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right salutions,
right partner.

Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Stack Oxides of Nitrogen Console Control Unit BKK_F50556 13-Jul-23 13-Jan-24 6
Stack Oxides of Nitrogen Flue gas Analyzer RYG_FS0565 2B-Dec-22 28-Dec-23 12
Stack Oxtdes of Nitrogen Vacuum Gauge RYG_FS0333 30-Mar-23 30-Sep-24 18
Stack Oxides of Nitrogen SPECTROPHOTOMETER RYG_ENDQ37 1B-Sep-23 18-Mar-25 18
Stack Phosphoric acid Console Control Unit BKK_FS0556 13-jul-23 13-Jan-24 6
Stack Phosphoric acid Flue gas Analyzer RYG_FS0565 28-Dec-22 28-Dec-23 12
Stack Phosphoric acid Dry Gas BKK _F50563 13-4ul-23 13-jan-24 [
Stack Phosphoric acid lon Chromatography BKK_ENOD6ES 12-Jan-23 12-Jan-24 12
Stack Sulfuric Acict Console Control Unit BKK_FS0556 13-Jul-23 13-jan-24 6
Stack Sulfuric Acid Flue gas Analyzer RYG_F50565 28-Dec-22 28-Dec-23 12
Stack Totat Suspended Particulate Console Controt Unit BKK F50556 13-Jul-23 13-Jan-zd 6
Stack Total Suspended Particulate Flue gas Analyzer RYG_FS0565 28-Dec-22 2B-Dec-23 12
Stack Total Suspended Particulate Digital Balance RYG_ENQGO3 1-Mar-23 1-Mar-24 12
Ambient Total Suspended Particulate High Volume RYG_F50663 On site Calibration
Ambient Total Suspended Particulate High Volurme RYG_F50174 - On site Calibration
Arnbient Total Suspended Particulate High Volume RYG_FS0181 - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_F50662 On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_ENDDO1 1-Mar-23 1-Mar-249 12
Ambient Nitrogen Dioxide NG, Analyzer RYG_Fs0264 1-luk-23 1-Jan-24 &
Amblent Nitrogen Dioxide NQ, Analyzer RYG_FS0453 1-Jut-23 1-an-24 6
Ambfent Nitrogen Dioxide NG, Analyzer RYG_FS50255 1-Jub23 1-Jan-24 6
Ambient Nitrogen Dioxide NO, Analyzer RYG FS0457 1-Jul-23 1-Jan-24 [
Ambtent Sulfuric Acid Field Rotameter BKIC_F51004 2-0ct-23 2-Jan-20 3
Armnblent Sulfuric Acid lon Chromatography BKK_ENODG2 12-jan-23 12-Jan-24 12
Ambient Phosphoric acid Field Rotameter BKK_FS1004 2-0ct-23 2-Jan-24 3
Arnbient Phosphoric acid lon Chromatography BKK_ENOO62 12-Jan-23 12-Jan-24 i2
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0411 10-Feb-23 10-Aug-24 8
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F50141 5-Jan-23 5-Jul-24 1B
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_F50328 18-Aug-23 18-Feb-25 18
Ambient Wind Speed / Wind Direction Wind Speed /7 Wind Direction RYG F50329 18-Aug-23 18-Feb-25 18
Workplace  {Total Dust Field Rotameter RYG_F50198 1-Jul-23 1-Oct-23 3
Workplace  |Total Dust Fleld Rotameter RYG_FS0656 2-0ct-23 2-Jan-24 3
Workplace | Total Dust Digital Balance RYG_ENOOG4 1-Mar-23 1-Mar-24 i2
Workplace  |Respirable Dust Field Rotameter RYG_FS0198 1-Jul-23 1-Cct-23 3
Workplace  |Respirable Dust Field Rotameter RYG_F50656 2-Oct-23 2-Jan-24 3
Workplace  [Respirable Dust Digital Balance RYG_EN0DO4 1-Mar-23 1-Mar-24 12
Workplace Phosphoric Adid Field Rotarneter BKK_F51042 1-Jul-z3 1-Qct-23 3
Workplace  |Phosphoric Acid Field Rotameter RYG_F50655 2-Cet-23 2-jan-24 3
Workplace  [Phosphoric Add fon Chromatography BKK_ENDDE9 12-Jan-23 12-Jan-24 12
Workplace  |Sulfuric Acid Field Rotameter BKK_F51042 1-jul-23 1-Cct-23 3
Workplace  |Sulfuric Acid Field Rotameter RYG_FS0655 2-Oct-23 2-jan-24 3
Workplace | Sulfuric Acid lon Chromatography BKK_ENO0&S 12-Jan-23 12-Jan-24 12
Noise Leg8hrs Sound Calibrator RYG_F50496 17-Jan-23 17-Jan-24 12
Noise Leq8hrs Sound Level Meter RYG_F50431 25-Jan-23 25-Jan-24 12
Noise Leg 8 hrs Seund Level Meter RYG_FS0434 25-Jan-23 25-Jan-24 12
Noise Leg 8 hrs Sound Calibrator RYG_F50496 17-Jan-23 17-Jan-24 12
Noise Leq8hrs Seund Level Meter RYG_F50432 25-Jan-23 25-Jan-24 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0433 25-Jan-23 25-Jan-24 12
Noise Leq 24 hrs Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 12
Noise Leq 24 brs Sound Level Meter RYG_F50012 16-Dec-22 16-Dac-23 12
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right solutions.
right partner.

