, 2023 11.27.57 AM End Executon GC Oven Tempuratun. Run Counl 1 Delector FIO - L [Noisa) <= € Wisary' PubbciDocumentsiC.
Aoy - 700G Temptohrs 0MOPA-LIOAY X250 hemOBLAORAOD_ OTG
Own 8 108C L >e 10 ko _ALS 20730020000 606
A0 €= 1.0% satosin in K on2om0n2
Apei 21, 2023 112759 AM. Stam Exscution 0C Ovon Tompershure Siabiky Nenn ::’h" cohier
THRO. - Tomporstns . Ovin L
S 1000'C Lm0 dC Apni 21, 2020 113200 AM. Eng Exaoution Nolse 80 DAl - Front FIO. Aun Counl 1
Aprk 21, 2023 11:20:07 AM Aushl Dets. OC Oven Temperalurs Slablity  Manusl Data Eniry P LG
0.10pA - L (D) <= 250
TOW0. - Terperature | Oven (’
( 5 1000°C L =08C sl
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

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

Tel.0-2435-8800 Fax.0-2433-1679 e-mallical i com hitp.// ithiphorn.com

INSC-TISI-TIS 17025

Cert. No, : ACC23009

Pages : lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR
Maunufacturer : RION

NC-74

4178121

RYG _F50213

Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAIL AND,

F———

Location : ’!’-"F‘ﬁ" Z
Ambient Temperature : (23023 ) ¢
Pressure : (1013 £3 ) kP S o
Relative Humidity : (500 20 ) % e

Received Date :
Calibration Date ;
Date of Issue :

24 JANUARY 2023
26 JANUARY 2023
27 JANUARY 2023

Calibrated by :

Approved by : ; W i

( Thanakul Petchurai )

Nuthakomn Pisutpaisan

This fi

is issued in s with the of ISOAEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS124M-4H-020664

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. + ACC23009
Job N, VOGOACON3]
Pages 1 2of3

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 calibrator was measured using the reference

microphone,

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

Instrument Model Serial Neo, Cert, Nay Due Date
Wavelorm Generator 135118 MYS52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A LEL.BP 04/0265 09-Feb-23

1 Multimeter 334614 EEL.BP. 0310265 09-Feb-23
Digital Multimeter 134614 MY60024273 EEL.BP. 0370265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Febr23
Measuring Amplifier NA42KAL 34560495 AA-3005-22 22-Feb-23
Audio Analyzer AVR-3360A  V744B60GY EF-0010-22 07-Feb-23

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

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Rescarch (TISTRL

QF -TS12-04-04-020664

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Contimuation of Calibration Certificate

Cert. No. 1 ACC23009

Job No. : VOG6ACO031

Pages  : 3of3

Result of calibration ;

1. Sound pressure level

Specified sound Measured Deviated Toleranc
pressure level value value Uncertainty limit
dB) (did) (di} (aB) (dB}
94 94.16 016 0,14 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty Limit
(Hz) (Hz) (%) (%) (%)
1000 1003.2 0.3 0.1 1.0
3. Total distartion
[ Messured vatue (%) | Uncerainiy (%) | Tolermes Bt (%) =]

[ 197 | 0.10 | 30 |

The reponied uncertainty is based on a standard uncertainty multiplied by coverage factor & - 2

or any value following calculation, prov iding a lovel of confidence of approximately 95 %

End of Calibration Certificate

QF- 151 2-04-04-020660

- 8TA. .




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthern Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND. WSC-TISI-TIS 17025
Tel0-2435-8800 Fax.0-2433-1679 e-maik:cal-c 0 com htip h om
Cert. No. : ACL23043
Pages  : l1of&

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : ‘NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00900072 / 188465 101734

1D No.: RYG FS(493

Condition As Found : GLoon

ALS LARORATORY GROUP {THAILANDN COL LTD,

164 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK. 10250 THAILAND.

Customer :

WX
Location : . o
Ambicent Temperature : (23043 i T “
Pressure : (1013 #3) KPa ﬁ«{rj
Relative Humidity : 1500 220 Y X

Reccived Date
Calibration Date :
Date of Issue :

06 JANUARY 2023
13-18 JANUARY 2023
19 JANUARY 2023

Calibrated by :

Approved by :

77 R
)

{ Thanakul Petchurai

This certificate is 1ssued in accordance with the requireinents of ISOTEC 17025 standard, may not be reproduced

other than i full, exeept with the prior w approval of the head of Calibration Laboratory

QF TSIZ-0444-020064

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN

Cert. No, : ACL23043

Job No.  : VC66AC0024

Pages ¢ 20f8
Calibration Procedure @

CP-AC-01

Calibration Method :

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

The SIM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

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

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

Instrument Madel Serial No, Cert. No, Due Date
Waveform Generator 332100 MYA4B01 7076 LF-0007-22 (4-Feb-23
Waveform Generator RELII] MY52302742 EF-D008-22 04-Feb 23
Digital Multimeter REETIPN MYS3220104  LL1BP. 040265  09-Feb-23
Digital Muktimeter 334617 MYS3220076  LELBP, 030265 09-Feb 23
Digital Multimeter 344614 MY60024273  FFI BP.05/0265  09-Feb-23
Programmable Attenuntor MAT-1070 62100114 EI-0009-22 07-Feb 23
Condenser Microphane 4180 2977500 AA-101322  24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22  22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for (s calibrated item vnly
3. This certificate is tracesble to the intemational system of unit maintined at ©

1.1 Natiopal Institute of Metrology {Thailand).

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

OF - TH12-04-04 0206064

- AAA. .

J

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACL2343
Job No. @ VO66ACTHI24
Pages  : 3ofd

Summary of Measurenent Result @

Uneertainty Maximun-permitted
Parnmeter Pass Fail ) uncertainty of
measurement (dB)
1. Absolute sensitivity v . 02 NA
2. Self-generated noise v - 02 NA
3. Acoustical signal tests of frequency weightings
125 He o 0.3 0.6
1000 112 v 0.3 .6
8000 12 v 0.3 0.7
4. Llectrical signal iests of frequency weightings
For 10117 10 4 kHz v 0.3 0.6
For = 4 kHz to 10 kHz v 0.3 0.1
For > 10 k117 10 20 kil E 1.0
5. Frequency and fime weightings at | kHz v - 0.2 02
6. Long - term stability v 0.1 0.1
7. Level lincarity on the reference level range v 0.2 03
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v 0.2 0.3
10. Peak € sound level v 02 0.3%
11. Overload indication v s 0.2 0.2%
12. High level suability v 0.1 0.1

QF-TS12404-04-020664

2L

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATTON LABORATORY

Continuation of Calibration Certificate
Cert. No. © ACL23043
Job No. : NCEAACTHI24
Pages @ dofl 8

1. Absolute sensitivity

Reference Measured Acceplance
Acoustic Signal Veloe Deviation Limit
(dB) (dB ) (dB) (dB)
93.9(93.95) 914 0.0 +).3

2. Sclf-generated noise
2.1 Normal test

Measured Value
(dB )

14.2

2.2 The mierophonie of the sound level meter was replaced by clectnical signal input deviee.

Trequency Measured value
Weighting (4B
A - weight 105
€ - weight 172
Flat 22

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) R Acceplance
Fla C-wei -
t weight A-weight Limits
125 0.3 0.3 .3 = 1.5
1000 0.0 0.0 0.0 = 1.0
8OO0 -1.0 -0.9 0.9 *5.0
QF- TSI 2-04-(4-020664 Z_
BLi -




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

e CALIBRATION LABORATORY e CALIBRATION LABORATORY

Continuation of Calibration Certificate Continuation of Calibration Certificate

Cert. No. : ACL23043
Job No. : VC6AC0024

Cert. No. : ACL23043

‘ SITHIPORN, SITHIPORN ASSOCIATES CO,LTL.
! Job No. : VC66ACH024
|

Pages : Sof§ Pages : 6of8
4. Electrical signal tests of frequency welghtings 7. Level linearity on the reference level range
Weighting network response with relative 10 1 kHaz. Anticipated Measred Devisied A <
Frequency Devistion from various (requency weighting response curve (dB) | Value Value Value Limits
(lz) . Acceptance (d ) (dB) (dB) (dB)
i Comig [komns Limits 1370 1370 0.0 1.1
63 01 0.1 0.1 22.0 136.0 136.0 0.0 & LI
125 0.1 0.0 0.1 £1.5 135.0 135.0 0.0 1.1
250 0.0 0.0 0.1 1.5 134.0 134.0 00 + 1.1
500 0.0 0.0 0.1 +1.5 133.0 133.0 0.0 %11
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
8000 0.0 0.1 01 150 24.0 124.0 0.0 1.1
119.0 119.0 0.0 # L1
114.0 114.0 0.0 + 1.
&, Frequency and time welghtings at 1 kHz 190 1090 %0 =11
5.1 Frequency weightings at 1 kilz 010 010 0 T
Measured Devigted | Acceptance | 99.0 9.0 0.0 %11
Frequeney Value Valuz Limits 94.0 9.0 0.0 +11
Weighting (dB) (dB) (dn) 8.0 89.0 0.0 x1.)
A - weight 94,0 0.0 - | 34.0 §4.0 0.0 + 1.1
C - weight 9.0 0.0 +02 | 79.0 79.0 0.0 =1.1
Flal 94,0 0.0 02 4.0 74.0 00 1.1
| | 69.0 9.0 0.0 +1.1
5.2 Time weighting at 1 kHz | 64.0 64.0 0.0 +1.1
Measured | Deviaied | Acceptance ‘ 590 390 90 211
Frequency Value Value Limits ; 54.0 54.0 0.0 £1.1
Weighting (dB) (dB) (dB) 49.0 49.0 0.0 1.
Fast 9.0 0.0 - ‘ 440 ns.il 5o 211
Slow 9.0 00 201 ‘ 390 390 90 211
Leg 9.0 0.0 £0.1 34.0 all 80 211
30,0 30.0 0.0 1.1
6. Lang - term stability ‘ 290, ) 0 1
SLM Display [ SLM Displuy | Deviated | Acceptance | i Ll 2 i
Frequency at initial w final Value Limits | 8 o i 2]
Weighting (48) (dn) (a8) (aB) \ 309 50 D il
- i 25.0 249 0.1 + 1.1
A - weight 94,0 94.0 0.0 +03 ‘
I
||
QF-TSI 20404020604 | QE-TS 1204444120604
' o Bht || > Bhfe.
1
\
SITHIPORN  SITHIPORN ASSOCIATES CO,LTD. I SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
) CALIBRATION LABORATORY CALIBRATION LABORATORY
Continuation of Calibration Certificate ; Continuation of Calibration Certificate
Cert. No. + ACL23D43 Cert. No. : ACL2343
Job No. : VO66ACIN24 Job No. : VCEBAC0024
Pages : Toff Pages @ Bof§
A, Level linearity including the level range control
11 Overload indication
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits Measured value ( dB } Deviated Acceptance
(dB) (dB) {dB) (dB) Positive Negative Value Limits
Auto 94.0 94.0 0.0 1.1 : one-half eycle | one-halfeyele [ (dB) (d8)
896 89.6 0.0 415
9. Tanc hurst response
Time fmf burst Anticipated | Measured Deviated Anullpunu 12, High level stability
duration, Th Cyele Value Value Value Limits
Weighling (ms) 1dB) LdB ) (dB ) (dB) =
T 1 e T 5 VT ] SIM Display | SUM Display Deviaied Acceplance
Frequency at initial at final Value Limits
Fast 2 B 117.0 170 0.0 1.0;-2. Weighting e i i i (aB)
200 KOO 134.0 134.0 0.0 1.0
2 % 108.0 108.0 0.0 1.5:-5.0 A - weight 137.0 137.0 oo 0.3
Slow
200 8OO 127.6 127.6 0.0 +1.0
0.25 1 99.0 95.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25 |
200 K00 128.0 128.0 0.0 1.0

or any value following calculation providing o lavel of confidence of approximately 95 %
10, Peak C sound level |

|
|
i | The reported uncertainty is based on a standard uncenamty multiplicd by coverage factor b =2
| End of Calibration Certificate
|

Nutnber of cycle Anticipated | Measured Deviated | Acceptance |
in Value | Value, Lepeak|  Value Limits |
test signal (dB) (dB) {dB) (dB) |
Conlinuous 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 eycle 1354 135.1 -03 2.0
Negative half eycle 1354 135.1 0.3 2.0

QF-TS| 240M-(4-020664 QF-TS 120404020664
- alL . Bl .
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CALIBRATION LABORATORY

451-451/1 Sirintharn Rd ,Bangbumru, Bangplud Bangkok 10700 THAILAND.
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X
NSC-TISI-TIS 17025
AL

Cert, No, : ACL22235

Equipment @
Manufacturer :
Model :

Serial No.:

11} No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Pages :  lof§
Calibration Certificate

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01173609/ 172170/ 74021

RYG | S038K

GOOD

ALS LABORATORY GROUP (THAILANDI CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK. 10250 THAR AND.

(230 £3) (8
(1013 £3) kPa |
(500 +20 ) % H

03 OCTOBER 2022
18-19 OCTOBER 2022
20 OCTOBER 2022

Calibrated by : Nathakom Pisutpaisan

T AL

{ Thanakul Petchurai

Approved by :

Ihis certificate is issued in accordance with the requirements of ISOAEC 17025 standard, may aot be reproduced

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

QE TS 24000 2000

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RgEtesss CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. N
Job No.
Pages

: ACL22235
VC65ACH08E
: 20f8

Calibration Procedure : CP-AC-01

Calibration Method ;

This equipment was calibrated by based on TEC-61672-3 (2013) Standard for sound level meter (S1.M).
The SLM had tests 1 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
Waveform Generator 332104
Waveform Generator 335118
Digital Multimeter I361A
Migital Multimeter TUBIA
Drigital Multimeter 344614
Programmable Attenuator MAT-107U
Condenser Microphone 4180
Measuring Amplificr NA-42KAI

Serial No,
MYAB0I 7076
MY52302742
MY53220104
MYS3220076
MY60024273

62100114

2977900

34560495

Cert, No,
EF-0007-22
EF-0008-22

EELBP. 040265

EEL.BP, 03/0265

EEL.BP. 05/0265
E1-0009-22
AA-1013-22
AA-3005-22

Due Date
(4-Feb-23
(4-Feb-23
09-Feb-23
(9-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feb-23

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

3, This centificate is traceable to the international sysiem of unit maintained at :

3.1 National Institite of Metrology (Thailand)

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

QF =TS 2020664

> AT

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result ;

Cert. No. : ACL22235

Jab No.
Pages

L VOBSACONRR
: dof8

Uncertainty | Mavimum-permitted
Parameter Pass Fail uncertainty of
(dB) 7
measurement (d13)
| Absolute sensitivity v = 0.2 NA
2. Self-penermed noise v 0.2 N A
3. Acoustical signal tests of frequency weightings
125 12 & . 0.3 0.6
1000 Hz v 0.3 0.6
8OO0 Hz v 0.3 0.7
4. Llectrical signal tests of frequency weightings
For 10117 104 kHz v 0. 0.6
For = 4 kHz ta 10 kHz v 03 07
For > 10 Kz t 20 kIl - - 1.0
5, Frequency and time weightings at | kiz v 0.2 0.2
6. 1ong - tem stability v 0.1 0.1
7. Level linearity on the refercnce level range v 0.2 03
8. Level linearity including the level range control v - 02 0.3
9. | one burst response v 0.2 0.3
10. Peak € sound level v - 02 0.35
11, Overload indication v 5 0.2 025
12. High level stability v - 0.1 0.1

QF-TS 204044120064

= A, .

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22235

Job Mo, VOBSACHISR
Pages : dofR
Resuli of calibration ;
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB} (dB)
93.9 (93,95) 9319 0.0 0.3

2. Self-gencrated noise
2.1 Normul test

Measured Value
{dB )
15.1

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
€ - weight 150
Flat 237

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) Acceplance
Fl; C-wei % it
at weight A-weight Vi
125 0.2 0.2 0.3 1.5
1060 0.0 0.0 0.0 4 L0
800U .6 -(.5 0.5 5.0

QF-TS12-04-04-020004

7 2L




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
szatione: CALIBRATION LABORATORY

Continuation of Calibration Certificate

: Sof8

4. Electrical signal tests of requency welightings
Weighting network response with relative 1o 1 kHz

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) gty ¥ Acceptance
Flat C-weight A-weight Limits
63 -0.1 0.1 0.1 2.0
125 0.0 0.0 0.0 1.5
250 0.0 w0 uo £1.5
500 0.0 0.0 0.0 11,5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 420
4000 0.0 0.0 0.0 43.0
ROO0 0.0 0.1 0.l 15.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kiz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) 1dB)
A - weight 94,0 0,0 -
C - weight 9.0 0.0 0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated | Aceeptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fasl 94,0 0.0 -
Slow 94.0 0.0 *0.]
Leq 94,0 0.0 10,1
6. Long - term stability
SIM Display | SLM Display | Deviated Acceplance
Frequency atinitial a final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 9.0 0.0 0.3

QF =TS I2-04-04-02 004

n AL .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
gEinelnies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. : ACL22235
Jab No. : VC6SACO088
Pages : 6of8

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 %1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 1.1
1340 134.0 0.0 £ 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 41,1
124.0 124.0 0.0 % 1.1
119.0 119.0 0.0 2 1.1
140 1140 0.0 # 1l
109.0 109.0 0.0 21,1
104.0 104.0 0.0 # %1
99.0 9.0 0.0 2.1
94.0 94.0 0.0 + 1.1
¥9.0 £9.0 0.0 1.1
B4.0 84.0 0.0 + 1.1
79.0 79.0 0.0 £ 1.1
74.0 4.0 0.0 £1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 53.9 -0.1 +1.1
49.0 49.0 0.0 #1.1
44.0 44.0 0.0 %1.1
39.0 38,9 0.1 1.1
34.0 339 -0.1 % 1.1
30.0 29.9 0,1 1.1
29.0 28.9 0.1 L1
28,0 27.9 -0.1 1.1
270 26.8 0.2 + 1.1
26,0 25,8 -0.2 + 1.1
25.0 24.8 -0.2 1.1

QEF-TS12404-04-020604

7 AL

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN

Cert. No, : ACL22235
doh No. @ VORSACO0SE
Pages @ Tof8

8. Level linearity including the level range control

Anticipated Measired Dreviated Acceplance
Range Value Value Value Limits
(d ) (dB) (dB) (dB)
Auio 94.0 4.0 0.0 1.1
9. Tone burst response
Time Tone burst Measured Deviated
duration, Th Cyele Value Value
(ms ) (dB ) (dB)
0.25 1 107.9 .1
Fast 7} B 117.0 0.0
200 KOO 134.0 0.0 =1.0
Slow 2 8 108.0 0.0 1.5:-5.0
200 800 127.6 0.0 +1.0
.25 I 98.9 0.1 1.5;-5.0
SEL 2 & L08.0 0.0 1.0;-25
200 800 128.0 0.0 1.0
10. Peak € sound level
Number of eyele Anticipatcd | Measured | Deviated | Acceplance
in Value Value, Lepeak, Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 1330 0.0 -
One 1364 135.6 0.8 £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 i
Pasitive half cycle 1354 135.2 02 2.0
Negative half eycle 135.4 135.2 0.2 .0

QF-TS1 2-04-04-020664

~2dd

Cert. No. : ACL222358

Job Noo : VOOSACMBE
Pages  : Bof8
11 Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-hall cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 £1.5
12. High level stability
SIM Display | SIM Display Deviated Acceptance
Trequency al initial at final Value Limits
Weighting 1dB) (dB ) (dB) (dB)
A - weight 137.0 137.0 0.0 4.3

The reported uncertainty is based on a standard uncerlainty multiplicd by coverage factor k =2
ly 95 %

or any value following Jation,providing o lavel of confi of app

End of Calibration Certificate —_—

QF-TS124M-H-020664




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY -

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

NSC-TISISTIS 17025

Cert. No. : ACL22237
Pages : T1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Scriul No. 01173611/ 172173/ 74023

1D No.: RYG FS0390

Condition As Found : GOOD

ALS LABORATORY GROUP (THAIL AND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN T UANG,
BANGKOK, 10230 THAILAND

Customer ;

Location : . P ferrr P
Ambient Temperature : (230 3 ) « .
Pressure ; (1013 23) kPa VEDBY e |
Relative Humidity : 1500 £20 ) %5 = ; :
15 /o

Received Date : 03 OCTOBER 2022 B DR
Calibration Date : 18-19 OCTOBER 2022
Date of Issuc 20 OCTOBER 2022

Calibrated by : Nathakom Pisutpaisan

Approved by :

var sy

( Thanakul Petchurai )

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

other than in full. except with the prior writien approval of the hiead of Calibration Laboratery..