Freq. Calibrate
Sample Name Parameter Equipment Name D No. Calibrated Date Next Cal
{Months}
Heat Heat Stress Heat Stress Monitor RYG_FS0218 14-Feb-23 t0-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50236 21-Nov-22 21-Now-23 12
Heat Heat Stress Heat Stress Monitor RYG_F50356 02-Feb-23 2-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_FS0357 02-Feb-23 2-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_FS0358 02-Feb-23 2-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50359 02-Feb-23 2-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50357 De-Fek-23 2-Feb-24 12
Heat Heat Stress Heat Stress Manitor RYG_F50358 02-Feb-23 2.Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50359 DZ-Feb-23 2-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50360 03-Feb-23 3-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50520 24-Feb-23 24-Feb-24 12
Rayong Lab  JoH at 25 °C pH meter RYG_END183 27-Feb-23 21-Feb-24 12
Rayormg Lab  {BOD DO meter with Sensor RYG_EN0032 24-Jul-23 28-Jan-25 i8
Rayong Lab  [BOD Incubator RyG_END154 29-May-23 29-Nov-24 18
Rayong Lab  [COD Spectrophotometer RYG_ENQ037 18-Sep-23 18-Mar-25 18
Rayong Lab  [Total Suspended Solids Electronic Balance RYG_ENQQD2 1-Mar-23 1-Mar-24 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_ENOOOZ 1-Mar-23 1-Mar-24 12
Rayong Lab  |Total Dissolved Sclids 180°C Hot Air Oven RYG_ENOO10 20-0ct-22 20-Apr-24 13
Rayong Lab  [OIl & Grease Electronic Balance RYG_EN0ODZ 1-Mar-23 1-Mar-24 12
Rayong Lab  |Oil & Grease Haot Air Oven RYG_EN0006 20-Oct-22 20-Apr-24 18
Rayong Lab  |Oil & Grease Water Bath RYG_ENQQ61 20-Oct-22 20-Apr-24 18
Rayong Lab  |Conductivity Conductivity meter RYG_END029 4-Sep-23 A-Mar-25 18
Rayong Lab  [Temperature pH meter RYG_FSG574 3-Apr-23 3-Apr-24 12
Water Lab Iron 1203 BKK_ELOQ26 12-jun-23 11-Jun-24 12
WaterLab  |lIron Hot Block BKK_ELO054 22-5ep-23 22-Mar-25 18
Water Lab  |[lron Chamber (Cold Room) BKK_ENO16Y 30-Jun-22 30-Dec-23 18
Water Lab  [Copper 1CP-MS BiK_ELOO26 12-Jun-23 11-jun-24 12
Water Lab Copper Hot Block BKK_ELO054 22-5ep-23 22-Mar-25 i8
Water Lab  [Copper Chamber (Cold Room) BKK_END167 30-Jun-22 30-Dec-23 18
Water Lab  |Zinc ICP-MS BXK _ELOOZ6 12-Jun-23 11-Jun-24 12
Water Lab Zinc Hot Block BKK_EL0O054 22-5ep-23 22-Mar-25 18
Water Lab  [Zinc Chamber (Cold Roorn) BKK_END167 30-Jun-22 30-Dec-23 18
Soil Coppear ICP-OES BKK_ELOD37 2-Mar-23 1-Mar-24 12
Soit Copper Hot Block BKRK_ELOO54 22-Sep-23 22-Mar-25 18
Soll Copper Chamber (Cold Room) BKI_ENC167 30-Jun-22 30-Dec-23 18
Sofl Iran ICP-CES BKK_ELOO37 2-Mar-23 1-Mar-24 12
Sail Iron Hot Block BKK_EL0Q54 22-5ep-23 22-Mar-25 18
Soit Iron Chamber (Cold Room) BKK_END167 30-Jun-22 30-Dec-23 18
Soil Zinc ICP-OES BKK_EL0037 2-Mar-23 1-Mar-24 12
Soit Zinc Het Block BKK_ELO054 22-5ep-23 22-Mar-25 18
Soil Zing Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
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PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Catbration Dato 13 Juk23 Wozzie Set D, : BKK_FG0SE2
Calibtaton Shest Ko - G-130723-BKK_FS0562 Vernier Caliper 10 BKE_FENZA
Hozzie Diametar {em.] Hi-lo 0,+D,+03 3
Noazle 1D #
D, [ D, An D,
1 0.300 0302 0302 [efierd 2301
4 0.480 0475 D480 0005 0478
3 0628 0630 0.630 0.005 0528
4 0.758 0750 0,755 Q005 0753
3 0975 0.080 0g70 0010 0578
& 1082 $ 061 1.080 0002 1.081
7 1273 1275 1270 0.00% 12713
[} 1.610 1810 1610 fiil] 1610
Wi B b
D,.D.D, = Thete different nozzia dinmeiers 0L 60 degroes o
each sthat, dach measlen the nearesl 0G5 mm 7
Ao * Kagmum distance botwoen sy o diamelers.
muitbe 20 100 mm
D, S0, -0+ 003
MERSUREMENT PLANE
Sansit rh\i'r\r\rwﬁu-* N‘ig"’"' W
Cakbratgd by Approved by

¢ Mz, Saksit Praisanghizut } {Mritatnapol Jiengwareowong )

Figrdl Soeentst (41 Field $pecialst (1)

R T TS

ENT=CIH Calibration Certificate  2&%
o Certificate Mo.t G 660001

Stangarg References  (Tabie 1)

Standard Certificate o, Yendar Dua date
" Grygen (02 3 2430 S Vel R EHLE iine 0 5ep 25
Quygen { 02 } 10.04 %0 Yol CG-0153-21 Himt. 19-Hown 26
Qrygert { 02 ) 21.02 % vol CG-DIHL-22 Kimd 1C-Feb27
Carbon mengalde { 00 } B0.14 ppn OG- HD-22 Riml -Feb 27
Carben monsxide { 00 ) 309.9 peen pLakIx38 Linde 22-un-23
Carbon monowkie { CO ) 1003 ppm p11:L1 Unde 09-Aug-24
Hhric Duadda  HO ) 20.08 ppm CG-0009-22 e 13-Jun-24
#itric Daddde ( HO ) 5S0.9 pom 2657421 Undk 7 un3
i Owdde ( NO ) 320.6 ppm 2519021 tinge 0213
Sulphur Dipxite { 502 ) 50.04 ppm 2205/21 Hinde 281
Sulphur Digxide 502 ) 100.8 ppm 3507122 Linge 09-Keow-29
Sulphur Cupsidte { 502 ) 6031 ppm 220472t Unde 20:)3-1
Mensured ropm conditicns
Temperatume H 232 °'C  Humidity : 564 WRH Pregsse 1 10148 mbar
Callbration conitions
Gas Temperature © 23 ¢ Fewrate : GODmifmin Gas pressime 101B.6 mbar
Callbration Results Before Adjustment  (Table 2)
Slandard Hean of Uncertaltity
Parameter of Standard Error
Values uuc [E3)
02 {*¥ct) 2,490 247 -0.028 0.20
02 (%Mt 1004 .53 01 040
02 {Hvel 2102 2.0 0.07 .40
L0 {ppm) B0.14 4 2.66 e
€0 (ppm) 39 31 3.1 (2]
€O topm) 3003 1w0a kL e
KO {ppm} 3008 28 208 (X
O (ppm) 1509 138 Bk ] 80
NO (ppm) 3206 2% 216 12
502 {ppm) 5. 4 -4.04 50
507 {pom) 100.8 [ 28 &0
502 {ppm) 6011 593 -B.1 13
FRA-CL02-C ArvE Pagelot3 bwed Date 25/02/1%