Qb 1812040210664

SITHIPORN

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22237
Job No.  : VC65ACO088
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

Instrument Mol Serial No. Cert. No. Due Date
Waveform Generator 332104 MY48017076 EF-0007-22 04-Feb-23
Wavelorm Generator 335118 MY52302742 ET-0008-22 04-Feb-23
Digital Multimeter EEELIRY MYS32200104 EELBP. 04/0265  09-Feb-23
Digital Multimeter 1461 A MYS53220076 FEL.BP, 03/0265  09-Feb-23
Digital Multimeter REETI Y MY60024273 EEL.BP, 05/0265  09-Feb-23
Programinable Atenuator 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

2. This result of calibration was foind sccurate as shown on date and place of calibrution for this calibrated item only
3. This certificate is iraceable to the intemational sysiem of unit maintained at &

1.1 National institute of Metrology (Thailand).

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

QF-TS 2040020004

> Al

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22237

Job No. @ VORSAUDOSE

Pages  : dol§
Summary of Measurement Result :

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurcment (dlB)

1. Absolute .. NA
2 Sell-gencrated noise | 0z NA

3. Acoustical signal testx of frequency weightings
125 liz & 0.3 0.6
1000 11z v 0.1 0.6
8000 1z v 0.3 07

4. Flectrical signal tests of frequency weightings

For 10 112104 kHz v 0.3 0.6
For > 4 khz 1o 10 kHz v 0.3 0.7
For > 10 klz to 20 klz - 1.0
5. Frequency and time weightings ut 1 kiz v 0.2 0.2
6. Long - term stability v 0l 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the level range control v 1.2 0.3
9. Tone burst response v 0.2 03
10. Peak C sound level + 02 0.35
11, Overload indication v 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TSI2-04-(4-020664

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL22237
Jah No. @ VOBSACHOSE

Pages @ dof8
Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceptanice
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dp)
93.9(93,05) 939 0.0 10.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )
15.4

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

Frequency Measured value
Weighting (dB )
A - weight 120
C - weight 18,1
Flat 219

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)
(He) , . Acceplance
Flat C-weight A-weight b
Limits
125 0.5 04 0.5 + L3
1000 0.0 0.0 0.0 + 1.0
BOOG 0.2 -0.2 =001 +5.0

QF= TSI 2040206064




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,

Cert. No. : ACL22237
Job No. : VC65ACO088
Pages : Sof8

Frequency Deviation from various frequency weighting response curve (dBB)
(Hz) 2 3 Acceplance
Flat C-weight A-weight Limits
63 0.1 0.0 0.0 +2.0
125 0.0 0.0 0.0 1.5
250 0.0 0 0.0 +1.5
S00 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 0o 0l 0,1 +5.0
5, Frequency and time weightings at | kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting () (dB) (dB)
A - weight 94.0 0.0 .
C - weight 94.0 0.0 +0.2
Flat 9.0 0.0 £0,2
5.2 Time weighting st | kHz
Measured Deviated Acceptance
Frequency Value Valve Limits
Weighting tdB) (dB) (dB)
Fas| 94.0 0.0 g
Slow 94.0 0.0 +0.1
Leg 94.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated | Acceplance
Frequency at initial ut final Value Limits
Weighting (dB) (dB) (dB) (dB )
A - weight 94.0 4.0 0.0 +03

QF TS 120404020604

= AL

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

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 1.1
136.0 136.0 0.0 +1.]
135.0 135.0 0.0 +1.1
1340 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
124.0 124.0 0.0 1.1
119.0 119.0 0.0 2 1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 % 1.1
1040 104.0 0.0 1.1
99.0 929.0 0.0 1.1
94.0 94.0 0.0 +1.1
R9.0 89.0 0.0 % 1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 1.1
74.0 4.0 0.0 & 1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +1.1
340 540 0.0 £1.1
49.0 49.0 0.0 + 1.1
44.0 44,0 0.0 +1.1
9.0 38.9 -0.1 + 1.1
34.0 339 -0.1 + 1,1
30.0 29.9 -0.1 + 1.1
29.0 28,9 0,1 Ean!
28.0 27.9 -0.1 +1.1
27.0 26.9 0.1 4.1
26.0 25.9 0.1 1,1
25.0 24.9 0.1 +1.]

QF-TSI2-04-04-020064

Cert. No. : ACL22237
Job No. 'C65ACO08E
Pages @ Gof8

= AT

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

ACL22237
CoSACON8K
Pages : Tof8
8. Level linearity including the level range control
Anticipaied Meusured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Tume Tone burst Anucipated Measured Devisted Acceplance
duration, Th Cycle Value Value Value Limits
Weighting Lms) (dR ) (dB 1 LdR ) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 & 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134,1 0.1 +1.0
Biw 2 & 108.0 TOK.0 0.0 54-5.0
200 8OO 127.6 127.6 0.0 £1.0
0.25 | 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 8OO 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Devisted | Acceptance
in Value Value, Lepeak Valuc Limite
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0
One 1364 1354 -1.0 +3.0
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB ) (dB ) (dB) (dB )
Continuous 133.0 1330 0.0 -
Positive half cycle 135.4 1352 -0.2 2.0
Negative half cycle 135.4 135.2 0.2 4.0

QF-TS12-04-04-020664

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22237

Job No. 1 VOBSACDUSE
Pages : BofR
11 Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negalive Value Limits
one-half cycle | one-half eycle (dB) (dB)
89.6 89.6 0.0 .5
12. High level stability
SLM Display [ SLM Display Devinted Acceplance
Frequency at initial at final Value Limits
Weighting (dB) 1d8) (dn) (dB)
A - weight 137.0 137.0 0.0 0.3

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

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

End of Calibration Certificate .

QF-TS12-04-04-020664




SITHIPORN ASSOCIATES CO.LTD.

CALIBRATION LABORATORY

451-45111 Sirinthorn Rd Bangbumry, Bangplud Bangkok 10700 THAILAND.

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:calc p

NSC-TISI-TIS 17025
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Scrial No.:

1D No.:

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01122607 / 145554 / 34373

RYG FS0019

Cert. No. : ACL23046
Pages @ 1of8

Condition As Found : GOOD

ALS 1T ABORATORY GROUP (THAIL ANDI CO., LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN L UANG,
BANGKOK, 10250 THAILAND.

Customer :

Location :

Ambient Temperature @
Pressure :
Relative Humidity :

Received Date :
Calibration Date
Date of Issue :

(230 +3) €
(1013 £3) kPa
€500 420 ) "o

06 JANUARY 2023
13-18 JANUARY 2023
19 JANUARY 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by ¢

T ERA. -

( Thanakul Petchurai )

This centificate is issued n accordance with the requirements of ISOTEC 17025 standiard, may not be reproduced

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

QF-TSE-04-4-074bb4

SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD.
Coneate CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23046
Jab No. @ VC66AC0024
Pages  : 20f8

Calibration Procedure ; CP-AC-01

Calibration Method :
T'his equipment was calibrated by based on IEC-61672-3 (2013) Standaed for sound level meter (SLM).
The S1M had tests 10 Acoustical and Electrical signal tests of frequency weighting with Anechioic chamber and Reference

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

Condition of this result of calibration :

I. Reference Standard Instruments
Instrument Madel Serial No. Cert. No. Due Date
Waveform Generator 13210A MY4RO17076 EF-0007-22 04-Feh-23
Waveform Generator nsnn MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 34614 MYS3220104 LELBP. 04/0265  09-Febh-23
Drigital Multimeter 3M6IA MYS3220076 FEL.BP. 03/0265 09-Teh-23
Digital Multimeter 61A MY 60024273 EELBP. 05/0265  09-Feb-2?
Programmable Atlenumnor 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

2 This result of calibration was found accurate as shown on date and place of calibraton for this calibrated ilem only.
3, This ceriificate is traceable Lo the international system of umit mainteined at ©

3.1 National Institute of Metrology (Thailand)

3.2 Thailand |

f Scientific and Technological Research (TISTR).

QF- TS 12400 M -020604
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Continuation of Calibration Certificate

Cert. No. : ACL2Z304G
dob Mo, VOGGACH024
Pages @ 3of8

Summary of Measurement Resull 5

v i permilted
Parameter Pass | Fail @n uncertainty of
measurcment (dB)
1 Absolute sensitivity v . 0.2 N A
2. Sell-generated noise ¥ - 0.2 NA B
3. Acoustical signal tests of frequency weightings
125 1z v 5] 0.6
1000 v 03 0.6
BOO0 1z v 0.3 0.7
4. Ilectrical signal tests of frequency weightings
For 10 1z 104 kl1z v 0.3 0.6
For >4 kHz 10 10 kHz v 03 0.7
For > 10 kHz w 20 kllz - = 1.0
5. Frequency and time weightings a1 | kHz v - 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the level range control v - 0.2 03
9. Tone burst response: v % 0.2 0.3
10, Peak C sound level v - 02 0.35
11. Overload mdication v 3 0.2 0.25
12. High level stability 4 . 0.1 0.1

QF-TSI2-04-0-020064
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATTON LABORATORY

Continuation of Calibration Certificate

Result of calibration ;

1. Absolute sensitivity

Cert. No. : ACL23046

Job No.
Pages HERUE

Reference Measured Aceeplance
Acoustic Signal Value Deviation Limit
(dB ) (dB) (dn) (dB)
93.9 (93.95) 93.9 0.0 #0.3

2, Self-generated noise
2.1 Normal test

Measured Value

L NCBHACTIN24

(dB)
15.7
2.2 The mucrophone of the sound level r was replaced by electneal signul input device.
Frequency Measured value
Weighting (dB)
A - weight 9.9
C- 16.5
Flat 22,4

3. Acoustical signal tests of frequency welghtings

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

Frequency Deviation from various weighting response curve (dB)
(Hz) it Coweight Kveetaid An:n.:pl.nnm:
Limits
125 0.6 0.6 0.6 415
1000 0.1 0.1 0.1 + 1.0
000 2.3 23 -2.3 +5.0

QF TSI 2-H-04-020064
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
bl CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency welghtings
Weighting network response with relative 1o | kHz.

Cert. No, : ACL23046
Jab No. 1 VC66ACH024
Pages : Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . Acceptance
Flat C-weight A-weight Limits
63 0.0 0.1 0.0 2.0
125 0.0 0.1 0.0 *1.5
250 0.0 0 0.0 +1,§
500 0.0 0.1 0.0 *1.5
. 1000 0.0 0.0 0.0 1.0
2000 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 welghtings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (a8 ) (dn)
A - weight 94.0 0.0 =
C - weight 94.0 00 02
Fla 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Devialed | Aceeptance
Frequency Value Value Limits
Weighting (dB) (dB) (dn)
Fast 94.0 0.0
Slow 94.0 0.0 2 (.1
Ley 94.0 0.0 0.1
6. Lang - term stability
SIM 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 IRE204-04-020664

> Ak

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
coehe CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23046
Job No.  : VO66ACH024
Pages : 6of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Accepliance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 £ 1.1
136.0 136.0 0.0 x1.1
135.0 1350 0.0 4 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 a1
129.0 129.0 0.0 £ 1.1
1240 124.0 0.0 £1.
119.0 119.0 0.0 41,1
1140 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
1.0 104.1 0.1 411
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 1.1
740 4.0 0.0 1.1
69.0 69.0 0.0 *1.1
64.0 64.0 n.o +1.1
59.0 590 0.0 *1.1
54,0 54.0 0.0 *1.1
49.0 49.0 0.0 %1.)
44.0 4.0 0.0 x1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 x1.1
30.0 29.9 -0.1 1]
20.0 28.9 0.1 % 1.1
280 279 0.1 £1.1
27.0 270 0.0 Eanl
26.0 25.9 0.1 1.1
25.0 24.8 -0.2 + 1.1

QF-1ST 204040210
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SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

& Level linearity inclnding the level range control

Cert. No. : ACL23046
Job No. 1 VO66ALTH2S
Pages  : Tof8

Anucipated Measured Deviated Acceptance
Runge Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 9.0 0.0 +].1
Y. Tone burst response
Time Tone burst Anticipaied Measured Deviated Avceptance
duration, Th Cwele Value Value Value Limits
Weighting (ms) tdB) (dB) (dB ) (dB)
0.2 1 108.0 108.0 0.0 3 :<5.0
Fast 2 L) 117.0 1170 0.0 0;-2.5
200 OO 134.0 134.1 0.1 1.0
Sow 2 L 108.0 108.01 0.0 5 -5.0
200 200 127.6 27.6 0.0 1.0
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 B 108.0 108.0 0.0 1.0;:-2.5
200 8O0 128.0 128.1 0.1 +1.0
10. Peak € sound level
Number of cycle Anticiputed |  Measured Devinled | Acceplance
in Value Value, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 1364 136.2 0.2 +3.0
Number of cycle Anticipated Measured Deviated Aceeptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Conlinuous 133.0 133.1 0.1 -
Positive halfl eycle 135.4 1352 0.2 +2.0
Negative half cycle 135.4 1352 02 420

QF-TS I 2-M-4-020664
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL23046
Job Mo, VCGBACDN24
Pages  : Bof§

11 Overload indication

Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 §9.7 0.1 *1.5
12. High level stability
SLM Display | SIM Display Deviated Acceptance
Frequency atinitial al final Value Limits
_“c-w-lms (dB ) (dn ) (dn (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncentainty 1s based on & standard uncertainty multiplied by coverage factor k = 2

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

End of Calibration Certificate

QF TS I2-4N-H-020664
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CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumry, Bangplud Bangkok 10700 THNLAND
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Calibration Certificate

Equipment :
Manufacturer ;

SOUND LEVEL METER
RION

Model : NL-42/ Microphone 1C-52 / Preamplifier NH-24
Serial No.: 01222716/ 143832/ 22763
1D No.: RYG F&0020

Condition As Found : GOOD

Customer :

ALS T ABORATORY GROUP (THAI ANI) (A,

Cert. No. : ACL23047
Pages :  1ofB

LTD,

104 PHATTHANAKAN 40, PHATTHANAKAR ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND

Location :

Ambicnt Temperature (230 43 ) (8
Pressure : (10013 £3) kPu
Relative Humidity : {500 420 ) o

Reccived Date @
Calibration Date :
Date of Issue :

06 JANUARY 2023
13-18 JANUARY 2023
19 JANUARY 2023

Calibrated by :

Approved by :

Hinalem. v
#1

131y fag

Nathakom Pisutpaisan

/,,@,ém.

Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISOTEC 17028 standard, may not be reproduced

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

QF-TS 12040402060

Pages ¢ 2of8

Calibration Procedure : CP-AC-01

Calibration Method ;
This equipment was calibrated by based on [EC-61672-3 (2013) Standard for sound level meter (SLM).

SITHIPORN  SITHIPORN ASSOCIATES CO.,LTD.
KEsatighes CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert, No. : ACL23047
Job No. : VC66ACD024

Ihe SIM had tests 10 Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments
Instrument Model Serial No. Cert, No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 335118 MY$52302742 FF-0008-22 04-Feb-23
Digital Multimeter 4614 MYS322014 EILBP. 040265 09-Feb-23
Digital Mulumeter 34614 MY 53220076 IE1.BP. 030265 09-Feb-23
Digital Multimeter 4461A MY 60024273 LEL.BP. 05/0265  09-Feb23
Programmable Attenuator 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

only

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

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

QF 181204000

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result

Cert. No. : ACL23047
Joh No. § VCBSACH024
Pages  : dof8

Uncertainty | Mavimum-permitted
Parameter Pass Fail uncertainty of
(@B) :
measurement (dB)

1 Absolute sensitivity K 02 NA
2. Sell-generated noise v 02 NA

1. Acoustical signal tests of frequency weightmgs
125 Hz, v 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hs v 0.3 0.7

4. Flectrical signal tests of frequency weightings

For 10 117 10 4 kHz v 0.3 0.6
For 4 kH7z to 10 kHz v 0.3 0.7
For > 10 kHz to 20 kil# - 1.0
5. Frequency and time weightings a1 | kHz v 0.2 0.2
6. Long - term stability v 0.1 0.1
7, Level lincarity on the reference level range v 02 0.3
8. |evel linearity including the level range control v 02 0.3
9. Tone burst response: v - 02 0.2
10. Peak € sound leve) v 02 0.35
11 Overload indication v - 02 0.25
12. High level stability v . 01 0.1

QF TSI 20404020664

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL23047
Joh No. - VOBGAC0024
Pages ¢ doff
Result of calibration =
1. Ahsolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB} (dB ) (ds) (dB)
43.9(93.95) 93y 0.0 403

2. Self-gencrated noise
2.1 Normal test

Measured Value
(dB
15.1

2.2 The microphene of the sound level meter was replaced by clectrical signal input deviee,

Frequency Measured value
Weighting (dB )
A - weight 1.6
C - weight 17.4%
Flat 238

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

Frequency Deviation from various freq response curve (dB)
(i Flat Coweight | A-weight Absepiieg
Limits
125 0.5 0.5 0.5 +1.5
1000 0.1 0.1 0.1 = 1.0
K000 1.3 1.2 -1.2 +5.0

QF-TSI2-4-04-0200664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

15 50C |

tes

Continuation of Calibration Certificate

Cert. No. : ACL23047

6. Long - term stability

QF TS 20444020064

Job No. : VCE6ACD024
Pages : 5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various freq i response curve (dB)
(Hz) . Acceplance
Flat C-weight A-weight Limbis
63 0.0 0.0 0.0 +2.0
125 0.0 [ T 15
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 #1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.l 00 2.0
4000 0.0 0.1 00 43,0
8000 (] 0.1 0l £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | KHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighiing (dn) (dB) (dB )
A - weight 94.0 0.0 -
C - weight 94.0 0.0 02
Flal 94.0 0.0 0.2
5.2 Time weighting at 1 kHz
Measured Deviated | Acceptance
Frequency Vilue Value Limits
Weighting (dn) (dB) ()
Fast 04.0 0.0 =
Slow 94.0 0.0 0.1
Leg 94.0 0.0 +0.1
SLM Display [ 81 M Display | Deviated Acceptance
Frequency a initial ot final Value Limits
Weighting (dB ) (dB ) (4B ) tdB)
A - weight 4.0 94.1 0.1 £0.3
- 2Lt

SITH

clates

IPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference kevel range
Anticipated Measured Deviated Aceeplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
1310 137.0 0.0 * 11
136.0 136.0 0.0 + 1.1
135.0 135.1 0.1 1.1
134.0 134.1 0.1 +1,]
133.0 133.0 0.0 & 1.1
132.0 132,0 0.0 % 1.1
1310 131.0 0.0 +1.1
129.0 129.0 0.0 = 1.1
124.0 124.0 0.0 1,1
119.0 119.1 0.1 1.
114.0 114.0 0.0 1.1
108.0 108.0 w0 x 1.1
104.0 104.1 0l £ 1.
99.0 99.0 0.0 +1.1
94.0 04.0 0.0 1.1
§9.0 §9.0 0.0 + 1.1
84.0 84.0 0.0 4 1.1
79.0 79.0 0.0 x 1.1
74.0 74.0 0.0 £ L1
69.0 69.0 0.0 *1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 £11
54.0 54.0 0.0 1.0
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 41,1
9.0 39.0 0.0 * 1.1
34.0 4.0 0.0 + 1.1
0.0 299 0.1 1.1
29.0 28.9 -0.1 1.1
280 279 0.1 + 1.1
27.0 26.9 -0.1 4 1.1
20.0 259 0.1 + 1.1
25.0 24.9 -0.1 1.1

QF=TSI2-A-04-0206604

Cert. No. : ACL23047
Job No. : VC66AC0024
Pages : Gof8
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

H. Level linearity Including the level range contral

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB } (dB) {dB) (dB)
Aulo 94.0 94.0 0.0 211
. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (ms) tdB) (B ) (d) (dB)
0.25 1 108,01 107.9 .1 5:-5.0
Fast 2 ¥ 117.0 1169 0.1 1.0;-2.5
200 K00 134.0 1340 0.0 41,0
2 & 108.0 107.9 0.1 5,50
Slow
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 YR8 0.2 1.5;-5.0
SEL 2 8 L08.0 108.0 0.0 1.035-25
200 800 128.0 128.0 0.0 *1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceplance
in Vaiue Value, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 2
One 1364 1354 -1.0 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
Negatve half cycle 135.4 135.1 0.3 2.0
QF-TS124M-04-020664
— 21N
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SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23047
Jub Mo, VOB6ACHI24
Pages  : Bof§
11 Overload indication
Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-hall cycle | one-half cyele (dB) (dB )
RO.5 89.6 0.1 +1.5
12. High level stability
SEM Display | SIM Display Deviated Acceplance
Frequency al initial al final Value Limits
Weighting (dB ) Ld ) Ll ) (dB)
A - weight 137.0 1370 0.0 +0.3

The reported uncertainty is based on o stan

ard uncerainty multiplied by coverage factor k =2

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

QF-TSI2-04-(4-020664

End of Calibration Certificate
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CERTIFICATE OF CALIBRATION T Tt T | CERTIFICATE OF CALIBRATION  |* i
ISSUED &Y Cirrus Rasearch pie ‘:&—E—J ‘ ISSUED BY Cirrus Research plc N
. | L1
DATE OF ISSUE 23 May 2023 GERTIFICATE NUMBER 182438 o atinlss || DATE OF ISSUE 05 January 2023 CERTIFICATE NUMBER 186460 T e /1l
‘
Cirrus Research Page 10t 1
ﬂr:l;:&l;:aureh plc Page 1 of 1 ! Acoustic House Pl Test enginear:
Bridlington Road Test enginaer | Bridlington Road s abel
Hunm.‘n 2 Smin | Hunman Electronically signed
:,381::1::}' hire Electronically signed: ‘ :,‘3'1‘:' J;H hire
United Kingdom = = United Kingdom / a W

doseBadge Reader A ‘ doseBadge Reader

Instrument e Instrument
Manufacturer Cirrus Research plc - | Manufacturer. Cirrus Research plc Serial Number 89107
Maid NaGier,  Resiion f‘:‘”‘: Number 73729 Model Number  RC:110A Notes
Calibration Procedure Calibration Procedure
The tests were carmed out in accordance with the requirements of IEC 80942 2003 where applicable The tests wfm uirrind out in accordance with the requirements of IEC 60842 2003 where applicablo
Date of Calibration 22 May 2023 Date of Calibration 05 January 2023
Functionality Resuits Functionality Resulis.
Function Result Function Result
Keypad
Battery Power |
Displa
Communication c"”"’“l“;jw““”
2 way IR link |2 way IR link
Clock
Calibration Results | Calibration Results
. Level (dB] Freq| (Hz) Distortion (% THD + Nolse]
: Level (dB) Frequency (Hz) Distortion (% THD + Noiae) Result 113, (9? : m’;( : : .
Initial 11417 9082 ] 1 1002.. 013
Ad|usted 114.00 682 0.58 Uncartainty 0.7 £0.14 010
Uncertainty T rTEL :"5180 Tolerances $0.60 200 400
Tolerances +060 200 400 — | No adjusiments were made dufing This calibration
Environmental Conditions | | nvironmental Conditions
Pressure 101.51 kPa | Pragsure 100.38 kPa
Temperature 222°C | Temperature 238°C
Humidity 435 % | Humidity 41.7%
Notes | Notes

This certifl - This certificate provides traceability of measurement to the 81 system of units and/or to units of measurement realised at
g Hatiing o e rmoadlilly e asramentto the S systam of units andior o units of meas.romant reatied ‘ byl ol b b Farokgy Iatitas, T et e mo e
other than in full, excapt with tha prior wiitey < P n?.' trofogy institutes. This certificats may not be reproduced other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate
anly to the items calibrated. The reported Pg:" @ i8suing laboratory. The resulls within his certificate relate only to the items calibrated. The reported expandad uncertainty is based on a standard uncertainty mutiplied by a

poried expandad uncertainty is based ‘:2 @ standard uncertainty multipied by a coverage factor k=2, proviting a coverage probability of approximately 95%

9 y of app y 9!

|
- |
I

CERTIFICATE OF CALIBRATION Haborn 17| ] 43/14 15,07/35 36, Soi Pelchkosem?,7/1, Pelchkosem Rd
| | Watthepra, Banghokyin, Benghoh 106000 Theiland
Al H [“'j:’\(., Tel (06) 02 BOBOBIZIIG Fax. (66) U2 B6E0BEL www.pianalet.com
ISSUED BY Cirrus Research fe | l
DATE OF ISSUE 18 August 2023 CERTIFICATE NUMBER 1987597
Cirrus Research Faga 1562 Equipmen: Name Hi-al Sire
Acoustic House Approved signatory Manutac oty OHAY
Bridlington Road R.Thomas Mode! 3
Hunmanb lEis " | 2l No: 15305721
North Yorkshire Electronically signed Is-;,rb.ld r:,:ﬂ !‘): i3
YO14 OPH ¢
United Kingdom b r z
/ ;' V‘J Custamer f

it PR e
1AL Hetuikan F

doseBadge Reader : |IEC 60942:2003

Calibrated by peroved Signatony: .4
M S M. Parinys Bool

i awit Th dad
/1 Miss Jihiaporr Lensomphol N‘\C Calibratien Depanimen

JIRANATE ASSOCIATES €O

£ Suar Luacg Kot Suar Luang, B ghok
Instrument information
Manufacturer:  Cirrus Research plc Notes: Calibraton Co:

feir ST 0 AR Te e 32
Model: RC 1104 s Lol s
Serial number. 760562 |
Class: 2 |
|
Test summary | " — . -
1 alibration Procedura raceal
Date of callbration: 18 August 2023 || The temperature calibration was dene by in-Hos ore troceable 19 the
alibratarn i as  WICL-001 to 1510 1K ]

The doseBadge reader detailed above has been cali 1 the published data as in the oparating manual | 'mjlﬁ‘;m:"_ﬂ Mool e Lol ¢ I Wiroug
and in the half-inch configuration. The procedures and techniques used are as described in IEC60942_2003 Annex B — ‘ obe.  The ). Cenficate number. ER 009
Periodic Tests and three determinations of the sound pressure level, frequency and lotal distortion were made | "
The sound pressure level was measured using a WS2F condenser ricrophane type MK 224 manufactured by Cirmus | f‘/ll,! . ;_’A_,)_. i
Research plc. ) 7
The results have been corrected to the reference prassure of 101.33 kPa using the manufacturer's data - !;g_]j(
The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic testing, described in Annex )
B of IEC 808422003 for the sound pressure level{s) and frequency(les) stated, for the environmantal conditions under 1 4
which the tests were performed
However, as public evidence was nol available, from a testing organisation rasponsible for pattern approval, lo ‘
demonstrate that the model of doseBadge Reader conformed to the req 1ts for pattern ion d n s %
Annex A of IEC 60842:2003, no general statement or conclusion can be made about conformance of the doseBadge J
Reader to the requirements of IEC 60942 2003, | ‘ = T ’l, —
Notes: | | . Vo L]

This tracaablity of 1o the 51 system of unts andior o units raatsed ot the ¥
Laboratary of oher racognised insttutes. Thi ¥ 1ol be repraduced oher than in fl, axcept with the pror wrlten
agproval of the lssuing lsboratory. The results within this cenificate relate only 1o the rems calibraled. Tha raparied expandad uncaraiety is based on &
standard uncertainty multiphed by a covarage facior k=2, providing § covsrage probatikty of appraximately 85%.

4 POR ACPAODUCTION HAS

CORTFICATE MAT NOT BE ACPACCCDULED EXCEPNT IN FULL UNLESS PERMIS
BEEN OATAINED 1IN WRITING FROM THE L ADORATORY
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Page2of2
Result of Calibration: | Without Adjustment L. With Agjustment
Calibration Range: 20-40°C
Function:
Table 4: This equipment was connected with wet bulb probe Madel HP3201.2 S/N' 15015841
pimension: Diameter 14 mm. Length 170 mm,
Immarmion Standard e Erior Uncerisinty
Depth Reading Reading ra e
{mm) e o
B0 20.052 200 0.1 0092
(4] 25058 %0 01 0.099
60 30055 30 01 0.0%
ol W0 Uag h( oo G
B0 40,041 400 0.0 0.099
Table 2 Tris £qu pment was connecled wih temperature probe Model: IP3207.2 5/K 15015
Dimension: Diameter 14 mm. Length 150 mm,
Immernion Standard e Ertor unee rainty
Degth Reading Avadrg res e
tenm) e (-]
! 20052 20.2 @
25058 5.0 0 0090
0 30065 9.0 07 09
e} 35.048 348 02 0.099
7o 40.041 39.7 0.3 0099

Tabie 3: This equip
Dimersion Dismeter 8 mm. Length 176 mm

Immarsion Standard
Depih Randing
() ra

116 20.052
10 25.058
110 30055
110 35048
110 40041

UUCH* ; Unit Under Calibration

s
Reesdiag
4]
200
251
301
361
40.1

Error

0.1
0o
0o
o1
o1

£nl Was connecied with Glole thermomater probe Model TRP3270.3 5/h. 20008387

Uncoriaiy
e

0.088
0.099
0099
0.0939
0.099

The reponad expandsd uncentainty s based on stantard uncantamty multiphed by a eoverage factor k=2
providing a tevel of confidence of approxmately 95%

% End of Certificats &

]
NAC
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J
NAC

63/14-15,67/35-36, Bol Petchkasem?.7/1. Pelchhasem Rd,
Waollhapra, Bangkohyai, Bangkok 10600 Theiland.
TeL: (66) 02 BABO812#13 Fax: (66) 02-868B0800 www.jiranatee.com

CERTIFICATE

Equipment Name: Heal Stress Monitor
Manutacturer.: Delts OHM

Model: HD32 2

Serial No: 20032241

1D No: FYG_FS0521

Customer
Name: ALS laboratory gro
Address: 104 Pha

hanaknn 40, Phiatthanakan Re
§ Suar Luang Whet Suan Luang, Banghos
0 Thailand

Retarence Usad During Calibration

Certifizate No.: L4366

Received date; 21 Fel 2023
Calibration date: 24 Feh 2023
esue gate: 2R Feb 2023

1.S5tandard T

SenntNo 6676

perature Probe Model: STS 100 ABDO
date: 22 Mar 2023
of Mredel DTEIO0

20y 21

Calibration Procedure
Thig temperature calibration was done by In House

calibiation

mewod  as

WICL-001  accerding o

comparison method with standard digital lemperature

At
ternpe

e s

standard  lemperalure  probe.  The
ak use was based an 11580,

Calibration Candition
Temperaiure: (23£3)
Relative Humid

Traceabllity

The measurement (esults

are Uaceobi

Page 10f 2

o the

international system of units (S1 through Natonal
institute of Metlogy Thalland

AU

T7-0034. 22, Corihedie number ER-O092

INIMT} Certificote

el

M o /

safy 11

N
?. T’é n_xjf&,“

Calbrated by J Lpurnwd Signatory: L
Mr. Sorawil Thachalad Mr Parinya Boencharoen
1 Miss Jittispomn Lensomphol NJA‘ Catinration De,

IATE ASSDOIATES €6

Ament Manage |

A CENIFICATE MAT ROT BE ROPROCCDUCED EXCERT

BEEK OBIARCE W OWRITTNG

NOPULL UNLESS PCRMISSON £ 08

PROM THL LA IPATOHY

R0 TR 1A

] 63714 16.67/36 36, Sor Pelchikasem? 771, Pelchinsem Ad flagwaaA
1 - Wallhapra, Banghokyal, Banghoh 10600 Thailang 5
NAC Tol (66) 02 BEHOB1Z017 Fax (66) D7 BuBOBEG www beanbtin e ot n g

Cartificate ho CLOA

Page 20l 2
Witht A ‘ Wiih A
OETI &
o with et palt pene Rodel 5
Immarsen Standard [t Errox Unceriainty
Dapth Reoading Reading (R~ (=]
(mmj (B-] e
[ 01 01
Al 251 0.0
& 3 U :
A 40,047 40 '
oy . o ature probe Moact TR32 .
unele
Immeriion Standard Erros Uncertainty
Depth Roading - o
{mm (-]
20,045 0. 0.09¢
25.055 oo 0,099
] 30,055 300 0.1 0.049
7 35048 35.0 0.0 0.099
] 40,043 39.9 01 0.099

Tabie 3: This equipment was connectad wih Glove theimometar probe Model TP3276.2 5/K 21601242
Dimensien Diameter & mm. Length 170:mm

Immarsion Standord uue Error Uncortainty
Dopth Reading Reading rva (s}
(mm) (§] re

11 20,045 200 0.0 0089
110 25.055 25.0 a1 0.099
110 30.055 30.0 0.0 0.14
110 35.048 35.0 00 0094
110 40.043 10.0 [Xd] 0.00%

ULCF | Untt Under Cahbration
The reported expanded uncenainty s based on standard unceranty muliphed by 8 coverage factor k=l
providing & ievel of configence of approwmmately 95%

# End of Certificate %

J |
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Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. ©

ID No. :

Condltion As-Received:
Received Dﬂ;;
Calibration Date ©
Reference .

Submitted by *

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

NEC TIHL B TN
CALMRATION comt.

CertNo. Z23CH275
Page.: 10f3
oH Meter
Metter Tolado
SevenCompac! 5220
104058460 " sip
REVI ¥ [“-’l‘\‘
RYG_ENO183
Used llem AFPROVED B¢ & P il
24 February 2023
, alofae
27 February 2023 | AL
2302-0886DSC-2

ALS Leboratory Group (Thailand) Co. Lid |

(Rayong Branch)

616/10 Moa 5, T.Maenam Knhu, A Pluakdaeng.

Rayong 21140, Thalland
(25 £ 25) *C

(50 £ 15) %

In - housa method

- CP-CHS by direct measurement with standard
wvoltage calibralor and direct measurement with

certified reference material (CRM)

- CP-CHB by comparison with standard Ihermometer

Calibrated by : Walalak Sirithean
Approved by :
Approved Sig
( ) Maiee Bulkruea
(/) Saithip. Meangmai
( ) Warakorn Lemgagtirakul
Issue Date : 28 February 2023

The Uncertaintics are for # confidence prabability of npproximately 95%

s cvrisfucate mhey s b eI sther tan i (] eaerd W e OE Rriten

ot e Nt of Carpornts Serves 3 |ipuepeneas Calibration i Test

A DO51538




Cert.No.: 23CH275
Page.: 2af3
Condition of this calibration result
1 Reference Standard instrument  : «

Cert.No.: 23CH275
Page.: 3of3

Calibration Results

Eunction : pH Measurement

Instrument SerialNo.  ID No. Cert. No Due Date | Performing three buffers standard curve by using buffer nominal pH (4,7,10)
7} Documenl Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023
t Und ndard pH Al J] i f
2) Ref Standard Thermometer 4962054 110RCO44 2211306 27 0ct 2023 | YnitRingar Flandard; ACUB R hctill iy, | “Urncatinty o |'caverige
2 ; ) Calibration Buffer Solution Reading Reading | pH measurement| factor
This certification is traceable to the International System of Unit maintained at.- (mv) (%) ¥
Traceable to National institute of Metrol Thailand),
race: o nstitute of Metrology (Thailand), MIMT : oH Electrode 2008 %008 7o 0.0046 300
| 1 [ d : I .
2 Cerlfied Roforonce Materials  The measuroment resuts are troceabla fo S thravigh CPA chem Lid | LA J 10?1:: 15095183 i gm; ;m
ANSLASQ Natiena! Accreditation Board. Accredited No AR 1835 | = —— — £ ik - 00
Buffer Solution Manufacturer Lot No, Exp. date F_"“ﬁ  Tampatature. Maasursiment
pH 4.008 CPA chem 826588 08 July 2024 :1.] out adjustment -
BH 6.987 CPA chem 826580 06 July 2023 18 aquipment was connecled \:tErl am:amllu: Probe
pH 10010 CPA chem 863835 28 Dec 2023 = ol o ELADRspot Pro1SM
[ - Serial No. 1453404
3 This certificate is valid only (o the iterm calbrated on dale and place of calibration | Dimension of probe:
Calibration Resuits Length 120 mm
Function : mV Measurement | Diametar 12 mm
Performing standard curve by Fluk pH (4,7,10) ‘ Immersion Deplh 100 mm
Nominal Standard Uncertainty of Coverage |
Unit Under Value Voltage Actual Reading Measurement factor | Calibration Standard uuc* — Uncertainty of | Coverage
Calibration Input {emV) i | Point Temperature Reading measurement factor
pH ™ v pH | e ey tc) te) (£°c) K
pH Meter 4.000 177.48 1774 4.000 0.058 2.00 ‘
S/N - C104050460 7000 0.00 01 7.000 0.058 200 250 25.001 248 -0.201 013 2.00 '
10 000 177 48 1775 10000 0.058 2.00
- ‘ Remark . - UUC” = Unit Under Calibration
| | The reported uncerainty of measuremenl was based on a standard uncerainty mulliplied by a coverage
| facior k, providing a leve! of confidence of approximately 65 %
~00o-
| |
|
|
|
|
Sudho || 5
| émﬂ?
|
|
a 1149825 | & 1149924
|
|
[
o, |
TECHNOLOGY FROMOTION ASSOCIATION (THANAND-IAPAY) G025
CORPORALE SERVICES 30 EUUIPMENT CALIBRATION AND TESTING SERVICES % 8
SHAPATIANARARN RUAL 30U SEANLEANG, SUANLUANG. RANGROK 10280 5,780
THL 0:3717.3006-24 FAX 0271994810 AT i avasrty |
CALIBRATION Cerl. No.: 23E753
i . . " Page.: 2 of 2
Certificate of Calibration e e
Rasult of calibration :- (*) Without adjustment ()} After adjustmant
Equipmant petihates Function:  DC volage measuremer Range: 2000 myv -
e it okl This certificata may not b repraduced oter (han in Al Standard Value UUC” Reading Error Uncertainty
excep] vith the priot wniten approval of the head of {mv}) {mv) {mv ) (tuv)
Madel SovenCompact §220 Corporate Services 3 Eguipment Catibration snd Testing Services -200 0000 2000 00 72
Serial No C104059460 | -150 0000 -150 0 oo 68
1D Na.: RYG_EN0183 -100 0000 -100 0 0o 65
Condition A-Received  Uso ltom -50 000C -500 (4] 62
Recalved Date 24 Fobruary 202 00000 0o LY 58
Calibratian Date. 48 Febraary 2023 8010000 500 a0 o
100 0000 99 -0 65
Relerence. 2302-08860SC Submitted by: ALS Laboratory Group (Thasend) Co Lid Rayong Branch) I 150 0000 149 9 .01 80
Ambient Temperatare. | 22 £ 2 °C 200 0000 198 01 72
Ralative Humigity (v % G180 Moo 5 T Maenam Knu, A Pluakdaeng

Rayong 21140, Thatana

Procedure used:  Calibration wers conducted using In-house calibration Procedurs CPAE17 According 1o direct measuramont

mathod with Mult-Product Calibrator

ondi ! f el

1 Reforence standards instuments

Instrument Model Serfal No Certifizate No. Bye Date
1) Multi-Proguct Calibrator 55004 8440067 22E1670 18 May 2023
2 This rosull of calibration was made on requostod at tha peint specified by customer
3The canlficans is valid only o the Hem cakbrated on date and place of cakbration
4 This Certification I8 traceable to tha Intemational Systom of Unit maintained at -
-National Institute of Metrology Thatand (NIMT)
Approved Signatory Mghr
Issue Dete 02 March 2023 [ Phatinee Prabpaipal
L Trotintavst ihamchai
| | Pomihippa Tameoyakul
5 0309672

The repored uncertainty ol measuremant was based on a standard unceriainty multiplied by a covarage
facter k=2, providing a level of confidence of approximalely 95 %

UUC* = Unit Under Calibration,

A~

a 1150477




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUARG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.Mo.: 23TW168
Page.: | of 2 \

Certificate of Testing .

|
DO Meter |

Equipment :
Manufacturer ¥8i e .
reviewey . VGt

Model : 5000-115V ” |
Sarial No. - 15£102796 T I ‘
1D No. : RYG_EN0032 |

-! ven pare d4fonlsn |
Recelved Date 21 July 2023 i Pt
Test Date 24 July 2023 |
Reference : 2307-071308C-1 ||
Submitted by * ALS Laboratory Group (Thaliand) Co L td |

Rayong Branch |
€16/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

Laboratory Condition : Temperalure (2515)°C | |
Humidity (50 £ 20) %

Test Procedure : In - house method = CP-CHE

2

Condition of this result of callbration

Cert.No.: 23TW168
Page.: 20of 2

Reference Standard Inslruments :
This certification is traceable to the Intemational System of Unit through the reference standards
Iaboratory of Industrial Cali Center, ion A iation (Thalland-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1} Burette - 130BUID 23CG11T2 22 Mar 2025
2) Balance 1126143764 140RCO04 22MM50 20 Sep 2023
2 Standard Material -
Material Manufacturer Lot.No. Assay
Secdium Thiosulfate pentahydrale Merck AM1763316 100.2%

Result Dissolved Oxygen Meter Adjustmant With Air 100 %
Dissolved Oxygen Probe Ne.: 15E100464
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/) (mglL)
B18 817 00055

This reperi was carified only for the instiument we lested It is allowable lo use for study
the system efficiency, The envirenmental Impact control and present to organization il may concerned
Intend to use for advertising and referral purpose is prohibited This report may not be reproduced
other in full without wrilten approval of the laboratory

-olo-

Sy

a 1172155

by Comparison Technique with Azide Modificaton Mathod
Tested by : Walalak Sirithean ‘
Approved by : —_MLLLS ‘
Approved Signatory
( alee Butkruea
(v") Saithip Meangmai ‘
() Warakorn Lerngagtrakul ‘
Issue Date : 26 July 2023 ‘
# 0320211 |
|
||
. PRI PaS=—rn |
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND- JAPAN) m
CORIMIRA 1S 5 KVICES ) BOLTATENT U SLIRATIUN AT TESTING KERVICES 7 70

ML M AL ARG H SR 1
MEE. T TIR 7035

l g A CALIBRATION 6360

Cert. No.: 23LM125
Page.: 10f 2

Certificate of Calibration

Equipment : DO Meter with Sensor
Manufacturer : YS8i
Model : 5000-118V
Serial No. 15E102796 . |
|
1D No. : RYG_ENO0D32
Submitted by : ALS Laboratory Group (Thailand) Co..Lid |
Rayong Branch |
616/10 Moo 5 T. Maenam Khu, A. Pluskdaeng.
Rayong 21140 Thalland
Location : TPA On Site Calibration Laboratory ‘ ‘
Received Order : 25 July 2023 |
Calibrated Date : 27 July 2023 ‘ ‘
Ambient Temperature - (26:210)C
Relative Humidity : (50230)% |
AC Line Voltage : (220:22)V ‘ ‘
Calibrated by : Preecha Hiahib ‘
Approved by : é@ |
Approved Signatory
( ) Pomthippa Tameyakul
{ ) Malee Butkruea ‘
() Suwit Imjai
Issue Date :

31 July 2023
|

The Uney

s are for a

>

0053616 ‘

#

Equipment : DO Meter with Senscr Cert. No.: 23LM125
Condition As-Received :  Used llem Page.: 2of 2
Reference : 2307-0713DSC 2

Procedure Used -
Calibration were conducted using in-house calibraion procedure CP-OT01 according 1o comparison with
Industrial Platinum Resistance Thermomatar ( IPRT ) inio Temperalure Bath
The temperature scale used was based on IT5-80
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermomater 2188080 2211285 TPA 21 Ce1 2023
2 This carificate is valid only 1o the item calibrated on dale and piace of calibralion
3 This certification Is traceable lo tha Intemalional System of Unit
Remark: TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjusiment
Functien : Temperature measuremant *
This Instrument was connected with temperature sensor, S/N 1228475367
Calibration| Immersion Standard uuc* Ertir ncarald Coverage
Point Depth Temperature o Factor
(C) { mm ) (C) (tC) (2C) L]
20.00 100 20.011 18.81 -0.101 0.15 2.00

UuC* : Unit Undar Calibration

The reporiad uncertainly of measurement was based on a standsrd uncertainty multiplied by @
coverage lactor k, providing a level of confidence of approximately 95 %.