Entech kngustrial Sohrion Co,l.td,

ENTE=CH

Calibration Certificate e

thers ity

Fan Certificate Not 6 550001
Date of Issue :  03-Jan-23

Instrumentdeseripion @ Flue gas Analyzer "
Tnstrument model F o Testo 340 REVIEW BY ""mmmz)
Instumantsedeino, 63119028 é‘@
10 no. e+ contrl ne. t RYGLFSO563 APPROVED BY "l
Hanufarturer 1 Teso SER Co. KG2A
Proba deserlption z NEXT CAL DATE ... “ l“’ “5
Proba model H
Probe seral L
Cuslomer name i ALS LABORATORY GRCUP (THAILAND) OO ,LTD.
Gustomer address 104 Phatihandkan 40, Praithanzhan Raad, Knwzeng Phatthankan,

Kheet Suan Luang, Bangtok, 10250 Thailand

Total pages of certificate @ 3 Fages

Recelvlng ne. H L2300

Recelving dato. 1 2eDRgR?

Parameter of callbration Gas Calibreion{Corgen 2.498,10.04,25.02 Hdi, Carben Monaride 80,14,309.5,1003 gpm,
Narie Oxida 210.08,358.9,220.6 pom, Suiphur Badde 50.04,100.8,601.1 ppm)

Condition of UUC, o Used
Ambient cand|bon © Alof the Measurment wire caned oul the stobilited Jabotary
Tamperature: 123s5°C
Hurmickty 155 & 15 %RH
Callbmion place . 1121 5iHg A7 Yaek 48, Laks, Banghok 10248
Cafibration procedure no. 3 WI-CL-28C
Fhe cMbraion certieale expangiad urnertainy of medsurenient b staled as thi St ungertaiy of madsurind
By overzge factor k=2, sehich for  nOmrid SIniuin CMOSONRE (0 3 CONTR DTNy of srpradmalol 95T

TS OB i anpked oy 10 Kem ungk test Emvirpamenial eodtion.

This Catéralon Seritoale may ot ke moomtuted other 1nan it (U7 EXTent SuHh the permesian of Mo ESL LAy,
Cadmation GV Wb SHne angt S ot vk,

TS GRI2YaEN OOt GArLEDerts e Sacelsiy fo naional standet, Which iesie MaSSemenT Arnng fo the

17 121 5en bzl uranan 47 Yuok 20 Toongronehorg Lis, Sangesk 10210 THALAND Tel B-2779-8888 Caltraliontiontechcath
ToxiD O1C5530035591  wawentichooth

Internation Sysiern of Ltk (51}
Date of callbration

PG5 L Rev B

Entech Inchustrial Sokation Co,Ltd,

28-Dee-22

Ay

Mr, Sedtawur Nueathong

Mre. Konghuck Wongteltee
Callbration Technidan Technical Manager

Pagedol3 Hiued Date 6K/ 16

17 121 Soi Nzarwongwan 47 Yask 48 Tecogsanghons, Lekal Bangkak 10210 THALAND Tol 0-2770-0883 Colorationfentechsath

ENTECH

e
e
S

Tax D Q105530038581  wwwentechooth

P L ey

Calibration Certificate
Certifieate Now: GS60001

Calibration Results After Adjustment  (Table 3}

Parameter of Standard Standard Mean of Error Unceretinty

Values wc [L3]
02 (V) 2438 247 0028 020
Q2 (36vel) 004 5.93 -0.11 o4n
02 (Vo) 2102 2.0 0.07 0.60
CO{ppm} ED.14 Bl 0.56 30
€0 {ppm} 3098 3 (8 60
L0 {ppm} 1003 1M 1 12
KO {ppm) 20.08 3 0.04 (0]
Ha (ppm) 150.9 15, 31 aq
HQ (ppm) w6 n 14 2
502 {ppm} it 49 1 0
502 {par} 1008 0L ez 40
502 {rpm} €01} €03 19 13

Remark : 1 cmolimol = 1 %vol,, 1 pmolimal = L ppm.

FIALL-09-C Rev 3.