~olo-

4

a 1159515




TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) %
CORPORATE SERVICES % EQUIFMENT € ALIBRATION AND TESTING SERVICES RS

SUAPATTANAKARN ROAD SO 1Y, SUANLUANG SUANLUANG BANGROK 1025 " NSCTA TSI i :
TEL 0-200X00.9  FAN, 52719 %484 pigalsiiisiid Equipment : Low Temp. Incubator Cert. No.: 23TM962
Condition As-Received :  Used ltem Page. 20of 3
‘ | Reference : 2305-08980C-2
Cert. No.; 23TMB62 | Procedure Used :-
Page: 1of3 Calibration were conducted using calibration procodure CP-OT02 according to direct measurement

Certificate of Calibration method with Data Acquisition which connectad with Resistance Temperature Detaclor { RTD }
The temperalure scale used was based on ITS-80.
Condition of this result of calibration

| 1. Refarence standard instrument -

Equipment : Low Temp. Incubator

Manufacturer - Memmer! | i Instrument Modael Sarial No. Caert. No. Due Date
: 1) Data Acquisition 34972A MYS701371 22183 C2 Jur 2023
Model : IPP750 | 2 This certificate is valid only lo the item calibrated on date and place of calibration
3. This certification s traceable to the International Systam of Unit
Serlal No. : VA1E 0084 | ‘ Result of Cali (") Without Adjustment
Function of UUC* : Temperature Source s
1D No. RYG ENO154 | Fresh air setting : Close Environment during calibration
I | Beginning | Finished
Submitted by : ALS Laboratory Group (Theiand) Co Lt :;TDH‘ ‘z’, T . :é
(Rayong Branch) iic ¥ 54
G610 Moo 5 T Masnam Ky ‘ AS Supety ( Vai) a8 22
A Pluakdaeng, Rayong 21140 Thailand | e
Rel. Std.
Location : BOD Room | F’n-lllon ¥ | ik
o i
Received Order . 29 May 2023 | ; ::‘ :::g'g;
Calibration Date 29 May 2023 | 3 18-1BRTD-03
Ambient Temperature : (26410)°C | i ey
Relative Humidity - (50£30)% 5 181BRTD-05
Calibrated by ; Man Pattanapongpaiboon ‘ 6 18-18RTD-10
‘ ¥ 18-1BRTD-07
g gf ﬂ | Probe Installation Datals Dimension of Chamber : o 22-18RTD-08
Approved by ¢ ; | a= 10 om o 080 m 9(ref) | 18-18RTD-09
Approved Signalory b= 10 em W= 10 m
{ ) Pomnthippa Tameyakul c= 0 om - 12 -
() Malee Bulkruea Capacity = 075 m
(. Suwit Imjan |
Issue Date : 7 June 2023 |
The Uneertuinties are for i confideuce probability of spprosimately 95%
E— P
Il
A (054967 | a 1165130
1
|
|
K
Certificate of Calibration
Equipmant ; Low Temp Incubator Carl. No.. 23TMg62
Condilion As-Received : Used ltem Page ' 3of3
Reference : 2305-08880C-2
Result of Calibration - ("] Without Adustment Equipment: SPECTROPHOTOMETER Certificate No.: COG220464
Function of UUC* Temperature Source Model: DRB000 lssued Dale: 27 September 2022
Fresh air setting : Ciose Serial No. (or ID.): 1627845 (RYG_ENO03T) Job No.. K8PR2212224
Calibration | uuc* | wuct | Temperature Temperature | Overall |Caverage Manufacturer: HACH Page: 1of 3

Point Selting | Reading stability y an| Factar | Condition: In Condition

('€) | ¢eyl i) (+°C) ey jer| ok

200 | 200 | 200 | 0018 072 10 2 ) . w

= —— e e Customer. ALS Labor Group . Lig{R By )

Gallbration Measured Temperature { °C | .. i oty (Thwhsisc) Co b ) = v F'n T

Paint Position R 616/10 Moo 5 T.Maenam Khu, REVIEW BY <o |

SRR e e —
LE) 1 2 3 4 5 6 T | 8 |9rel)]| (:c) AP , Ra 21140, Thailand. -
APPROVED BY .o,

200 | 1954719780 | 10487 | 19529 | 19408 | 20139 | Z0 172 20406 [ 20116 | 030 |
Average® : The average of 30 values in each position Environment Condilon:  Temperature 21 C " NEBCALBNTE . 37 1324
Temperature stability - One-hall of the grealest maxmum difference of measured temperalure al any one sensor —T!__m_—‘_
Temperature uniformity : The maximum of measured tpmp al any sensors and the measured ‘ Humidtty a4 £
lemperalure al the reference localion which are observed al the same tme or al as close an observation time as |
possible to determine the lemperature pattern or homogeneity within the chamber under steady-stale conditions Calibration Piace: ALS Laboratory Group (Thailand) Co, Ltd. (Rayong Branch) ( Wet Chemistry )
Overall Variation : The Difference of the maximum and minimum measured throughout

616/10 Moo 5 T.Maenam Khu,

uuc* : Unit Under Calibration
e o | A Pluakdaeng, Rayong 21140, Thalland.

Note : The reported uncertainty of measurement was included slability and excluded uniformity
The reported uncertainty of measurement was based on a standard uncertainty multiphed by a coverage

lactor k providing & level of confidence of approximately 85 % Calibration By: Mr. Chattuphon Folthong
Calibration Data: 27 September 2022
~o00: ‘ The Method used: In house method, CAL-WI-24, basa on ASTM E 276-08 and ASTM E 387.04
‘ Traceabity: This certificate is traceable to the CRM maintained by National Instiule of Standards and

Technology (NIST) through Stama Scientific Limited.
The standard for Wavelength Certificate No, 81418 and 91435
! ‘ The standard for Photometric Certificate No. 91441 and 101088
‘ The standard for Stray light Certificate No. 101041 and 101040
‘ The standard for Spectral resolution Certificate No. 101037

o oo des

(Mr. (Mr. Thalemgkeat Poungngam)
‘ Person In charge Authorized signatory
‘ This cortificato s Imsued the unis of o the of Units (81). o
other
The nly slatnd ic the Mummn-ﬂnmﬁwwummwau
n The Guids 1o {BUM)

provide o level of contdence of % s ity Iy .
n--nnumummmmmmﬁm-nmm,m-mmmuuu
roproduced except in kil wihout spvoval of DKSH Technology Limited.
| P
E533 eunarari ST s o masmaseum 16260
£33 Subtast Houd, Bangebah. Frraknanang, Sargaca 10760
‘ Phione: 160 2099 1000 et Webate warn chan

a 1165129
{ Delivering Growth - In Asia and Beyond, CALFM-CO6-13: 20 Jul 2022




& DKSH

€= DKSH |

SOP FM 33 03 February 2022

Codificate No.; COB220464  Page 20l 3 Cerlificate No.: 06220484 Page 3.of 3
Without Adjustment Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of 8td st 2 nm and UUC st 2 nm ‘ ‘ Photometric Atcurscy (Abeorbance)
Standard Wavelength Unit Under Callbration Correction Uncartalnty gth Standard Unit Under Uncartminty
418.61 4184 021 0.14 i D.0000 0,000 00000 D.0080 |
nm
S 5367 004 0. | | 0.7423 0.744 0.0017 0.0083
537.98 5363 032 0.4 [ % 0.0000 0,000 0.0000 0.0080
74048 s o 0.14 ‘ = 0.9600 o.881 -0.0001 0.0084
Boros i “a o s 0.0000 0.000 00000 0,0080
13 nm
Photometrio Acouracy (Absorbance) ‘ | 0.2895 0.202 0.0025 0,0080
Wavelangth Standard sboorbance Uit Under Calibration Cormeation Unosriainty - 0.0000 0.000 0.0000 0,0080
nm
0.0000 0,000 0.0000 0.0045 | | 0.6381 0.638 0.0001 0.0080
o 05005 0.563 0.0025 0.0045 tay lght*
L ald -0.0036 0.0045 | Standard: out-off UUC: Wavelangth (nm) UUG: Transmission (%T) Absorbance (A)
dmeoa A0k 4008 0.00458 [ 260,67 +1-0.11 nm 2607 21 1678
0.0000 0.000 0.0000 0,0045 |
o 391.04 +/- 0.11 nm 3019 17 1.770 |
0.8603 0.553 0,0027 0.0045
440 nm |
07178 0.720 -0.0021 0.0045 | ‘
1.0312 1.084 +0.0028 0.0045 | Spectral Resolution *
0.0000 0.000 0.0000 00045 Nominal Conosniration 0.02 % i Poak Trough Ratio sBW |
s 0.5024 0.506 0.0038 0.0045 ‘ Standard Wavelength { nm ) 268.80 286,63 139 200
nm
0.6693 0672 -0.0027 0.0045 | UUC: Wavalength (nm) 268.2 266.1
0.5034 0864 -0.0036 0.0045 I Sid Absorbance (A) 04810 0.3176
0.0000 0.000 0.0000 0,0045 . Absorbance (A) —— 0288
05168 0.518 0.0022 0.0045
ML 06003 0.891 0.0007 0.0045
’ * Galibration Marked " Not TIS| Accredited *In this Certificate have been Included for completeness.
0.9904 0.992 0.0018 0.0045
00000 0.000 0.0000 0.0045 |
e90n 0.6525 0.664 0.0015 0.0045 ‘ The End of Certificate
07176 o.718 -0.0005 0.0045 ‘
1.0301 1.031 -0.0009 0.0045 |
0.0000 0.000 0,0000 0.0085 |
0.5367 0.538 -0.0013 0.0045
€35 nm
0.8847 0685 0.0003 0.0048 ‘
0.6823 0983 20,0007 0.0046 ‘
e T
2433 P wevranesin remms i FHTMATRST | 3835 puem swarverin s Ve e 18560
2833 Bukurmil Rond, Bargchsi, Pregirmnong, Benghcs 10260 uwummuﬁnm
Phene 06 2000 7000 Bmed | Woabat www GAR CoraRcnii e | Prora: 50 2430 1000
Delivering Growth - In Asia and Beyond CALFM-COE-19. 20 Jul 2022 ‘ Delivering Growth - in Asia and Beyand CALPMCOR 33" 30 i 308 J
[ RYG_EN0002 \
!
&= DKSH <,
. . | Sartorius (Thailand) Co., Ltd. % Q/\QD}J_LB i
lwnsresauinwedasineuinaon e o e s D < =
P
naitlue: KSPR2212224 - . NSC-TISITIS 17025 ! e i
. % w b CALIBRATION 0428 |
wiliedoulo; SPECTROPHOTOMETER qu: DRG000 sanuinmntos 1627845 \' =y S |_ 3 i,‘! (..[(.\ 1 L-c_-\ 1 ‘
. g | ! =z o - * |
wrenay () ) LU of Calibration |
27 Sep 2022 wnmnieidn 27 Sep 2022 W B it e
Und | Lok Unk | lain Model Number  MSE2245-100-DU Cerlificate No ~ 23BC10112
General Description Analytical Balance Issued Date Friday March 03 2023
[ o 1. mowmysoanios o o) | Serial Number 0026207038 Reference No. 204833
= [=] 2. powscon ( sodiadneuns, muluiomeod) [ o) NG RYQ_ENO0O2
= [a] 3 s On — 100 e (On-Off Swicth) @ O Manufacturer Sartarus Page No 1012
@ ] 4. tlunn (Keypad) o] o Customer Nams  ALS Laboratory Group {Thailand) Co Lid. {Rayong Branchi
@ [m] 5. wiea (Displey, Screen Conirasi) [m] o §16/10 Moo § T Magnam Khu, A Pluak Daeng Rayong 21140, Thailand
Specirophotometer |
O [u] 6. usedvivh (Battery Backup) >= 2.6 VDC o o Calibrated Place  ALS Laboratory Group (Thailand) Co . Ltd (Balance Room)
1 TM Khu, A Pluakd: Rayong 21140, Thailand
O o 7. ry — r 0 Control) o O B16/10 Moo 5 laenam Khu, uakdaeng. Rayong. ‘hailan
@ [a) 8. ArmumnRu (Wavelengih Check) 7 O | 6561 wese.1 nm Calibraied By Mr Chonchal Inthana o
=] [m] ) wvmarruflaust (UV < 3,000 hour) B [w] ‘ Calibration Date . Wednesday, March 01. 2023 Procedure No  This calibration was conducted by |
@ [ 10.  undsrknfiausie (Visible < 5,000 hour) B | O i :::':::“:;‘w“t':“ :::‘;“"" e G000
7] [u] 11,  woeiaumuious (Carousel Module) 7] [m] | | ‘
pH Mater and Conductivity Meler Metrological data Ambienis Conditions
o [m] 12, DunTwn ( Electrode and Connection Cable } [u] [u] ‘ Capacity 220 g Readability 0.0001 g Temperalure 236°C + 50°C |
O | O | 15 shusvneuiu Elecirode (Level KCI) o | o ‘ Hurnidity G00%RH £ 100%RH
Reasons for calibration Pressure %
14, shisfiulmu Electrode (Dust Protection Hood) = o
=) = T T o =] [ ew Instataton [ Service / Repared [=] Re-cabtration/ Mpntenance Et W Condition (2] Goost Operaze [ For
o | o . antubulinTon (Stand) o | o BRI e ‘
| Measurement Method  UKAS Publication Ref :Lab 14
T T The measurement uncertainty stated is the expended which is oblained from the standard uncenainty muitiphed by the
[u] =] 16, mmaumudisgn (No Sample) [u] [m] mmhcenrck-zmpmm;m of canfidence of appraximately 05% hmwamadmmuwwmmcmzo
T T ‘ in (GUM). Th certficate to Naticnal Standards, which |
=] o 17, swbunTediossirevons (>= 2.6 bafu 3.0) o =] realise the unit sccording 1o the ‘Standard System of Units (SI) Report of Torerance came form list of
Aulomatbic trefor ‘ Sarforius ummml Specifications
(=] o 18.  mm Piston Buretes o u] ‘ Traceability:
[m] [m] 19.  Funclion Rinsing and Dosing [m] [m]
=] o 20. mmm o o Mode! Number __ Description Traceability Cetificate No Due Date
o ipmnain YCS011-522-00  Sartories weight set 1mg - 5000g E2 YCS011-52200  SPC-RT C02212565 14-50p-2023
’ i ‘ MHB-382SD  HumistyBarometerTemp Luon MHB-3828D  DKSH C19220444 5.50p-2023 |
Mr. Chattuphon Folthong
Service Engineer This certificats relate and apply this squipment only ‘
| This cartificate may nol be reproduced other than in full axcept with A ?
wmwmudmvmmm-mm ( :
e e it e Sartorius (Thailand) Co., Lid A
ﬂwmm
;ﬂ%hﬁmmm ‘ ‘ Mr chonchal Intrhana(Techrnical Manager) !:

Delivering Growth - in Asia and Beyond.




Sartorius (Thailand) Co., Ltd.
129 Rama § Rosd. Huaykwang Huaykwang. Bangkok 10310
Tel +88 2643 8318 Fax +86 2643-8387 e-mail Befice thadsnd s anoma com

SARTORILS

C ST TICT

@ of Calibration

RYG_EN0010
TECHNOLOGY PROMOTION ASSOCIATION (THAIL ANDJAPAN) A
CORPORATE SERVICES 3 FQUIPMENT CALIBRATION AND TESTING SERVICES 'i;’//;:‘\\j
od b

SUAPATTANARARN ROAD SOUIKSUANEEANG, SUANLUANG BANGKOK K250
™

NGBS 02N
CALIBRATICN

MTWNM fan

]

Procedure Used ;-

Thermocouple Type T
The temperature scale used was based on |75-60

3 This certificalion Is traceatio o the International System of Unit
Result of Calibration -- (") Without Adjustment
Funetion of UUC* Temperature Source

C ition of this result of calibra

1 Reference standard nstrament
Instrument Model Serial No. Cart No
1) Data Acguisition 340724 MYA48023932 22LMa7

2 Trus certificate 1s valid only 1o the item cafibrated on date and place of calibration

Calibralion were conducted using calibration procedurs CP-OTOZ2 according lo diract measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and

Due Date
29 Jul 2023

Fresh air setting : Close Envirenment during calibration
T 2 | Beginning Finished
Temp. { °C ) 25 25
REL.Humid ( % ) 54 5¢
[AC Supply ( Voit ) 223 225
" Ref. Std. 1D No.: @
Calitration Point
Posltion :| (180)“C (104)°C
—
1 21-16TC-01 | 20-1GRTD-01
2 21-16TC-02 | 20-16RTD-02
3 21-16TC-03 | 20-16RTD-03
Probe Installation Details : Dimension of Chamber : 4 21-16TC-04 | 20-18RTD-04
a= 50 om D= 48 m 5 21-16TC-05 | 22-18RTD-05
b= 50 om W 058 m 8 2116TC-06 | 20-16RTD-08
c= 50 em H= 048 m 7 21-16TC-07 | 20-16RTD-07
Capaclty = 041w ] 21-16TC08 | 22-16RTD-08
9(of) | 21-16TC-09 | 22-16RTD-09

oy,

a 1132466

Result of Calibration -
Function of UUC"

("1 Without Adjustment
Temperature Source

Fresh air setting : Close

Calibration uucr uue* Temperature Temperature Overall Covarage
Point Setting | Reading stabllity uniformity Variation | Factor
(‘C) {'C) (*C) ( ) {"C) (*C) {1'C) L
104.0 1040 | 1040 | o076 0.52 060 042 2
1800 1800 | 1800 | 013 0.88 [ 12 11 2

Calibration Measured Temperature | °C | RS
Paint Position
t'cy 1 2 3 4 5 6 7 8 | 9(ref)
1040 | 03768 | 103734 | 103723 | 103800 | 104.215 | 104131 | 104.132 | 103740 | 103,747
1800 | 179.723 | 179359 | 179429 | 176.489 | 180361 | 180114 | 180.121 | 180243 | 170.605

Average® ' The average of 30 values in each posilion

Temperature stability : One-half of the greatest maximum difference of measured lemperature al any one senser
Temperature unifermity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible lo determine the lamperature pattern or homogeneity within the chamber under steady-stale conditions
Overall Variation : The Difference of the and minimum throughout lon
Uuc* . Unit Under Calibration

Note = The reported uncertainty of measurement was included slability and excluded unilormity

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

Wy,

41132465

Model Number  MSE2245-100-DU Ceriificate No. = 23BCI0112
Description Analytical Balance Issued Date Friday, March 03, 2023 Cent. No.: 22TM1517
Serial Number 0026207038 Reference No 204833 Page: 1of3
. . .
1D Mo RYG_EN00CZ Certificate of Calibration
Manufacturer Sartorius. Page No. 2of2
. | i t t Al
Calibration Results : Without Adjustment Extiloma Hat Air Gven T
= m Manufacturer Memmert REVIEW EY ?
Repeatability Eccentricity (Off-center loading error) | | 4
T
e reErudcty i Ine by of 8 wehing nbrumant 1o capley neary ienscat reaciouts | The oot omcig i 1 ekl by he clrence stusen e Model : UFE 500 APPROVED BY ')
ungier CONBLaN 18! CONDNONS when the SaME l38a Wit 8 Measrement SeNeT IS PRt |rpadoul of the l0ad, 1 13 or 14 o mavimim capacky plsced in the
repeatect; an ihe waighing pan i Ihe same mannar The atandavd devisbon 1 used. midle of the weighing pun anc betvaan each of our ackifons! .wlowfa,u.
express regrocuciy cuanttatvaly meazuramant points  postons defned accoidng o GIL R78) Serial No. * G511.1672 NEXT CAL DAIE ]
Nominal Value | (Low Load) ©.ol 999539 Nominal value 100 ] | 10 No. : RYG_ENGO1O
EL Tolerance 00004 2 ) z
Telerance Tocon - _ | Submitted by : ALS Laboratory Group {Thailand) Co Lid. (Rayong Branch)
00001 g o A S I 616/10 Moo 5T Maenam Khy,
20,000 HENTTT 1 N A Pluakdaeng
Nominal Value - (High Load) 4Bi0R0a e 2 Rayong 21140 Thailand
200 g bielicd #02.0600, 3 ‘ | Location : Oven Room
Tolerance 03P for.o 4 %0 |
00001 g Sl : i W.o062 i Recelved Order : 20 October 2022
20.0000 6 Calibration Date * 20 October 2022
Standerd Deviation | Ambient Temperature © (26 + 10 °C
. Relative Humidity . 50130 )%
Linearity | i ¢ !
The knsanty CUrvE of & wirging inalumeny from 1he linear slope Calibrated by : Man Pattanapongpalboon
Tolerance 00002 g ‘
Nominal Value Gonventonal Mass Value Displayed Value Deviation ‘ " o %
PRrOVi 3 G
® @ L Approved Signatory
g‘g; E ;;ﬁ; i ‘ { ) Pormihippn Tameyakul
6.1 G.1000 v.eno (¢ ) Malee Butkruea
0.5 ©.5000 00600 |  }Suwt Imjal
1 0.0000
10 O.UE-T;T ‘ Issue Date : 2 November 2022
20 00200 |
50 0.000 | The Uncertaintics ure for u confidence probal
100 =0.6001 =
200 00060 | i SR
|
SOP FM 33 03 February 2022
| A 0046908
|
Equipment | Hot Air Qven Cert. No.© 22TM1517 Equipment : Hot Air Oven Cert No.: 22TM1517
Condition As-Received . Used lem Page: 2ot3 Condition As-Received Used Item Page - 3o0f3
Reference 2210-03760C-2 Reference : 2210-03760C-2



RYG_EN000S

)

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SIRVICES 3 EQUIPMENT CALIBRATION AND TESTING § ¥ o
49 FATTASAKARN ROAD SOU I SUASLUANG, SUANLUANG BANGKOK 10240 g Bl
TEL 62007 M0027 FAN 0 2719980 CALBIRATION 0900

Cert. No.: 22TM1482
Page: 10of3

Certificate of Calibration

Equipment Hot Air Oven

Manufacturer . Memmert RE VIEW BY TRPE. -
Model ; T AFERVEDEY VAV e
Serial No. © b495.0809 NEXT CAL DATE ‘ﬂ/‘?f*i@"“
ID No. RYG_ENDOOS

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

616/10 Moo 5, T. Maenam Khu,

A Pluakdaeng,
Rayong 21140, Thailand
Loeation * ©Oven Room
Received Ordar : 20 October 2022
Calibration D: 20 Oclober 2022
Ambient Temperature (26:10)°C
Relative Humidity : (50+30)%
Callbrated by : Praecha Hiahib
Approved by : i
Approved Signatory

{ ) Pornthippa Tameyakul
() Maloe Butkrusa
{ ) Suwit Imjal

Issue Date : 2 November 2022

Ve Uncertabnties are for » confidence probahility of approximately 9%

A

A 0046905

' Equipment :

Condition As-Received :
Reference :
Procedure Used :-

Calibration were conducted using

Hol Air Oven
Used ltem
2210-03760C-1

CP-OT02

Cert. No.: 22TM1482
Page: 20of 3

lo direct measurement

method wilh Dala Acquisition which connected with Resistance Temperature Detector ( RTD )
The temperalure scale used was based on TS-80

Condition of this result of calibration

1 Reference standard instrument.-

Instrument
1 ) Data Acguisition

Model Serial No. Cert. No. Dug Date
34970A MY44035217 21LM30 23 Dec 2022

2 This cerfificale is valid on'y to the item calibrated on date and place of calibration
3. This certification is traceable o the International System of Unil

Result of Calibration :-
Function of UUC* :
Fresh air seiting .

(") Without Adjustment
Temparature Source
Close

Proba Installation Details :
8= 50 com
b= 50 om
c= 50 om

Dimension of Chamber

D= 033
W= 040
H= 040

Capacity = 0.053

m

m
m
m*

Environment during calibration
Beginning Finished
Temp. {“C) 28 29
REL.Humid. (% ) 42 47
|AC Supply { Vol ) 220 221
Position : Ral. 813,
ID No.:
1 18-10RTD-01
2 18-10RTD-02
3 18-10RTD-03
4 18-10RTD-04
5 18-10RTD-05
6 18-10RTD-06
7 18-10RTD-07
18-10RTD-08
9(ef) | 18-10RTD-08

Mk .

a1132473

Equipment Het Alr Oven Cert. No.: 22TM1482
Condition As-Recelved Used tem Page: 3of3
Reference : 2210-03760C-1
Result of Calibration :- (* ) Without Adjustment
Function of UUC" : Temperature Source
Frash alr setting Close
Calibration | UUC* uuc* Temperature Temperature Overall Covarage
Point Setting | Reading stability uniformity Variation Factor
) 'C) (*C) (*C) (+°C) {"C) (°C} {(2'C) k
700 700 | 100 0079 047 0.77 D42 2
Calibration Measured Temparature { °C |
Paint B - Pasition B
(c) T 2 | 3 [ 4 [ s | & [ 7 T 8 [aten
700 70262 | 60995 | 70078 | 70177 | 70664 | 70033 | 70688 | 70149 | 70328

Average* : Tho average of 30 values in @ach position
Temperature stability : One-hall of the greatest maximum difference of measured lemperature al any one senso
Temperature untormity : The maximum difference of measured temperatures al any sensors and the measured
temperature at the reference location which are observed at the same lime or al as clcse an observation lime af
possible 1o determine the temperature pattern of homogeneity within the chamber under steady-stale conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observatior
uuc* : Unit Under Calibration
Note The reported uncertainty of measurement was included stability and excluded uniformity

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

-olo-

ol

al1132472

ARALS KOAT MM

FLCHANOLOGY PROMOTION ASSOCTATEON (FTIALL ANDIAPAN)
CORPURATE SERVICES 5 1OUIPUENT EALIROATION AND TESTING S ERVICEY
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RYG_EN0D61

AN | b
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Certificate of Calibration

Equipment :
Manufacturer ©
Model :

Serial No. ©

1D Na. .

Submitted by .

Location :

Recelved Order :
Calibration Date :
Ambient Temperature :
Relative Humidity -

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul
() Malee Butkruea
() Suwit Imjai

Issue Date :

Cert. No.: 22TM1481
Page: 10f3

Water Bath I
Memmen REVIEWBY i T8
WHNB22 AEPROVED BY X2

. achoul
1513 0648 MEXT CAL DATE aelowialy

I

RYG_ENDOS1

ALS Laboratery Group (Thailand) Co.Ltd. (Rayong Branch)
616/10 Moo 5, T. Maenam Khu,

A Pluakdaeng,

Rayong 21140, Thailand

Wat Chemistry Lab

20 October 2022
20 Oclober 2022
(26£10)°C
(50430)%

Preecha Hiahib

o

Approved Signatory

2 November 2022

A 0046908




Equipment : ‘Water Bath Cert. No.: 22TM1491
Condition As-Received :  Used Item Page: 20of 3
Reference : 2210-03760C-4
Procedure Used :-

C were d using in-house 1 procedure CP-OT04  according to direct

measurement method with Data Acquisition which conneciod with Industrial Platinum Resistance
Thermomeler { IPRT ).

The lemperalure scale used was based en ITS-90
Condition of this result of calibration

1 Reference slandard instrument

Instrument Model Senal No. Cert. No.
1) Dala Acquisition 34970A MY44035217 21LM30

2 This certificale is valid only to the ftem calibrated on date and place of calibration
3. This certification is Iraceable 1o the International System of Unit
Raesult of Calibration :- (") Without Adjustment

Due Date
23 Dec 2022

Equipment ; Water Bath Cert. No.: 22TM1481
Condition As-Received : Used ltem Page: 3of 3
Reference : 2210-03760C-4
Result of Calibration :-  {* ) Without Adjustment
Function of UUC* : Temperalure Source
Calibration uue uuc* Average* Standard Reading | °C )
point Setting Reading Position
(°c) (c) (°c) 1 [ 2 | 3 [ 4 [ s(refy
850 850 850 84527 | ease3 | ee62e | sasw® | secmo |
Calibration Coverage
point Uniformity | Stability |Uncertainty Factor
tc) L76) (£°C) (2°C) k
5.0 012 0.081 0.18 2

Average” : The average of 30 values in cach position

Fi i L Te
unetion of LUC mparmiiny 5ol Uniformity : The maximum difference of measured temperatures at any sensors and the measured lemparature
Environmental AC Voltage Supply | at the reference location which are observed al the same lime or at as ciose an observation lme as possible
(*C) (%RH ) ( Voit ) | | to determine the lemperature pattern or homogeneity within the chamber under steady-state conditions
Beginning of Callbration 24 53 222 | Stability : One-hall of the grealest maximum difference of measured temperature al any one probe.
Finished of Callbration 24 50 221 UUC* : Unit Under Calibration
el B1d | Note : The reported uncertainty of measurement was included stability and excluded uniformity
Peailion : SIN.: | The reported uncertainty of measuremant was based on a standard uncerlainty multiplied by a
1 N37P300726 | coverage factor k. providing a leval of confidenca of approximately 85 %
Stref) 2 N37P300727 |
4 i a N37P300728 | -oo-
4 N37P300728 ‘
S{ref.) N37P300730
From ‘
|
|
a1132471 | | 21132470
I
TECHNOLOGY PROMOTION ASSOCIATION iTHAILAND-JAPAN) W
CORPORNTE SERVICES X FQUIPVEENT & ALTRR A TION AND TENTING SERV KIS ~ rh Cert. No.:  23CH721
A9 E T AN AR ARS RO SOI 1 S AM L ANG AL AS | ASM, BASGRUR it v B Page:  20f2
e IR Shirtatiol s Condition of this calibration result
1 Reference Standard Instrument -
CertNo.. 23CH721 Instrument Serial No.  ID No. Cert. No. Due Date
Pegs=. “iof2 1) Document Process Calibrator 43180066 130RC092  23E1284 08 Apr 2024

Certificate of Calibration

Equipment : pH Meter
Manufacturer : Mettier Tolndo
Model : Seven2Go S2
Serial No, ; B851952376
1D No. : RYG FS0425
Condition As-Received: Used ltem

Received Date : 07 June 2023

Calibration Date : 08 Jung 2023

Reference : 2306-0162D5C-1

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

Ambient Temperature : (25 ¢+ 2.5) *C

Relative Humidity : (50 + 16) %

Callbration Procedure : In - house method

- CP-CH5 by direct measurement with standard
vollage callbrator and direct measurement

with certified reference material (CRM)

Calibrated by : Uthen Kankawi

Approved by : 8
Approved Signat

() Malee Butkruea

(/] Salthip Meangmai

() Warakorn Lerngagtrakul

Issue Date : 12 June 2023

The Uncertaintics ure for a confidence probahility of appraximately 956

Lapeipment € sliras aay

A 0055208

This certificalion is traceable to the International System of Unil maintained at -
- Traceable to National Institule of Metrology (Thailand), NIMT

2 Certified Referenca Matarials The measuremant resulls are raceable to S through CPA chom Lid.

ANSI-ASQ National Accreditation Board, Accredited No AR-1835

Buffer Solution Manufacturer Lot No. Ex|
pH 4008 CPA chem 863832 28 Dec 2024
pH 6986 CPA cham 863833 28 Dec 2023
pH 10.010 CPA chem 863835 28 Dec 2023

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

Eunction : mV Measurement

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
H v v BH (1mV) "
pH Mater 4.00 177.48 178 4.00 0.58 200
S/N.: BB51952376 7.00 0.00 0 7.00 0.58 200
10.00 A77.48 -178 10.00 0.58 200
Function : pH Measurement
Performing three buffers standard curve by using butfer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV | Uncertainty of Coverage
Calibration Butfer Solution Reading | Reading | pH measurement factor
(mV) ) k
pH Elecirode 4.008 401 170 0.0089 211
S/N.: 1180753 6.986 6.99 -3 0.012 205
10.010 10.01 -176 0.014 213

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

-olo-

Sy

a 1162321




TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)

S344 PATTANAKARN ROAT SOU 1K SUANLUANG, SUANLUANG BAKCKOK 1028
TEL 0717300027 FAN 027194454

Cart.No.: 22CH1733

Pagu.: 10f3

Certificate of Calibration

Equipment : pH Maler

Manufacturer : Mattler Toledo

Model © SevenExcellence

Serial No. : B834291445 APFROVED BY .

ID No. : RYG_ENO152 szfiz o2
Condition As-Recelvad: Used Item TCAL DATE = S i,

Received Date : 21 December 2022

Calibration Date - 22 December 2022

Reference : 2212-0602DSC-1
Submitted by : ALS Laboratory Group (Thalland) Co. Ltd
Rayong Branch

616/10 Moo 5 T Maenam Khu,

APluakdaeng, Rayong 21140, Thailand

(25 + 25) °C

(50 + 15)%

In - house method

- CP-CHS by direct measurement wilh standard
vollage callorator and direct measurerment with
certified reference matarial (CRM)

- CP-CH&8 by par with standard

Ambient Temperature :
Relative Humidity «
Gallbration Procedure :

Callbrated by : Warakom Lerngagtrakul

Approved by :

Approved Signatory
‘/) Malee Butkruea
() Saithip Meangmal
{ )Warakorn Lemgagtrakul
Issue Date : 26 Decembar 2022
‘The Uncertaintios are for a confidence probability of approsimately 95%

b e PRy mo b v

Appronal sl the head of Uorpotate e

A (D4BTS8

Cert.No.: 22CH1733
Page.: 203
Condition of this calibration result
1. Reference Standard Instrument -

Instrument Serial No. 1D Na. Cert. No. Due Date
1) Document Process Calibralor 54030048 130RC116 222788 24 Aug 2023
2) Ref. Standard Thermometer 4882054 110RCO44 2211308 27 Oct 2023

This is to the System of Unit maintained at -
- Traceable 1o Natienal Institute of Metrology (Thailand), NIMT

2. Certified Reforence Malenals The measuremant results are tracoabie 1o S1 through CPA cham Lid.

ANSI-ASQ Natonal Accreditalon Board. Accredited No. AR- 1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 08 July 2024
pH 6.987 CPAchem 823322 20 June 2023

pH 10.008 CPA chem 826580 09 July 2023

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Neminal | Standard Uncertainty of Caverage
Unit Under Value Voltage | Actual Reading Measurement factor
Input
pH mv mV oH { eV} d
pH Mater 4.000 177.48 177.3 4.000 0.058 200
SIN- BE34201445 7.000 000 01 7.000 0058 200
10.000 7748 | 1775 | 10000 0058 200

Ml .

a 1141167

Cert.No.: 22CH1733
Page.: o3
Calibration Resuits
Function : pH Measurement
Performing three bufiers standard curve by using buffer nominal pH {4,7.40)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement| factor
(mV) (z) k
pH Electrode 4 008 4.011 185.2 0.0052 206
SIN.: 1475518 6987 6.980 104 00088 200
10.008 10014 166.5 00072 2.00
Function : Temperature Measuremant
(*) Without adjustment
This equipment was connecled with Temperalure Probe:
- Model InLab Expert Pro-ISM
- Sarial No. 1475518
Dimension of probe
- Length 120 mm
- Diameter : 12 mm.
Depth 100 mm.
uuc* Eieh Uncertainty of | Coverage
Paint Temperature Reading measurement factor
(*c) ("c) [} (*c) (x°c) k
250 25.001 249 -0.101 013 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainly multiphed by a coverage
factor k., providing a level of confidence of approximalely 85 %

-c0o-

. .

a 1141166

i

TECHNOLOGY PROMOTION ASSOUIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
S0 IATTANARARNS RUAL SO1 1B SUANLUANG, SUANLUANG, BANGROR 10250
TEL 0-2717:3000-24 FAN 027190484

e TSI P2
CALBAATION b0d

Certificate No. : Z2E4088

Certificate of Calibration "
age: 1ol 2

Equipment pH Mater
Manulacturer: Metiler Toledo This cenificate may nol be reproducad other than in kil
except with the pror writtan approval of the hesa of
Madel SevenExcellonce Corporata Services 3 Equpment Cabbration and Testing Servcos
Serial No. 8834201445
1D No. RYG ENO152

Condition As-Received. Usod llam
Received Date: 21 Decamber 2022

Calibration Date. 23 Decembar 2022

Referance: 2212.06020SC Submitted by:  ALS Laboratory Group (Thatand) Co Lia Rayeng Branch
Amblent Temperature: ¢ 23 2 20 e

£1641 6. T Maor . A Pluak
Relative Humidity 1564 10 % E16/10 Moo aanam Khu sakdaeng

. Rayong 21140, Thaiiand

Procedure used: Calibration were conducted using In-house calibration Procedure CRE1T Accarding o dwec! moasuromont

mathod with Multi-Product Calibrator

Condition of this result of calibration
1 Reference standards instuments

Instrument Moda! Sarial Mo, Cartificate No. Due Date
1) Mutt-Product Calirator 55004 6315011 2261431 05 May 2023
2 This result of cakbeation was made on rogquested al 1he point spacifiod by cusiomer
3 The certificate is valid only ta tha ftem calibrated on date and place of calibration
4 This Certification is Iraceable to the International System of Unit matntainod at
-Mational Institute of Metrology Thalland (NIMT)
by Approved Signatory © . Gf —
Issue Date : 26 Docombar 2022 |~ TPhalinee Prabpaipal
| 1Nuntawal Khamcha:
| |Pomihippa Tamayaku!
1 0304803




Cert. No.: 22E4088

Page.: 2 of 2
Result of calibration :- ("} Withoul adjustment () After adjustment
Function:  DC vollage measuramer Range: 2000 my
Standard Value uuc* Reading Error Uncertainty
(mv) (mv) (mv) {+uV)
-200.0000 -200.0 0.0 72
-160.0000 180.0 oo L]
-100.0000 -100.0 00 85
500000 -50.0 00 82
00000 ao 0 58
50.0000 500 0o B2
100 0000 100.0 [ 65
150 0000 1500 1] (-]
200.0000 188.9 01 72
The reported uncerainty of measurement was based on a standard meerlainty multiplied by a coverage
lacter k=2 providing a level of confidence of approximately 85 %
‘UUC= Unit Under Calibration.
-alo-
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Automation

MTOC : L-0508/2023

Automation Service Co,,Ltd. £\

820,291 Sol Pattanakam 30, Pattanakarn Rd.,

. Suaniuang, Suaniuang,
Head Dffica - Tel. 02-313-9904 0xt1 Fax.02-316-4961 E-mail - atsc@: coth

, Bangkok 10250

automation
Rayang Branch  1/15 Huaypong R, A. Muang, Rayong 21150 Tel, 030-592-152 Fax. 036-892-345
Lamphun Branch - 122/5 M4, T.8an Klang, A Musng, Lamphun 51000 TelFax. 053.541.878

webslte | www automation.co.th

TOC-L Maintenance Report

Instrument : Total Organic Carbon Analyzer Measuring

Model : TOC-LCSH Place of Installation : -
Serial No. : H54425300416 Department
Manufacture  : Shimadzu

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

Date of Maintenance

Ambient Condition

Maintenance By

Appri

User

oved By

Name

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

11705/ 2023

i Temperature 25,5 + 5 °C

: Humidifier

;Tm il 7]
l APPROVED BY . E-L- A'L

56 + 15 %RH { reExr e oare 1) o] 034,

Report No. : ALS-416/01

+TC 0 ~ 30000 mg/L

: LABORATORY

(Mr. Peerapong Sangpan)
Technician

/L

(Mﬂ/ Nipon mngmrnsnk)
Techniclan Manager

bishe P

¢ Sivluk fUBh‘jpang )

SHIMADZU ANALYZER
/4

Item Carry out mai
1 | Check functionality of the devica

Automation

webste  www aulomation co.h

MTOC : 1-0508/2023

Automation Service Co.,Ltd.

629.528/1 Soi Pattanakarn 30, Pattanakar Rel., Suaniuang, Suaniuang, Banghok 10250

Head Offico - Tl 02-318-9994 ext,1 Fax.02-316-4961 E-mail - Msc@automation.co.th

Rayong Branch  1/15 Huaypong Re._ A Muang. Rayong 21150 Tel 038-692.157 Fax, 038-62 345
Lamphun Branch 122/5 M.4, T Ban Klang. A.Muang, Lamphun 51000 TeliFax. 053 561-876

Report No. : ALS-416,/041

Maintenance Sheet
Customer : _ALS Laboratory Date : 11/ 05/ 2023
Model : TOC-LCSH Serial No, H54425300416
work | Result [E ge| G ]

Check furnace temperature |
 ( Standard cat. 680 °C / for TN cat. 720 *C)|

Check dohumidifier temperature (1°C) |
Check the e flow line related to | kage K.