Entech Inchsira) Solution Coltd,

End of Report

Pogrdell zsued Oate 2T 16

17T 12¢ 5= 2T Viwi 28, Ty

g, kel Bangiok 10910 THLL ZND Tol C-27V8 HBEY Cally atindiortuctica o
T iD DIODG3IEOZCEE1  wawanechooth




CALIBRATION LABORATORY Cﬂ.,LTD

11 24 55 Bt Prabest Barokit 78 Yaek 4 Pricen Manysit 4 1adphras,
Tel 2503534 Fax QZET-2472 v

CALIBRATION LABORATORY Co., LTD.

Tel GEGTEEYA Fae 036762672 wwwcal

e lahogircom B

o CLC
cervr g Aseredited
inbrne wresh cmvrras vroan
CERTIFICATE OF CALIBRATION REFORT OF CALIBRATICN
FOR
NOMENCLATURE : YACEUM GAUGE
NOMEXCLATURE : YACUUM GAUGE
MANUFACTURER : QUALITYWELL 5
H MANUFACTURER 1 QUALETYWELL
MODEL/TYPE s NA i
: MODEL / TYPE : NiA
SERIAL NO. : VGEIIRYG_FS8333] ¢,
A SERIAL NO. t VGALRYG_FSB333]
CLID. NO, L 212306696 ;
H DATE OF CALIBRATION : 3 Mareh 2023
JO8 CONTROL NO. : 230325024807 H
CUSTOMER ALS LARORATORY GROUP (THAILAND) CO,, LTD,
ENY] NMEN] \ NS ¢
104 PHEATTHANAKAN 30, PIATTHANAKAN RO, ENVIRONMENT CONDITIONS
. ° . - . 4
KEWAENG PHATTHANAKAN, K2ET SUAN LUANG, BANGKOK 10250, THAILAND Temperature : {11321 °C Relative Hunidity : {56 10) sk
PROCEDRURE D <
OATE OF RECEIVEO: 29 Murch 2023 DATE OF IS5UED : 31 March 2023
Thisinstrement was cadibrated tadet procedure No CLOC-CPPP-05 socording to DKD-1t 6-1 s calibration guidelines.
Repori of ralitiraticn screenlog enust ot e daken in gart, Evespt complete. Withoud the spproval of the Culiteation Lahoreinry Ca, 3. The calibrelion was perfonmsd by diect measurement with Decument Procers Calibeator and Pressure Modale
which meaintaiaed by the Caliteation Labaratary Co., Lid
Calibrated Dy ¢ Sittipong Pimdec
Culibration Engincer REFERENCE STANDARD USED :
'/ Tecument Frocezs Celibrator, Fluke Model 7415 S/N. 5295020 with Pressure Module Maded 200PDS SN, §9404505.
TRACEABILITY :
Approved By : Mungko! Yotsoantorm The measurements e iraceable io Internationat System of Urts (515, through Nationab fostiwte of Metrology {Thadand ).

. . Certificate Ho. M{0035-23, Duz Daze 02 Febrozry 2024,
Authorized Signatory

31 March 2023
UNCERTAINTY =

The reported eneermainty s based en & standard uncertsinty muitiplicd by coverage factor of &= 2. 3t has been evaluatzd

This Calibretton Certificste daturnenty the traczat Uty {o eatienul wasdands, which renlize the uniteof Teasorenent according

wecanding 1 1z "Culibrut @ CGaugss IDKD-R 613" which prowides 3 lovel of confids atdly 98
1o st IntrmtlonaiSysies of Ul (52 aecending s e "Calibration of Picsurs Gaugss (DKD-R 613 which provides 3 lovel of confidsnce spproximatsly 95%

Certificate Nu. Q23033607 Certifkeate No. Q21834807

F3011-04701-82 page dof 3 F1-01 10210112 page2of 3

ZA0-11 ¥ €3 G Prasen 14
Tob C25TRLA05 Fan

cLg S
L S Certificate of Calibration

CONDITION QF CALIDRATEON ITEM : COOD
MEASUREMENT RESULTS : (X)without adjustment{  }adfustment