Check baseline status (OK)

l’fhick carrier gas pressure (200 £10 kPa) | OK.
Check carrier gas flow rate ( 150 mL/min ] 0.K.
2. [Tubes B T

“Check all tubing for contamination, f | oK | T ——— |
necessary clean them |

Check all tubing for tight connection 0.K. 1 T i

3. | Containor and Drainage ' N

‘Fillup humidifier with pure water to max. 0K | - |
level

Check filling of dilution water and acid 0K - |
container

Rinse Drain Pot, after wards refill again with 0.K.

| pure water I

| Check if outlet flow Is in proper conditions 0.K. 1 B

4. TC and IC Injection

[Clean injector Block ok | 1T |
Check injector Block for wear 0.K.

| Check injection tube adjustment Ok, =

‘Check injection for leakage 0.K.

Check injection for clogging O.K.

IC Measurement ( N-type )

possible leakage

7. [ Check and if necessary exchange 0K Sae list of consumable,

consumable, Maintenance parts parts

Inspection by :

( Mr. Peerapong Sangpan )
Technician

SHIMADZU ANALYZER
2/4
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Automation

MTOC : L-0508,/2023

Automation Service Co.,Ltd.

929,928/1 Soi Pattanakarn 30, Pattanskarn Rd . Suaniuang, Suaniuang, Bangkok 10250

Head Office  Tel 02-319-9994 ext.) Fax 02-318-4961 £-mali - atsc@automation.co th

Rayong Branch 1/15 Huaypong Rd.. A Muang, Rayong 21150 Tel, 038-502-152 Fax. 038-692 145
Lamphun Branch . 12275 4 4, T Ban Klang, A Muang, Lamphun 51000 TelFax 053-581-876

webgite | W Butomalion co.th

Report No. : ALS-416/01

Carry out maintenance work Result [ Exchange | Comment
Due to instrument condition, clean the OK. S
instrument Inside and outside. |
“After checking the system and exchangingof | O.K. | Addition test 1.
| consumable and maintenance parts a new ‘
| 1-3 point callbration have to be done. |
After wards the calibration perform check 0.H. | Addition test2.
sample measurement. o

Addition test

Test

¥
)

1

| Measurement of reagent water and TC standard
 solution at 5.0 mg/L injection volume 50 pL No. of
measurement 2 times ( Max.3 ) and calculate

“Criteria : Accuracy %Recovery 10% or loss

i ___Testconditions
Calibration TC standard solution at 0, 0.1, 0.5, 1, 5
10, 20 injection valume 50 pL No. of measurement

2 times (Max.3)

Criteria : RZ= 0.995 or more

accuracy by
of

| Meas.value

Result |
Attachmont:
AL5-416/02
Page 1/4 -2/4

-
~ 1.0ooc Pass |
| Attachment ;
ALS-416/02
Page 3/4 - 4/4

5.202 - 0.2705 Pass
=4.9315

ppm |

Inspection by : P

Ln-
7 T

( Mr. Peerapong Sangpan )
Technician

SHIMADZU ANALYZER
3/4




Automation Servnce Co.,Ltd.

Pattanakarn 30, Pattanakarn Rd., Suaniuang, w w‘!m -
ﬁml. Tel mmmmw ane 3184981 E.mel : atsc@automation. TOC COBtrOl L Report
Rayong Branch : 1/15 Huaypang Rd., A. Muang, Rayong 21150 Tel, 038-682- IEZF::( 038-602-345 A0S0 T T
FYTT I} Lamphun Branch - 122/5 M.4, T.8an Klang. A Mizang. Lamphun 51000 TeUFax. 053.61-876
website - www.automation.co.th
Fairuveni Ogbors. TOCASIIC Unit”
MTOC : L-0508/2023 Report No. : ALS-416/01 ol gt
List of Consumable, Maintenance parts
il Curve
Pos. [ Part Number Part Name Result | Exchange ommended Interval Sarmgo Hame Unasizd
| 036-11209-84 | O-ring, 4D P10A | oK N | 1 time per year,
( Viton , for TC,IC Slider) | B Dapendlng on condillon
036-11219-84 | O-ring, 4D P20 [ OK | 1 time per year,
(for sealing TC-Combustion Depending on condition |
tube)
63815025 O-ring, PIFE 0.K. I 1 time per year, |
[ | (for TC,IC-Slider) D ding on condition |
630-00105-01 | Platinum net, (2pcs-set) | OK. 6 month same time as
(to support catalyst) catalyst exchange o
630-00557 Silica Wool - [ oK 6 month same time as =
__| (1o support catalyst) I | catalyst exchange |
63000992 | Halogen Scrubber 1 oK | 6 month |

= L T T SRR LS PR | o 2 4 '3 ¥ 0 12 " 16 I8 N Timmia)
7. | 630-00996 High Sensitivity TC Catalyst
o | {wheninstalled)
8. | 63860116 ["Regular Catalyst (33g)
| (When installed)
638-56251-01 | 8-Port valve rotor

" Depending on condition |

“ & month

[:} 1 time per yoar
| | Acid Ads oo Signaimv] 10 ,
10. [ 63841323 | TCCombustion Tube & month same time as | oy oo . T T 4
A I | catalyst exchange | EvAae o i ]
11 831—43404—01 Packing, gasket slider O.K. 1 time per year, |
. |(forTCinjectiontube) - __{Depending on condition | T P Ve A o
12, | 638-59296 Syringe 5mL Depending on condition ‘
13. 6385929601 | Plunger Tip 0K, B 6 month
| (for syringe 5mL) 1 o ‘
14. | 042-00405-11 |IC reagent supply pumphead | OK. 1 time per year |
|
15. | 630-00999 CO2-Absorber o 0K 1 time per year 1 s ;
| |dorcellspace purge) 1 B I
16 | 630-00964 ™M Sieves 13x 0.K. 1 time per year | | |
|
Note. Table indi the guideli | periods when NPOC measurement Is performed on e 3 4 o E om0 o1 M |Ie 18 20 Timemis]
sample that are comparatively as clsan as tap water ,use standard catalyst and at a rate of about 500 Conc: 1 000meL
sample per month ( operating five days a week )
Inspector By [ s &
{ Mr. Peerapong Sangpan )
Technlcian
SHIMADZU ANALYZER e A
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Automation Servnce Co.,Ltd

§29,928/1 Sol Pattanakam 30, Pattanakarn Rd., Suanluang, Susnisang, Bangkok 10250

Hoad Otfice : Tel, msmmmumwmuw E-malf - atsc@automation.ca th

Rayang Branch : 1/15 Huaypong Rd.. A Muang, Rayong 21150 Tel, C33-592.152 Fax. 038-832.345
LYV T TR TN Lamphun Branch - 12275 M.4, T.8an Kiang, A Muang, Lamphun 51000 Tel/Fax, 053-531-876
Www.automation co th

TOC-Control L Report

POLL R O

strirfoerastion
e el et ichrd MTOC : L-0509,/2023 Report No. : ALS-799,/01
ASI Maintenance Report

Samete

™ Towies

m g::“;:'wmﬂ‘ Instrument : Automatic Sample Injector Measuring : Vial 40 mL
Model tASI-L Place of Installation : -
Serial No, : H574165200799 Department : LABOLATORY

Manufacture  : Shimadzu

Customer ALS Laboratory Group (Thailand) Co.,Ltd,
104 Phattt 40, Phatth Rd.,
Khwaen Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

| —. - Date of Maint H 05/ 2023
9z 4 6 8 0 11 M M 20 T ate el 1408 /2 REVIEWBY . S\T’Uk ? i
arrroven sy dalo A-L_
Ambient Condition : Temperature 25.5 + 5 °C f
5
NE s JZO
 Humidifier 56 15 %RH e 21 2l

Maintenance By

( Mr. Peerapong Sangpan )
Techniclan

Approved By -

Technician Manager

User Name : S‘ﬂi Uk ?

Sinluk Pueugfﬂng )

SHIMADZU ANALYZER
T DTV ST AT 13

Automation Service Co.,Ltd.

929.8231 Sol Pattanakarn 30, Pattanakarn Rd , Suanluang. Suantuang, Bangkok 10250

Automation Service Co.,Ltd. :

929,628/ Sol Pattanakarn 30, Pattanakarn Rd.. Suanluang, Susniuang, Bangkok 10250
Haad Office Tel 023109934 oxt. 1 Fax 02 3184361 E-mail atsc@automation.cath Haad Office Tal 02.319.9994 ext 1 Fax,02-318-4961 E-mail a:lkmuswnmm to .
PRayong Branch 1415 Huaypong Rd - A, Muang, Rayong 21150 Tel 038-682-152 Fax. 038-097-345 Rayong Branch 115 Huaypong Rd . A Muang, Rayong 21150 Tel mu{s‘?g \szr..x‘ ?::-T:!? 5
LYNRG Iy T Rlo g Lemphun Branch  122/5 M.4, T.8an Kiang, A Muang. Lamanun 51000 Tel/Fax 053.581-876 Automation I.lm?bun Eranch 2.253 M n Ban Klang. AMuang. Lamphun 51000 Tel/Fax. 053.581-

websile  www automatien.co th website  www.automation co.th

MTOC : L-0509,2023 Report No. : ALS-799,/01 MTOC : L-0509/2023 Report No.: ALS-799/01
Wialiitaiaice Sheat List of Consumable, Maintenance parts
[: Pus. Part Numl " ~ Part Nar _Result | 'E\chan‘gu Recommended Interval |
Customer : _A_LS_LABuratn_rt— R _ Date : 11/05 / 2023 | 1 i 017-27021-01 | Eaeoagsa Paste, Lubricant 0K, 3 1 time per year
Model : ASI-L Serial No, _ H§7415200799 2. 0322266102 | Belt, 6053m596, Arm Diive | 0K | | 1time per year
2 B | Depending on condition |
Result | Exchange | ) 3. ﬁ&%i | Spring F-642, Am Drive | OK._ | Depending on condition
Arm Drive section oK T ] . - 4. 0430040511 | Pump Hond. for ASI Rinse | OK. | After 300 h of operating
Check Arm Drive Belt for wear and tension . { - J Pump | t
Check grease of Screw Arm Drive ] I - (only ASIV 24mL, 40mL) | | |
tinse pump (only ASLY 24ml, 40mij 1 o | g | 5. | 6384144801 |Std. Needle Typel 24mL, | N/A | — i Depending on condition
@hecl&l_mp raln(MOmL/rn L/min) N ] 1 | 40mL*
Check pump and tube connection for (for tube 2, 1x1, 6),] Sparge
leakage —— o ‘ needle]
| Check if outiet flow Is In proper condition OK. ’ 6. | 638-41448:02 | Std. Needie Typed 16mL* | N/A Depending on condition
| 3. | Check and if necessary exchange " 0K | | See appropriate list of | . (for tube 2, 1x1, 6) .
| consumable, maintenance parts 631-41660-03 | Flare Pipe 2x1,5x700mm* N/A Depending on condition
|| Maintenance parts | | (for Standard Needle Typel (may cut to origin length
4. | Check Stirrer [When installed] | 0K | ] B I 24mL,40mL, 125mL) B | __| 600mm)
I_:’a. Verify ASI function via mechanical check B QLﬁ ) o 8. | 638-4145001 | Needle for Suspended N/A Depending on condition '
Particles,*
0,8mm (only ASI-V 24mL, | |
40mL) | |
9. | 6384145001 | Std. Needle Type2 125mL* | N/A | Depending on condition |
(for tube 1,4x0,9) |
10. [638-41472-01 | Std. Needie Type2 24mL, 0K | Depending on condition
40mL*
L (for tube 1,4x0,9) o l
11. | 631-41660-02 | Flare Pipe 1,4x0,9x600mm* 0.K. Depending on condition
(for Suspended + Needle |
. i Type2) ! |
AT P 12, |638-41449.01 | Double Needie , only Nﬂr‘ ~ | Depending on condition
R 24mL40mL [
(Mr. Peerapong Sangpan) | | (sim sparge type)* }
Technician - 13. | 631-4166001 | Flare Pipe 1,1x0,6x600mm* N/A Depending on condition
{for Double Needle
| 24mL40mL) o J

*Notez needed parts depending on installed needle types!

Inspection by :

{ Mr. Peerapong Sangpan )
Technician

SHIMADZU ANALYZER SHIMADZU ANALYZER
3/3
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odo) weyynd Buuma wadouwasi 2ox-1-doco | 1 Aldicarb High-Performance Liquid Chromatographic Method@
ado) WATIAN miivd niafounni >bos-3-coan " | Aldicarb Sulfone High-Performance Liquid Chromatographic Method™
adm) UNATINTAY ﬁuuqn nerdeuinf 1-bos-9-ceale Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method!¥

ad) UWHATIWIR AIUY nueuavi 1ooe-9-orm Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™®