Equipment: SPECTROPHOTOMETER Certificate No:  C06230441
The DUC was exereised by applying a Kown pressure fiem its oo t fell seale § times, Then 2 reries of known Modst: DRG0 Issued Dala: 19 Soplamber 2023
e pressure were applicd. The $TI reading were recorded erd the means value were reported in the table Relow Serial No, {or ID): 1827643 {RYG_ENCD3T) Job No.: WOL00005382
CALIBRATION DATA, Mamdadurer: HACH Pege: 1ol 3
CORRECTION OF PRESSURE Condition: Ia Condition
S5TD Readang € inHlg ) Correstion Linlig }
DUC Test poiat { inthg ) " — " - Customer ALS Laboratory Group (Thailand) Co, Li¢. (Rayong Eranch)
o Y o oo o 61610 Moo 5 T.Maenam Khu,
P - " o ™ APluzkdaeng, Rayong 21140, Thailand,
260 200k ailld o8 o Emdonment Conditen:  Tempsmim 230 °C : o.
270 B3] 2721 021 022 Humidity 653  %RH ¢ Y
288 -28.30 -26.30 438 930
Uneertainly of scxsyranei = 0.06 inlly Calibration Place: ALS Laboratory Group (Thalland) Co.,Lid, (Rayong Branch) (Wet Chemistry)
Teansmining fluig Air §16/10 Moo 5 T.Masnam Kby,
Note The Scope of Acvredited ANAB Corificate No ATDM-25 14 Versien 008 Fage 36 of 54 A.Pluzkdaeng, Rayong 21140, Thaliand,
Calvson By: MeNziapat Rungrucang
Calibration Datn; 18 Seplember 2023
Tha Mathed vaed: in housa melhod, CAL-WI-24, basa on ASTM E 27508 and ASTM E 387-04
This regortis vafié far the abave sated fnstrument's anly. Trecanblily: This certificate is tracaabl Lo tha CRM meiniained by Nalional Instifute of Standards and

Technoiogy (NIST) through Slama Sclentific Umitad.
The stendard for Wevelength Cantificate No, 111563 and 111504
Ths slendand for Phatometdc Certificats No. 8114854 end 111508
Tha stendsrd for Stray fight Cenlifinata Ne. 11508 end 151585
Tha standard for Spactral rezeiution Corificste No, 111587

{Mr. Hatapal Rungruoana {Mr. Nithun  Srifiawan)
Person i chame Authorized skynatory
#me End of Certificaee st Thiz carvicata b the unes f ey 18 e yatem cf Unta {99, & provides Enzazbiity of Massuramen b bismations! ot
nstizal pametand vz othes reoegrbed neSons! shndant 5
vazaisiaty eigied o ieh ke whandan Uncenisinty Fakisked by B roezns Recler f5+E) o
et b dovet of Garfitenca of spsosimatoly §3%. 1 is drtarmingd b perorhints wih the Guida g Exproazken of Uncarisinty in Moasurament (GUM).
Cerlificaic e. Q0034807 Thaea feets may bs stiactsd by Sniasass from ool congitions. The ressite reloto enly 13 the ftama tested, esbebind o tarpled, Ths roport shel nod ba
tegirnd eacep In il wAhBL Epgroval of DHEH Terhnsiopy Liniied.
F05 1040112 Fege 2ol 3 e
@éE mwmmmwm‘w
Eag% =% Prona; W3NG B

Oglivering Grow:h - in Agia ant Deyond. CALFM-COG-15: 17 Bap 2022




Cartificale No.; COG230444 PagaZ2aof 3
Calibration Results:
Withowt Adjustrent
Wavelength Accumacy {nm), The 2pectrl bandvddth of 5t st 2 sm and UUC at2am
Standond YWevalongth Un# Undar Celitvation Carmeclion Uncarialnty
418.61 4183 0.31 0413
536.66 626.6 0.06 0.3
637.98 6283 032 0.43
T48.48 4Ry Q022 0.33
807,02 BUT4 037 0.%3
Pholometrc Accuracy (Absorbence)
Wavelangth Standard absorbanca Unlt Under Catbration Coroction Unoeainty
C.0000 0.000 00000 . 0.0045
©.2030 0280 2.0040 0.0045
420 nm
G.5168 0519 -0.0022 0.0045
1.0288 1.028 0.0008 0.0045
C.0000 0.000 + D.0DDD 0.0045
G.2867 0.283 0.0037 0.0045
440 nm
0.6073 0.5609 00057 0.0045
1.0083 1.007 00013 0.0045
0.0000 0.000 0.0000 0.0045
0.2518 0250 0.00:8 0.0045
465 nm
0.4585 0.482 -0.6025 0.0045
0.83M 0.933 0.6004 0.0045
0.0400 0.000 0.0000 0.0045
0.2481 0245 00011 0.0045
548.1nm
0.4652 D.4G6 +0.6D08 0.0045
00468 0.846 D.oo0s 0.0045
0.0000 0.000 0.0000 0.0045
0.25H 0259 0.0004 0.0045
530 nm
0.5040 0.505 -0.6010 0045
1.0032 1.002 0.0042 0045
0.0000 2.000 0.0000 0.0045
0.2570 0,257 0,6008 00045
635 nm
04971 o497 0.6001 00045
0.9720 0971 0.0010 0.0045
148w huiaiew Wil s
DXEH T Urnitad