e e

odd) UNATITINIA Woarn nuuiavd oos-9-wece Arsenic 1) Digestion, Inductively Coupled Plasma Method™!
edo) wamanunnsal g3z oot 1oos-9-core 2) Digestion, Inductively Coupled Plasma/
adl) WAL BT nuiilvuad 2-bow-9-doso Mass Spectrometric Method!”
ada) wiaTIingm Usifisagy oot 1eoe-1-cloel 6 |Barum 1) Digestion, Inductively Coupled Plasma Method!
ad) vananian Heduisssu neiilouas 2-bor-9-coaa 2) Digestion, Inductively Coupled Plasma/
#00) UHAITVYAT UIANSY nadouwasi oa-1-coce Mass Spectrometric Method'?
@be) URATIMAT seadunt naduuiani 2oor-1-doto | 7 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method!®
s} waTiufiv: funsqu nelounui 2-bow-1-vote 8 B-gHC Liquid-Liquld Extraction, Gas Chromatographic Method'”
9 8-BHC Liquid-Liquid Extraction, Gas Chromatographic Method!®
10 -8HC Liquid-Liguid Extraction, Gas Chromatographic Method
5 2 % y 11 | Biochemical Oxygen 1) 5-Day BOD Test, Azide Modification Method'
Demand 2) 5-Day BOD Test, Membrane Electrode Method™
‘“11::::::{:" ~ 12 | carbaryt High-Performance Liquid Chromatographic Method!
gonomnosvimasdosfcnivi 13 | Carbofuran High-Performance Liquid Chromatographic Method!
L e t— 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
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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 | Cyanide Distillation, Colorimetric Method' Mass Spectrometric Method™
21 | 26"-00D Liquid-Liquid Extraction, Gas Chromatographic Method'! 46 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
22 |a4’-0DD Liquid-Liquid Extraction, Gas Chromatographic Method™ 2) Soxhlet Extraction Method"
23 | 24"-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™ a1 | Oxamyl High-Performance Liquid Chromatographic Method'®
24 | a4"-DDE Liquid-Liquid Extraction, Gas Chromatographic Method? 48 | Propoxur High-Performance th::i Chromatographic Method™?
25 | 24°-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™ 4 |pH Electrometric Method
2 |aa’oot Uiquid-Licuid Extraction, Gas Chromatographic Method 50 | Phenols 1) Distillation, Chloroform Extraction Methad!
21 | Dielcrin Liquid-Liquid Extraction, Gas Chromatographic Method! ] 2 Distlation, Direct Phatometric :"E‘h"d "
28 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™! A Selenim ;: ggsm, igu:t@:y Eouplz F:asm:/Me«hod
29 | Endosulfan | Liquic-Liquid Extraction, Gas Chromatographic Method! e gestion, | l::ii:'v:ﬂ»:th:;g il
30 | Endosulfan I Liquid-Liquid Extraction, Gas Chromatographic Method!! o . ID:‘:meSp;_:t;:f o
31 | Endin Liquid-Liquid Extraction, Gas Chromatographic Method®? = T“m ’mur e e i
32 | Endrin Aldehyde Liguid-Liguid Extraction, Gas Chromatographic Method™ , e fae e e e ok
33 | Formaldehyde Distillation, Colorimetric Method® | - X i
34 | Free Chlorine 1) DPD Ferrous Titrdmetric Method®! | wolll st o AU s qudahL‘Memod
R ——— | 56 | Total Suspended Solids | Dried at 103-105 °C!
a5 Heptachlor Liquld-[?::;: Extraction a5 Chromatoamspkic Mathod® ‘ 57 | Toxaphene Liquid-Liquid Extraction, Gas Chrematographic Method'
X . i :
i H L » e ) ; a | 58 | Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method;
eptachlor epoxide iquid-Liquid Extraction, Gas Chromatographic Method Colorimetric Method; Calculation®®
37 | Hexavalent Chromium | Filtration, Colorimetric Method™ | 2) Digestion, Inductively Coupled Plasma/
38 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method"! Mass Spectrometric Method; Colorimetric Method;
3 H
39 |Lead 1) Digestion, Inductively Coupled Plasma Method'® Calculationt®
2) Digestion, Inductively c"‘-'::‘e" Plasma/ ‘ 59 |zinc 1) Digestion, Inductively Coupled Plasma Method!
Mass Spectrometric Methad 1 2) Digestion, Inductively Coupled Plasma/Mass
40 | Manganese 1) Digestion, Inductively Coupled Plasma Method"! Spectrometric Method!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method SHERu d1nu 126 T80 |
41 | Mercury 1) Digestion, Colc-Vapor Atomic Absorption Spectrometric ‘ o
Viathd s il wrinnRy A
2) Digestion, Inductively Coupled Plasma/Mass 1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/ |
spectrometric Method"! _ Mass Spectrometric Method' ‘
42 | Methiocarb High-Performance Liquid Chromatographic Method™ | 2 | Acetone Purge and Trap, G-as Chroma;]eg!aphw
43 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method®?! | Mass Spectrometric Method
- =Y |
44 Methomyl... YN 7) 3 Aldrin...
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3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/ 18 | Bis(2-ethylhexyllphthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™” | Mass Spectrometric Method!
q Anthracene Liquid-Liquid Extraction, Gas Chromatographic/ I 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™!
& | ssian 1) Digestion, Inductively Coupled Plasma Method! ‘ 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 Benzla)anthracene Liquid-Liquid Extraction, Gas Chromatographic/ 26 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method? Mass Spectrometric Method'?
10 Benzene Purge and Trap, Gas Chromatographic/ i 25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
’ | Mass Spectrometric Method™
Mass Spectrometric Method'? I i Bl iadiioile i ped :’"‘ T )
i1 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ i beteaciion tege-and Trap, Gas m:fg'aph'd
Mass Spectrometic Method® | Mass Spectrometric Method"
12 Benzo(kifluoranthene Liguid-Liquid Extraction, Gas Chromatographic/ & Chiordane bisjiidLicgad Extraction, Gasmchrornatographlc/
Mass Spectrometric Method! Mais Spactromatric:Method
15 Senzoic Add Liquid-Liquid Extraction, Gas Chromatographic/ 28 p-Chloroaniline Liquid-Liguid Extraction, Gas Chromatographic/
;i . N
Mbss:3pesirmetric Mey : 29 | Chlorobenzene ::'55 . nd T"me: ﬁf::amg aphic/
. . ge a rap, Gas Chr X
14 Benzolalpyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'? ‘ | Mass Spectrometric Method'®
) . ) v | 30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
15 Benzolg,h,]perylene I;:uld;,nquid En?ctm :;s[ .]Chromatographk:f' Mass Spectrometric Method®
155 Spec trometric
- : il “ 31 Chloroform Purge and Trap, Gas Chromatographic/
16 Beryllium 1) Digestion, Inductively Coupled Plasma Method' Mass Spectrometric Method®
ZM] D«gc;st-on, Indu;tw;l:t::;zled Plasma/ 32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
lass Spectrometric & 1]
| Mass Spectrometric Method
17 Bis(2-chloroethyl)ether Liquid-Liguid Extra.ctlcn.::;(fhromam?ﬁphwd | 3 Chromium 1) Digestion, Inductively Coupled Plasma Method!
Mass Spectrometric Met . 2) Digestion, Inductively Coupled Plasma/ |
Mass Spectrometric Method™ |
o 18 Bis(2-ethylhexylphthalate... |
j.f“'n} o
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34 | Chromium (Il 1) Digestion, Inductively Coupled Plasma Method; 51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Colorimetric Method; Calculation™ Mass Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/ 52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method; Colorimetric Method; . Mass Spectrometric Method!"
Calculation™ 53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
35 | Chromium (Vi) Colorimetric Method™ Mass Spectrometric Method!®
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/ | 56 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™) | Mass Spectrometric Method™
3r Cyanide Distillation, Colorimetric Method'! | 55 L3~D|chEalopmpa‘ne Purge and Trap, Gas Chromatographic/
38 | 240 Liquid-Liquid Extraction, Gas Chromatographic/ | Mass Spectrometric Method™?
Mass Spectrometric Method®! ‘ 56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
39 | DDD Liquid-Liquid Extraction, Gas Chromatographic/ ‘ Mass Spectrometric Method™
Mass Spectrometric Method 57 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
40 | DDE Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Mathod!® ‘ 58 | Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatagraphic/
a1 | oOT Liquid-Liquid Extraction, Gas Chromatographic/ ‘ Mass Spectrometric Method'
g Mass Spectrometric Method'¥ | 59 | 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
42 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/ | Mass Spectrometric Method"!
Mass Spectrometric Method™! 60 | 24-Dinitrophencl Liquid-Liquid Extraction, Gas Chromatographic/
43 | Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'!
Mass Spectrometric Method!! 61 2,4-Dinitrotoluene Liquid-Ligquid Extraction, Gas Chromatographic/
44 | 1,2-Dichlorobenzene Purge and Trap, Gas Chromatosraphic/ 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 | Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!®
Mass Spectrometric Method!! 64 | Endosulfan Liquid-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 | 1,2-Dichloroethane 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!®!
Sp! | i
v 51 cis-1,2-Dichloroethylene... | & 68 Fluorene...
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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 Liquic-Liquid Extraction, Gas Chromatographic/ | 85 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/ |
Mass Spectrometric Method™ | Mass Spectrometric Method
7 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/ i 86 | Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method” Mass Spectrometric Method™
T2 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/ | ‘ a7 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-Liquidl Extraction, Gas Chromatographic/
Mass Spectrometric Method!® | Mass Spectrometric Method®
M Cl-HCH Llquid-Liqd Etraction;, Gas .!C hromatographic/ 89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method" | Mass Spectrometric Method®
5| BeHicH Sl load Exeraction; Sas Chusateraphic/ 90 | Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'® ‘ Mass Spectrometric Method!
76 YHCH LiquidiLigud Extra.ctlon, Gas Chromatographic/ ‘ 91 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® 3 @
9 N . | Mass Spectremetric Method
7w Hexachlorocyclopentadiene | Liquid-Liquid Extra.ction, Gasmfhromatogmphld | 4 Hiickal 1) Digestion, Inductively Coupled Plasma Method™®
Mass Spectrometric Method | i i |
78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/ ; 2) Digestion, Induc.trvely Cou[ﬁled Plasma/ |
Mass Spectrometric Method™ M Spattamentc Memod ) |
79 Indenol(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ | i Hitroberzene Uigoid:Lkxiid Emra.cﬂon. Gas[ajchmrnatagraph\cf l
Mass Spectrometric Method ; Mass Spectrometric ‘Method |
0 Isopherone Liquid-Liquid Extraction, Gas Chromatographic/ | 94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/ |
Mass Spectrometric Method™ | Mass Spectrometric Method!
81 Lead 1) Digestion, Inductively Coupled Plasma Method® | 95 N-Nitrosodi-n-Propylamine Liguid-Liquid Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method?
Mass Spectrometric Method™ 96 | Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™ - PCB 1016 Mass Spectrometric Method'?
2) Digestion, Inductively Coupled Plasma/ | - PCB 1221 :
Mass Spectrometric Method ™ - PCB 1232
83 Mercury 1) Cold Vapor Atomic Absorption Spectrometric | = PCRA242 |
Method@ | - PCB 1248
2) Digestion, Inductively Coupled Plasma/ - PCB 1254
Mass Spectrometric Method™ - PCB 1260
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97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ | 114 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" ; Mass Spectrometric Method™!
98 Electrometric Method!! | 115 | Trichloroethylene Purge and Trap, Gas Chromatographic/
PH |
9% Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'
Mass Spectrometric Method'® 116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas. Chromatographic/
100 | Phenol 1) Distillation, Direct Photometric Method™ ‘ | Mass Spectrometric Method"
2) Liguid-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/ I 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 Chloma;ographlc}
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method"
Mass Spectrometric Method™ |1 121 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
| O]
104 | Styrene Purge and Trap, Gas Chromatographic/ | Mass Spectrometric Method
Mass Spectrometric Method!® | 122 [ mXylene Purge and Trap, Gas Chromatographic/
: 1@
105 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/ ‘ Mass Spectiometric Method
Mass Spectrometric Method® | ‘ 123 | o-Xylene Purge and Trap, Gas Chromatographic/
(4]
106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/ | * Mass Spectrometric Method
Mass Spectrometric Method® 124 | p-¥ylene Purge and Trap, Gas Chromatographic/
0]
107 | Toluene Purge and Trap, Gas Chromategraphic/ Mass Spectrometric Method '
. | ylene (To ur , Gas Chromatographi
Mass Spectrametric Method® 125 | Xylene (Total) Purge and Trap, Gas Ch md':l raphic/
| Mass Spectrometric Metl
108 iquid-Liquid Extraction, G: j
Toxaphene :L.:Z:s'ds:f:t ‘a_ :ﬂm:;:hmmawﬁﬁl‘h*d 126 | Zinc 1) Digestion, Inductively Coupled Plasma Method!
rometric Mef
2) Digestion, Inductively Coupled Plasma/
109 | TPH (Cs-Co) ::s!::nd Trap-::s ;hmﬁaw | Mass Spectrometric Method™
pectrometric Mef
110 | TPH Gop:Cae) Solvent Extraction, Gas Chromatographic Method®" |
i i pameudn (lapaszue) 1o 16 578005
111 | TPH (GeCan) Solvent Extraction, Gas Chromatographic Method!**"!
112 | 1,2,6-Trichlorobenzene Purge and Trap, Gas Chromatographic/ | dfuit Asuane FHmed
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™!
?{"\H"l 114 1,1,2-Trichloroethane. . =, J
o : 50 oy 3 Carbon Monoxide...
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3 Carbon Monoxide 1) Sampt.Jng Ba.g Non-Dispersive lnf;:]ared Method®™ i —— P "
2) Non-Dispersive Infrared Method PR
1) Instrumental Analyzer Method™® 1 Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
q Chlorine 1) Absorption Sampling, lon Chromatographic Extractlon; Gas Chromatographic/Mass Spectrometric
Method™ Method!1#2) 3
2) Isokinetic Sampling, lon Chromatographic Method Z)M&Exhﬂm.ﬁaschraﬂatogmi\‘ i Ch‘»cMethod("’:
5 Copper Isokinetic, Digestion, Inductively Coupled Plasma 3) N-Ith:‘ts:Bld Soxhlet Extraction, Gas Chromatographi
Method!®! Method
6 Dioxins Isokinetic Sampling, Analysls by ISO/IEC 17025 2 Antirmony 1} Waste Extraction, Digestion, Inductively Coupled
' 1615
Accredited Laboratory or Analysis by Department Plasma Me'ihoo‘. o .
of Industrial Works Registered Laboratory 2) Waste Extraction, Digestion, Inductively Coupled |
(Dioxins/Furans Analysis Approved ™ Plasma/Mass Spectrometric Method!#18 |
i s
7 Hydrogen Chloride 1) Absorption Sampling, lon Chromatographic 3) Digestion, Inductively Coupled Plasma Method |
Method™ 4) Digestion, Inductively Coupled Plasma/
2) sokinetic Sampling, on Chromatographic Mathoc | Mass Spectrometric Method'?
8 | Hydrogen Sulfide Absorption Sampling, lodometric Method™ 3 |Amenkc 1) Waste E’“;:{':i"l‘;jb‘?eﬂb"' Inductively Coupled
9 Lead Isokinetic, Digestion, Inductively Coupled Plasma Plasma Metl 7
Method™ 2) Waste Extraction, Digestion, Inductively Coupled
11616
10 | Mercury 1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic [ | Plosmalvats Spectiomatr Methtd o
Absorpticn Spectrometric Method™ 3) Digestion, Inductively Coupled Plasma Method™
2) Isokinetic, Digestion, Inductively Coupled Plasma i 4) Digestion, Inductively Coupllzd Plasma/
Method® | Mass Spectrometric Method™
11 Opacity Ringelmann’s Method®? 4 Bariumn 1) Waste Extraction, Digestion, Inductively Coupled
(1.6,15]
12 | Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid | Plasma Method. ot )
Method®! | 2) Waste Extraction, Digestion, Inductively Coupled
2) Chemiluminescence Method™ Plasma/ﬁ..\ass Spect‘rometric Method!!419 & |
3) Instrumental Analyzer Method | 3) Digestion, Inductively Coupled Plasma Method™ |
13 | Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric | 4) Digestion, Inductively CWF’::‘* Plasma/ .
Method® | Mass Spectrometric Method™
2) LV Fluorescence Method™ 5 Beryllium 1) Waste Extraction, Digestion, Inductively Coupled
16151
3) Instrumental Analyzer Method"™ ‘ Plasmamethad == 7 i
10 | Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric | 2) Waste Extraction, Digestion, | “‘-“I“f y Coupled
Method™ ‘ Plasma/Mass Spectrometric Method!418
i 7151 |
15 | Total Suspended Particulate | Isckinetic Sampling, Gravimetric Method ‘ 3) Digestion '"d"““l“"‘y ‘?“P“:‘jp::"::m
16 | Xylene Adsorption Sampling, Gas Chromatographic 9) Digestion, Inductively m"g;q 9
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"41% Plasma Method!145
2) Waste Extraction, Digestion, Inductively Coupled 2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!444 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-Liquid | 12 Copper 1) Waste Extraction, Digestion, Inductively Coupled
Extraction, Gas Chromatographic/Mass Spectrometric | Plasma Methodts5!
Method'+%24 2) Waste Extraction, Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chromatographic Method '* Plasma/Mass Spectrometric Method!"41¢!
3) Automated Soxhlet Extraction, Gas Chromatographic 3) Digestion, Inductively Coupled Plasma Method™!
Method 2 4) Digestion, Inductively Coupled Plasma/
8 Chromium 1) Waste Extraction, Digestion, Inductively Coupled | Mass Spectrometric Method™*
Plasma Method4: | 13 | 24D 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2) Waste Extraction, Digestion, Inductively Coupled | Extraction, Gas Chromatographic/Mass Spectrometric
PlasmarMass Spectrometric Method™4'®) Method!h925]
3) Digestion, Inductively Coupled Plasma Method™¥! | 2) Soxhlet Extraction, Gas Chvomatographic Method®¥#
4) Digestion, Inductively Coupled Plasma/ | | 3) Automated Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method!™ ¢ | Method 231
9 Chromium (II) 1) Waste Extraction, Oigestion, Inductively Coupled 14 |ooD 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Plasma Method; Waste Extraction, Colorimetric | Extraction, Gas Chromatographic/Mass Spectrometric
Method; Calculation Method!61%47 Method"525)
2) Waste Extraction, Digestion, Inductively Coupled 2) Soxhlet Extraction, Gas Chramatographic Method "2
Plasma/Mass Spectrometric Method; Waste 3) Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Colorimetric Method; Calculation Method 231
Method 41617 15 [DOE 1) Waste Extraction, Separatory Funnel Liquid-Liquid
3) Digestion, Inductively Coupled Plasma Method; Extraction, Gas Chromatographic/Mass Spectrometric
. Alkaline Digestion, Colorimetric Method; Calculation Method!!®2)
Method44517) w 2 Sonhlet Extraction, Gas Chromatographic Method 2!
4) Digestion, Inductively Coupled Plasma/ ‘ 3) Automated Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method; Alkaline Digestton, Method 234
Colorimetric Method; Calculation Method ™ 1417 ‘ ‘ 16 | DOT 1) Waste Extraction, Separatory Funnel Liquid-Liquid
10 | Chromium (Vi) 1) Waste Extraction, Colorimetric Method™4™ [ Extraction, Gas Chromatographic/Mass Spectrometric
2) Alkaline Digestion, Colorimetric Method™'” | i Method!! 42
|
W ‘ %{‘"’Dj 2) Soxhlet...
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2) Soxhlet Extraction, Gas Chromatographic Method 2 | 2) Waste Extraction, Thermal Decomposition
3) Automated Soxhlet Extraction, Gas Chromatographic | Amalgamation and Atomic Absorption Spectrometric
Method 21 Method" 417 :
17 Dieldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Waste Extraction, Digestion, Cold-Vapor Atomic
Extraction, Gas Chromatographic/Mass Spectrometric Fluorescence Spectrometric Method!'4%% |
Method!#2% 4) Digestion, Cold-Vapor Atomic Absorption ‘
2) Soxhlet Extraction, Gas Chromatographic Method!!%# i | Spectremetric Method"®! |
3) Automated Soxhlet Extraction, Gas Chromatographic 5) Thermal Decomposition Amalgamation and ‘
Method 23! 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#2! 23 | Methoxychlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2) Soxhlet Extraction, Gas mromalogap!'ll:Meﬂ'nod‘m | Extraction, Gas Chromatographic/Mass Spectrometric
3) Automated Soxhlet Extraction, Gas Chromatographic | Method!!#2
Method ! | 2) Soxhlet Extraction, Gas Chiomatographic Method (%24 |
19 Heptachlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Gas Chromatographic/Mass Spectrometric ‘ Method 21
Method!#29 | 24 Mirex 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2) Soxhlet Extraction, Gas Chromatographic Method'22 | Extraction, Gas Chromatographic/Mass Spectrometric
3) Automated Soxhlet Extraction, Gas Chromatographic | Methog!t92)
Methog 21 | 2) Soxhlet Extraction, Gas Chromatographic Method 192
20 Lead 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Soxhlet Extraction, Gas Chromatographic
Plasma Method" 4% | Method 2"
2) Waste Extraction, Digestion, Inductively Coupled 25 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method'51€ Plasma Method™ 4%
3) Digestion, Inductively Coupled Plasma Method™'* 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method!519
Mass Spectrometric Method™® 3) Digestion, Inductively Coupled Plasma Method!"+)
21 Lindane 1) Waste Extraction, Separatory Funnel Liquid-Liquid 4) Digestion, Inductivety Coupled Plasma/
Extraction, Gas Chromatographic/Mass Spectrometric | Mass Spectrometric Method™'®
Method!"#23 | 26 | Nickel 1) Waste Extraction, Digestion, Inductively Coupled
2) Soshlet Extraction, Gas Chromatographic Method 1022 Plasma Method!'&*!
3) Automated Soxhlet Extraction, Gas Chromatographic 2) Waste Extraction, Digestion, Inductively Coupled
Method ! Plasma/Mass Spectrometric Method" '
22 Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic 3) Digestion, Inductively Coupled Plasma Method!™4
Absorption Spectrometric Methog!4'® 4) Digestion, Inductively Coupled Plasma/ |
Mass Spectrometric Method!"'® |
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2 Polychlorinated biphenyls 1) Waste Extraction, Separatory Funnel Liquid-Liquid 28 Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liquid-Liquid
(PCBS) Extraction, Gas Chromatographic Mathod" 2% Extraction, Gas Chromatographic/Mass Spectrometric
- Aroclor 1016 2) Soxhlet Extraction, Gas Chromatographic Methogl929
- Aroclor 1221 Method!t2 2) Sovhlet Etraction, Gas Chiomatographic Method 122
- Avoclor 1232 3) Automated Soxhlet Extraction, Gas Chromatographic i 3) Automated Soxhlet Extraction, Gas Chromatographic
- Aroclor 1242 Method 1 I ‘ Method 1
- Aroclor 1248 29 |pH Electrometric Method ™)
- Aroclor 1254 ‘ 30 | Selenium 1) Waste Extraction, Digestion, Inductively Coupled
- Aroclor 1260 | Plasma Method" 4
- 2<Chlorobiphenyl | 2) Waste Extraction, Digestion, Inductively Coupled -
- 2,3-Dichlorobiphenyl Plasma/Mass Spectrometric Method!™#'9
- 2,2'5-Trichlorobiphenyl | | 3) Digestion, Inductively Coupled Plasma Method™?
- 2,4"5-Trichlorobiphenyl | | 4) Digestion, Inductively Coupled Plasma/
- 2,2 3,5 Tetrachlorobiphenyl | Mass Spectrometric Method™®
- 2,255 Tetrachlorobiphenyl | 31 Silver 1) Waste Extraction, Digestion, Inductively Coupled
- 2,3,6,8"Tetrachlorobiphenyl Plasma Method 4!
- 2,2,3,4,5-Pentachlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled
-2,2,4,5,5-Pentachlorcbiphenyt Plasma/Mass Spectrometric Method419
- 2,334 6-Pentachlorobipheryl 32 Thaltium 1) Waste Extraction, Digestion, Inductively Coupled
- 2,234,485 Hexachlorobipheryl Plasma Method! 415!
- 2.2,3,4,55-Hexachlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled
223556 ‘ Plasma/Mass Spectrometric Method!419
i —— 1 3) Digestion, Inductively Coupled Plasma Method™!
. 228,855 | 4) Digestion, Inductively Coupled Plasma/
Hesachlorobiphentt | ! Mass Spectrometric Method™'€)
2233605 | 33 Toxaphene 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Heptachtorobiphenyl | ‘ ;x:mm:tdb?r; ;as Chromatographic/Mass Spectrometric |
- 2.2,3,08,55- ' i ‘
Heptachlorobipheny! ‘ 2) Soxhlet Extraction, Gas Chromatosraphic Method |
| 3) Automated Soxhlet Extraction, Gas Chromatographic
-2,234,8,56 ‘ Method 2
HepieEnlombioheril | 34 | Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
-2238556 ; Plasma Method 64
Heptachlorooipheny| i 2) Waste Extraction, Digestion, Inductively Coupled
223348556 | Plasma/Mass Spectrometric Method!419
Nonachloroblphenyl 3) Digestion, Inductively Coupled Plasma Method™ |
] 28 Pentachlorophenol... C'E\rf'PJ 4) Digestion... |
(ndinged Snsenaila) anddmgnd Swameila) i
P e j i i
i e O O it I T — i — — e |
| |
|
|
| |
-loo - i -lom - |
dnduil mruniy F8nael | iaduil Aiuniiy FBhne
4) Digestion, Inductively Coupled Plasma/ | ‘ L) Benz(alanthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™ I Mass Spectrometric Method**"
35 Zinc 1) Waste Extraction, Digestion, Inductively Coupled I 10 | Benzene Purge and Trap, Gas Chromatographic/
Plasma Method!146151 | Mass Spectrometric Method!#¥
2) Waste Extraction, Digestion, Inductively Coupled | 1 Benzo(b)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Plastna/Mass Spectrometric Method™19 | Mass Spectrometric Method®**!
3) Digestion, Inductively Coupled Plasma Method™*! | 12 Benzolkifluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
4) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method'3!
Mass Spectrometric Method™® 13 Benzoic acid Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 2!
i §1uu 125 10013 14 Benzola)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
| Mass Spectrometric Method!®>!
il miuaity Adhnsz | 15 | Benzoigh,iperylene Automated Soxhlet Extraction, Gas Chromatographic/
1 Acenaphthene Automated Soxhlet Extraction, Gas Chromatographic/ ‘ Mass Spectrometric Method®2
Mass Spectrometric Method®*! | 16 | Berylium 1) Digestion, Inductively Coupled Plasma Method™'
2 Acetone Purge and Trap, Gas Chromatographic/ ‘ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!!**4 | | Mass Spectrometric Method!™
3 Aldrin 1) Soxhlet Extraction, Gas Chromatographic ‘ | 17 Bis(2-chloroethyllether Automated Soxhlet Extraction, Gas Chromatographic/
Method®2 . Mass Spectrometric Method'3!!
2) Automated Soxhlet Extraction, Gas Chromatographic/ | 18 Bis(2-ethylhexyl)phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog! ! | Mass Spectrometric Method ™!
4 Anthracene Automated Soxhlet Extraction, Gas Chromatographic/ 19 Bromaodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**! Mass Spectrometric Method!*%
5 Antimony 1) Digestion, Inductively Coupled Plasma Method!™9 20 | Bromoform Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method!!“2
Mass Spectrometric Method™8 21 Butanol Equilibrium Headspace, Gas Chromatographic/
§ | Amenk 1) Digestion, Inductively Coupled Plasma Method™*! Mass Spectrometric Method!!229 |
’ 2) Digestion, Inductively Coupled Plasma/ 22 | Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/ |
Mass Spectrometric Method™ 4! Mass Spectrometric Method?**" |
7 | Atrazine 1) Soxhlet Extraction, Gas Chromatographic ; 23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™'®
Methogl02 | 2) Digestion, Inductively Coupled Plasma/
2 Automated Soshlet Extraction, Gas Chromatographic/ [ Mass Spectrometric Method
Mass Spectrometric Method!®! 24 | Carbazole Automated Soxhlet Extraction, Gas Chromatographic/
8 | Barium 1) Digestion, Inductively Coupled Plasma Method"9 | Mass Spectrometric Method ™!
2) Digestion, Inductively Coupled Plasma/ 25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™¢! | Mass Spectrometric Method™#¥
|
|
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26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/ 40 | DDE 1) Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method"*2 ‘ Methog!#
27 | Chlordane 1) Soxhlet Extraction, Gas Chromatographic | 2) Automated Soxhlet Extraction, Gas Chromatographic/
Method!1242 | Mass Spectrometric Method'#3!)
2) Autornated Soxhlet Extraction, Gas Chromatographic/ | 41 ooT 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!?3!
29 Chlorobenzene Purge and Trap, Gas Chromatographic/ 42 Dibenz(a,hanthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method429 Mass Spectrometric Methog?**!
30 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/ | 43 Di-n-Butyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2 | Mass Spectrometric Method®**!
31 Chloroform Purge and Trap, Gas Chromatographic/ 44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methog"*2¥ Mass Spectrometric Method!!*2%
32 | 2Chlorophencl Automnated Soxhlet Extraction, Gas Chromatographic/ 45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'*!! Mass Spectrometric Method#2%
33 Chromium 1) Digestion, Inductively Coupled Plasma Method™ 46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method"*#?
Mass Spectrometric Method!™ a7 3,3-Dichlorobenzidine Automated Soxhlet Extraction, Gas Chromatographic/
36 | Chromium (I) 1) Digestion, Inductively Coupled Plasma Method; Mass Spectrometric Method™!!
Alkaline Digestion, Colorimetric Method, Calculation a8 1,1-Dichleroethane Purge and Trap, Gas Chromatographic/
Methogl!!#1517 Mass Spectrometric Method!*2!
2) Digestion, Inductively Coupled Plasma/ 49 1,2-Dichlercethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method; Alkaline Digestion, Mass Spectrometric Method'!“**
Colorimetric Method; Calculation Method #1647 50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
35 | Chromium (V) Alkaline Digestion, Colorimetric Method®7 Mass Spectrometric Method!*2
36 Chrysene Autornated Soxhlet Extraction, Gas Chromatographic/ 51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®?2! Mass Spectrometric Method™#2%
37 Cyanide Extraction, Distillation, Colorimetric Methog 62128 52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
38 |280 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method"“*
Method!023 53 | 2,4-Dichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method*!
Mass Spectrometric Method!53! 54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
39 |DDD 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method!!*?%
Method!'022 55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
2) Autormated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method!'*#
Mass Spectrometric Method®**!! 56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'%2%
40 DOE...
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57 Dieldrin 1) Soxhlet Extraction, Gas Chromatographic = = |
Methogho2 71 Hexachlorobenzene 1) Soxhl::::xtra:tmn. Gas Chromatographic |
2) Automated Soshlet Extraction, Gas Chromatographic/ Methed ‘ ) ‘
Mass Spectrometric Method 2 2l Ayronated Smd'u.tet Extract»::;uGas Chromatographic/ |
58| Diethyl Phtnalate Autorated Soxhlet Extraction, Gas Chromatographic/ ! Mass Spectrometric Method ™ |
Mass Spectrometric Method®31 72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/ ;
. Mass Spectrometric Method!** |
59 2,4-Dimethylphenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric M ethod 31 73 n-Hexane Purge and Trap, Gas Chromatographic/
60 2,4-Dinitrophencl Automated Soxhlet Extraction, Gas Chromatographic/ Mass Specirometric Method!“ |
Mass Spectrometric Meth odiBs3 74 Q-HCH 1) Soxhlet Extraction, Gas Chromatographic |
61 2,8-Dinitrotoluene Automated Soxhlet Extraction, Gas Chromatographic/ Method"® |
Mass Spectrometric Method®¥! 2) Automated Soxhlet Extraction, Gas Chromatographic/
62 | 2,6-Dinitrotoluene Automated Soxhlet Extraction, Gas Chromatographic/ | Mass Spectrometric Method?*" |
Mass Spectrometric Method @31 | T B-HCH 1) Soxhlet Extraction, Gas Chromatographic
63 | Din-Octyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/ Method?022
Mass Spectrometric Method 1! | 2) Automated Soxhlet Extraction, Gas Chromatographic/
64 | Endosulfan 1) Soxhlet Extraction, Gas Chromatographic 1 Mass Spectrometric Methad™?!
Method!1022 | 76 ¥-HCH 1) Soxhlet Extraction, Gas Chromatographic
2) Automated Soxhlet Extraction, Gas Chromatographic/ | Method!*
Mass Spectrometric Method'®3! | 2) Autornated Soxhlet Extraction, Gas Chromatographic/
65 | Endrin 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method™>"
Method'1*22 77 | Hexachlorocyclopentadiene | Automated Soxhlet Extraction, Gas Chromategraphic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method™*2!
Mass Spectrometric Method®37 ‘ 78 | Hexachloroethane Automated Soxhlet Extraction, Gas Chromatographic/
66 | Ethylbenzene Purge and Trap, Gas Chromatographic/ i Mass Spectrometric Method?**!!
Mass Spectrometric Method!**! | 79 | Indenol1,2,3-cd)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
67 | Fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/ 1 Mass Spectrometric Method?"!
Mass Spectrometric Method2!! | 80 | lsophorone Automnated Soxhlet Extraction, Gas Chromatographic/
68 Fluorene Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrametric Method!231
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) Autornated Soxhlet Extraction, Gas Chromatographic/ 82 |Manganese 1) Digestion, Inductively Coupled Plasma Method™?
Mass Spectrometric Method™*" 2) Digestion, Inductively Coupled Plasma/
70 | Heptachlor Epoxide 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method™'®
Method!924 83 Mercury 1) Digestion, Cold-Vapor Atomic Absorption
2) Autorated Soxhlet Extraction, Gas Chromatographic/ Spectrometric Method!™®
Mass Spectrgmetric Method*"
<
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2) Thermal Decomposition, Amalgamation, and ‘ - Aroclor 1242
Atomic Absorption spectrophotometry!"® | | - Aroclor 1248
3) Digestion, Cold-Vapor Atomic Fluorescence i - Aroclor 1254
Spectrometric Method™! Ll - Aroclor 1260
84 | Methanol Equilibrium Headspace, Gas Chromatographic/ ‘ | - 2-Chlorobiphenyl
Mass Spectrometric Method"%9 | - 2,23,5-Tetrachlorobipheryl
85 | Methoxychlor 1) Soxhlet Extraction, Gas Chromatographic ‘ - 2,2'5,5"Tetrachlorobiphenyl
Methogt022 | - 2,344 Tetrachloroblphenyl
2) Automated Soxhlet Extraction, Gas Chromatographic/ | - 2.2 3.4,5-Pentachlorobiphenyl
Mass Spectrometric Method™! [ | - 22,85 5-Pentachicrobiphenyl
86 Methyl Bromide Purge and Trap, Gas Chromatographic/ ‘ - 233, 6-Pentachlorobipheryl
Mass Spectrometric Method"* ‘ - 22,385 Hexachiorobiphenyt
87 | Methylene Chloride Purge and Trap, Gas Chromatographic/ | - 2,2.3,4,5,5-Hexachlorobipheryl
Mass Spectrometric Method*24 | | -22355.6
88 2-methylphenol Automnated Soxhlet Extraction, Gas Chromatographic/ ‘ ‘ Hexachlorobiphenyl
Mass Spectrometric Method®*! [ -2,2,0855-
89 | 2-Methylnaphthalene Autornated Saxhlet Extraction, Gas Chromatographic/ | | Hexachlorobiphenyl
Mass Spectrometric Method 3! | -22,33445
90 | Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/ ‘ Heptachlorobiphenyl
Mass Spectrometric Method™2? Wi - 2,2,3,6,8,55-
91 Naphthalene Automated Soxhlet Extraction, Gas Chromatographic/ | ; Heptachlorobiphenyl
Mass Spectrometric Method ™! [ | -22,344,5,6-
92 | Nickel 1) Digestion, Inductively Coupled Plasma Method™ ‘ ‘ Heptachiorobiphenyt
2) Digestion, Inductively Coupled Plasma/ | | L223,8,556
Mass Spectrometric Method™ 4 | Heptachlorobipheryl
93 Nitrobenzene Automated Soxhlet Extraction, Gas Chromatographic/ | -2,2,3,3,0,8,556
Mass Spectrometric Method™*! Nonachlorobiphenyl
94 N-Nitrosadiphenylamine Automated Soxhlet Extraction, Gas Chromatographic/ ‘ | 97 Pentachlorophencl Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®21 Mass Spectrometric Method*
95 N-Nitrosodi-n-propylamine Automated 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 o ‘ | 99 | Phenol Automated Soxhlet Extraction, G]as Chromategraphic/
(PCBs) 2) Autornated Soxhlet Extraction, Gas Chromatogrephic |1 Mass Spectrometric Method®"
- Aroclor 1016 Method 22 [ | 100 | Pyrene Autornated Soxhlet Extraction, Gas Chroratographic/
' - Aroclor 1221 ‘ ‘ Mass Spectrometric Method
- Aroclor 1232 J
| | vy " 101 Selenium...
§ - Aroclor 1242... Erannpiie)
(urdimoyed Fnsnne3ln) | ‘ wmm:_:,mﬂm,;mﬁ-
sprmpulhershane | | ¢ ermasion T
- o S e e — — - - ——— s
‘ 1
| |
=lod - | i -logt -
dnduil | Faunfy [ FHhnsed 3 ‘ wadui ] FEanTd
[ 101 | Selenium 1) Digestion, Inductively Coupled Plasma Method™ [ | 116 | 2,4,6-Trichlorophenol Automated Soxhlet Extrac::;.jas Chromategraphic/
2) Digestion, Inductively Coupled Plasma/ . Mass Spectrometric Meth
Mass Spectrometric Method™® ‘ | 117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
" i 14,26
102 | Silver 1) Digestion, Inductively Coupled Plasma Method™*! I Mass Spectrometric Method
2) Digestion, Inductively Coupled Plasma/ | | 118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method™*® | 2) Digestion, Inductively Coupled Plasma/
e C hic/ | | Mass Spectrometric Method™ ¢!
103 | Styrene Purge and Trap, Gas Chromatograpl . pe:
Mass Spectrometric Method!142! | | 119 | Vinyl Acetate Purge and Trap, Gas Chromat:zg:]aphic/
i1
104 1,1,2,2-Tetrachloroethane purge and Trap, Gas Chromatographic/ | Mass Spectrometric Method!
Mass Spectrometric Method™ ¥ ‘ 120 | Vinyl Chloride Purge and Trap, Gas Chromaltoug‘l;aphid
105 Tetrachloroethylene Purge and Trap, Gas Chromatographic/ | Mass Spectrometric Method
Mass Spectrometric Method!!*# | 121 | m-Xylene Purge and Trap, Gas Chromatographic/
106 | Toluene Purge and Trap, Gas Chromatographic/ | Mass Spectrometric Method!*#%
Mass Spectrometric Method!! i 122 | o-Xylene Purge and Trap, Gas Chroma{t::zgqmphlc/
: : N
107 | Toxaphene 1) Soml::aimactm. Gas Chromatographic | o e A:ass s.;ectnd -lr-omegl: hé:hodt e
Methed | p-Xylene urge 3 rap, Gas Chromatogra)
2) Automated Soxhlet Extraction, Gas Chvomatographic/ K| Mass Spectrometric Method"**?
Mass Spectrometric Method™?"! |l 124 | Xylene (Total Purge and Trap, Gas Chromatographic/
108 | TPH(Cs-Co) Purge and Trap, Gas Chromatographic/ | Mass Spectrometric Method#)
Mass Spectrometric Method!*? | 125 | Zinc 1) Digestion, Inductively Coupled Plasma Method™*®
109 | TPH (Goe- Cr¥ 1) Solvent Extraction, Gas Chromatographic Methed#” | 2) Digestion, Inductively Coupled Plasma/
2) Autormated Soshlet Extraction, Gas Chromatographic ‘ Mass Spectrometric Method™¥
wuﬂ |
110 | TPH (Corg - Ca9) 1) Solvent Extraction, Gas Chromatographic Method!'#! | \onansEedy ) e
2) Autormated Soxhlet Extraction, Gas Chromatographic 1. NIENTHRREMNTT, UTEMANSIVITIEARINNTIL, WA 2548. (30 nsridndalfjganie
Method?2! ‘ Fanflailfud s efeampunen. 25 unTinu 2509, sl 123 moufies 113,
111 1,2,8-Trichlorobenzene Purge and Trap, Gas Chrematographic/ I _2, NIENTHEATTUNTTU. ‘J‘itm'}nizﬂﬁi}ls'mm?l. “'F.!.' 2549, {303 Amuamuinamin
Mass Spectrometric Method!'#! | nﬁ‘uﬂwwu'lummaﬁ'wmunmmmlmwun4wnmhaivnﬂ'lwnnmﬂuLimwia.
112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/ | Tfeaywnen. 4 ﬁ’wmf 2549, (il 123 meufieny 1253,
i Mass Spectrometric Method"“*" || ) m:wrfﬁmnﬂuilau'ml\’wmhﬂwmnlnu. ﬁﬂnﬂmﬂm&ﬁ-uﬂu. Faindail 4. nyamme:
13 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/ i1 Eouuanfum, 2547,
Mass Spectrometric Method!1+* [ | 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!*# | | 5. United States Environmental Protection Agency. Standards of performance for
115 | 2,4,5Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/ | New Stationary Sources. 40 CFR 60. Appencix A, 2019.