2531 g LT rrama Ty e 160
233 Ba b o Bergermud, Pavaktaroes, Banghck 18520
Prone: 28 13 IS0 Emac wiand

Delbvering Growth ~ in Asiz and Beyond.

CALFaC08-15: $2 Sop 2022

DKSH

Yunsredandnviadosiafanany

nufilusw WO-00005382

wilnindostie: SPECTROPHOTOMETER 4u: DREO0D wnueuaios: 1627845

As19¥0U ($0) nranon ()
18 Sep 2023 sunnyada 18 Sap 2023 MR
und | LidnR Unk | Livna

Genoral
5 =] 1. avwdnyaciatos =] o
] o 2. svwAeon { Foslifome, mulieuenintos ] =]
=2 o 3. v 9n - n oo (On-CF Swicth} = o
@ 0 4. tlune (Keypad) @ =}
[m] [m] 5. wwmn (Display, Screen Contrazt) ] [}

Speciapholomsler
o O B, ussfilivhh (Battery Backup) »= 2.5 VDG [m] ]
[m] ) 7. #ugufonmuiniu (Wavelengt Control) [n] [}
= o 8 enuuoalu (Wevelength Chocid o) o .
@ =] 8 ummarWauss (UV < 3,000 hour) = [u) 9.2 Hours
& o 10, wrsrda (Vislole < 5,000 hotr) ) o 7415 Hours
= a 11, dosfaumiufiang (Corousal Modua) = C

M Meter and Conductivly Mefer
Im] ja| 12,  BifinTiman { Eleclrode and Connsclion Cabis ) o O
a fm| 13, sefiusimireaeu Electrode (Lovel KCHY |m] O
0 a 14, hitafulany Esctroto (Dust Protaction Hoot} O =]
O a 15.  nfubdalns (Stand) o O

Trlddbnator
O o] 16.  Aarrusuivdaga {No Semplo) o O
o] = 17, A=RUNIAOIEI NG (>= 25 TN 3.0) ] o

Aidfomatic Vsl
In] o 18,  #mn Piston Bumlies [m] [m]
] [u] 18, Function Rinsing and Deelng [m] [a]
=] o 20, wmmarwwsginail sy o o

ifonfuramly:  *656.1nm=635.1nm
*485.0nm=485.5wm
Mr.Nsttapal Rungruoang
Sarvice Enginear

it

n 11220
1Y fa womomed R, Asrpraan, Fmkriamag, Eongaak 16700
Fhora: i o oD Weansne ol

Deftvarlng Growih - In Aslz and Beyond.

CAL-FMRY-03; 20 Jut 2022

DKSH

Conificate Na.; COBZI0441 Fagn3af 3
Caltbration Regulls:
Withowt Adjuztmam
Phalometric Accuracy (Absorbance)
Wavslengih Standard sbsorbance Unh Under Calioration Comoction Uncortalrty
0,000 0.000 Q.0000 0.0080
235n0m
0,7355 0,737 -0.005 0.0080
0.0000 ¢.000 0.0000 0.0080
257 nm
08574 o.857 0.0004 0.0080
0.0800 0.008 0.0000 0,0080
3Nanm
0.2384 [ o] <0.0036 . 0.0080
0.0800 .08 0,0000 0.0080
350 nm
0.6374 o837 0.0004 - 9.0080
Sirey Bghl ©
Stendord: ct-ofl LLIC; Wevelngth {nm) ULG: Trensmizston (%T) Abssrbanes (A)
280.62 +/-0.41 nm 280.6 13 1.888
391,44 4-0.41 Am 3914 19 1,886
Spoctml Reaokution *
Neminal Concentration 0.02 % w Poak Trough Ratls SPWY
Slandard Wavelergth {nm } 266.868 266,68 1.28 2.00
UuC: Wavelangth {nm) 268.2 265.1
Sld Absorbance { A) 0.4506 0.2780
Absorbance { A) 0413 0.300

* Cafibratlon Marked * Not TIS| Azcredited * in (hs Certificale have baen Included for completeness.