6. United States Envircnmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997,
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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 Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 2060A, 1996.

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

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

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

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Volatile Organic Compounds (VOCs) in Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 50214, 2014.

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

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

15. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Inductively Coupled Plasma- Atoric 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 60204, 2007.

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

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

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Abserption Spectrophotometry. SW-846
Method 7473, 2007 o

uaimysd asnqaite) 20. United States...
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20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury In Sediment and Tissue Sample by Atomnic
Fluorescence Spectrometry. SW-846 Method 7474, 2007,

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

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

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

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 82600, 2018.

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

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

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

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

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
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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b T i msuniy FEhnrwr
1 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method™
wouanInuiD 2) 5-Day BOD Test, Azide Modification Method™
2 | Chemical Oxygen Demand | 1) Open Reflux, Titrimetric Method™
2) Closed Reflux, Colorimetric Method ™
(rnadum wwzatund) 3) Closed Reflux, Titrimetric Method®!
fiwnmnotieioufasiviim 3 | Color ADMI Weighted — Ordinate Spectrophotometric Method?
L 4 | cyanide Distiltation, Colorimetric Method™
P UR T+ 5 | Formaldehyde Distillation, Colorimetric Method!!
6 | Free Chlorine DPD-Ferrous Titrimetric Method"!
PR L PRI C e, - LA 7 Cil and Grease Liquid-Liquid Partition-Gravimetric Method'”!
quiiitunsifouitnniivlisnuninne fuson & |pH Electrometric Method®!
3. o eot teber-a 9 |Phenols 1) Distillation, Chloroform Extraction Method™
Tusweldidnniaiing einvadivmalleoth 2) Distillation, Direct Photometric Method™!
10 | sulfide ZnS Precipitation, lodometric Method™!
11 Temperature Laboratory and Field Method™
12 | Total Dissolved Solids Dried at-180 °C
13 Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method
14 | Total Suspended Solids Dried at 103-105 °c*
o s it
fduit anuaiy ]
Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method'!
2) Instrurnental Analyzer Method™
2 Hydrogen 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 Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method™
2) Instrurnental Analyzer Method!™®
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& | sulfuric Acid Isokinetic Sampling, Barium ~ Thorin Titimetric Method o0 oabor Hoder naulseugramns

7 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method'™
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1 Cyanide Distillation, Colorimetric Method™!

2 pH Electrometric Method®

3 Phenols Distillation, Direct Photometric Method™'
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC : APHA, 2017
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5. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2017.

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

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

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

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

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

‘?/m Ju,d;
(u“mﬂ-qm :Tuqmmn)
ameny
quiiduuazioutsivlsanuniane fuosn
suifieuavfoutunivlinunianciuoon. noddvuasRouaiulinm mulirugaamnm Im o adod rene-a

eI © wrnjmgyln
rsT e sozoo
b o fif. udsh
d91 WhvwilaypnnsosionuRn s iinsed
by nssunaginms U3 ouenioa wavesmed nju (ismalng) S
s dvawAvumanmains seseiRnTinseiiony scudl e fuim odbo

snaniiApiidntis Vi ieuoaion wavasme? ny Wzwmebne) $ia Horfdin
tasrsiionyy womadoy 2-eem anwifuaui sac/ec il ¢ muawmn gunouaInuay
Fafazens vawfvuslasyamnsvosfossfiFmsinged puaaduaudui w

nalssnguamossiianiniuds Srmudtudel
. WendndhilussdufosfiRnsinsed snay ¢ 1w

o) vavieeg s Afyniies vavuail s 9-ceoin
o) wianagiung Awian nalouent! 2-moo--cere
@) WA wRind YATarR 2-slom 3 st
&) wieanaly Hidus ufeuesi 2-som-3-waon
&) viwdnddy uhing nafeuavh -somd-cade
. Windmhiseswon §iRnsinmed S e 11
@) wiwdigna whwmn naiduuneil 2-son-3-000m
o) vuamfaunyimd nd nedtuined 1-mon-3-000ls
o) Wil Aneamans veduuiavh 2-voa3-o00m
<) unaniagm Usniiewy el 3w 3-cooe
& vwarnady quunqy s 1-mom-3-0oat
o) Wi emmauTy nafoumi 3-alom-3-000b
d)wwdang fiem nafuuenh 3-woa-9-ocom
&) wwdnSug grssndmi MTesR -mom-2-0ood
) ekl g neuesf 2-soa-9-coor
@o) wweymi wn vafeutnei 2-won-3-00m0
aa) WBgTIng usmn vailounfl 1-ven-d-ccea
o) VINORANG wyinud weidouiasi 7-vler-9-ocek
ofla.




-~

oils whiAeavufsemmogndoimisdotufunatuuieniRnimmeiony
# o ommclaloero BT e i edoe gl e lqueu oo Wl awrludwoi
ssuubdnmiatindlfimiviulednalzanugrannssunin QR Code fuwddei

Faduundonsu
vouansaTwule
(wiemd dmius)
fdnunmiguiitowendeudvusiivlaaunane fuoon

ViR wnswnueunailssnuganmnsy

[=; Q
uiituaniousvueivlsanunianeiusen L
3. 0 mevsen bodet A Eooars d
Wsnddidnninlng einwadiv.mail go.th fudwarhusevuBdnnofind

“guarmmnainlan Wiemalnedimh Sufuisn geemmmmlfidn

7 8n owloo/s@HL m naulsssgmrTINT Y
oMz © wesjmgln

WA N sogoo

a0 “.& “

o1 WinuamsefiveestsniRmMined

duu nsminagiants Uit wueniea uavesmes nfu (Ussinelne) §ain

fhafis AvewisuussanmunfvrosisfiRnsiensiionty 00 b naia bt

deitdandan wnasuabunlAauininsmneiwe e fRm iemaionm
Vit wouonien usuesmel nju (Uremelve) Swou o wiy

runiiaRofidnaiia VTSV wousnion usuarmed Ny (Wavwelig) $in siasufunag
Aunsesionty wamado 2-ces aowuiifiad vev/ao wjit & swowsithd dunevainuas
Swnszuns vowRvuunsanivreienlfiRniiinsed mmoniveududs du

nullsangaamnisiesaud Wividn wowaies wavesved nfu (Wszvelve)
i iisout s aeivieseilud i Sy eo 1ems uned iy « $ens pasdids
w

afls witsiaatuiivenumoryiounideroayiuiumadufon fiRmsinsed
wnwul 8n omeclaVbario BYUT e figu by doe Aoluiuf e Iquey bewve il s
furiweruszuuBdnnselndldimindulednnlssugramnssy

Tudpandionsu

wpuanr vl

(wwwi Smaiud)

fEnnunsquiid Alsanumanziuesn

UfjiRrenisumusiuinalaanugramnim

quitdounsfoutuuaiivlssrunieselusan
1. o moem bode Aib ooa s
Winddbdnviniing eiwadiw.mall.go.th

G

Indust v - "o
=Y sgmamnsmenmilon UszmaThunaowin Ssdusienn gemmnssiliu m

wnansuuuwnisfouivuuaissniveostenljoansinnshensy
UFE wuenion uavesme? nfu (Usminalne) dain wnumzdoy -alon

# 01 ombo/dNEm adiull g o WY, b

unmhumwniuﬂﬁ?u#mmﬂuua-mmu‘[-:muqnuwmw §1u9Y eb 5IWM5

A1 mIunfiy Fanrel

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

1) Open Reflux, Titrimetric Method

2) Closed Reflux, Colorimetric Method

3) Closed Reflux, Titrimetric Method

2 Chemical Oxygen Demand

3 Color ADMI Weighted-Ordinate Spectrophatometric Method
4 Cyanide Distillation, Colorimetric Method
5 Free Chiorine DPD Ferrous Titrimetric Method
6 Oil and Grease Liquid-Liguid, Partition-Gravimetric Method
7 pH Electrometric Method
8 Phenols 1) Distillation, Chloroform Extraction Method
2) Distillation, Direct Photometric Method
9 Sulfide ZnS Precipitation, lodomietric Method
10 | Temperature Field Method
11 | Total Dissolved Solids Dried at 180 °C

12 | Total Kjeldahl Nitrogen
13 Total Suspended Solids

Semi-Macro Kjeldahl Method
Dried at 103-105 °C
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1 Cyanide Distillation, Colarimetric Method

2 pH Electrometric Method

3 | Phenols Distillation, Direct Photometric Method
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APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 24” ed. Washington, DC : APHA, 2023 Qdi—
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