The End of Cariificols
VAl B ATyl el
T ¥
21 Evrd I BTN oA v e 10260
13 Suhrarvt R, Bemphok, Prrs e, Bongick 16710
Phone o4 ERTO0  Eret Websr, woor shsh cmyctantcts

Delvering Growth - in Asla and Beyand.

CAL-FM-COG-15: 12 Sep 2022

DRY GAS METER CALIBRATION TEST REFORT

Calibrationof Date 134ul 23 Barametne Pressuse { mm.Hg ) 75t
Nexi Calibration Date  13-Jan-24 Refalve Humidiy (36} 60.0
Temparature (G ) 2890
Lry Gaa toter Datg. Befurence Dy Gas Idolor Dala
Caktiraton sheet o, C-OOMMYY-BIGK_F30563 Reference Dry Gas Meter ID BiK,_F50529
Cry Gas Meter 1D BRE_FS0553 Serial No. 1607008
Sanal No. 1605044 Cerrachien Fagter (Y} 10000
Modes Ho XC-62-CV Hexi Calipratgn Date §Dec 23
Dry Gas Meter
Redetenice Day Gas Mewr Calration Dy Gas Mezter Conecton
YriLiery) T vm iLitzen) Tl T #g.Tm Factat
Final nitan Totat 3] Fnat inival Total 1 ¢ 1] o
2000 [Jue] 3004 e 3048 o e ne EL ) 30 T9655
000 000 3060 e 3050 0.08 3660 E 0.0 270 00707
60.03 [hee] 60.00 120 G022 Q.bo o027 ne no 270 0.9503
E0.00 0.00 60.00 330 £0.22 0.0 6022 20 320 219 04768
52.00 0w .00 24D £0.65 [T 9055 50 isa 214 04712
0.00 0.00 90.08 350 ] L) 055 ®0 EEX 274 05081
kg, o7

¥ 8 Roro of recing of reftrence oy pox meler 3 Oy gat peler Ieletante forindivius! & 005 hem average

A e v

Cabrate by

e i pastem snnaa )
Field Scientsd 12)

A
. Approved by

Mo Joganer

{44 Havhaps! Jiengraresaceg)

Field Sppeciaie i1}

FORMNO FO8-023 REVISIONNG 1 ISTUEDATE 30622



DIGETAL TEMPERATURE CALIERATION DATA SHEET

Gaibration Dats 130423 Amblent Temperatie (C) 29
Calibration theet Mo, . T-130123-BKK_F5055) Relative Humidity (%) &0
Digital Temporate I BKK_F50563 Refstence Tomporaturs 1 BKK_FS11d4
Setlal No. 1636011 Sedat No - FOIKOOOHAS
Model 825V todal . Digioen-CO-YTMS
Mext Calbala 14 Aug 24
T i
Losaton Pratal Ereor PE Pasal Fai
© < c
Staek 9 [ [ 13 Pasa
25 26 [ 3 Pass
£0 ) 3 1 Pass
100 100 [ a Pats.
150 150 o 2 Pagn
200 200 [ 3 Pass
260 250 [ 13 Pass
300 300 v 3 Pasy
500 500 ¢ s Pass
Probo 190 100 o 2 Pazs
170 120 o 4 Pass
140 140 [ £} Pass
Ouven 100 - - 3 -
120 - . 3 -
140 - - 21 -
Filtar 10 100 [ ) Pasy
120 120 ¢ 3 Pans
140 140 [ 13 Fasu
Exit g o [ 3 Pasn
1 10 o # Pats
P 20 [ 3 Pass
Maler g [ [ +3 Pazs
25 [ o 3 Pass
50 50 ¢ 3 Pass
AU o o [ 3 Pasn
2% 8 1 £ Pasx
50 5 1 +3 Fary
HMPE (M AT ANNG sy Pn i Laule
_%.('.ff"zj-’ R T [\ -ﬂ .
Caieraled by : - . Appievod by
A Krshorn Stkasta W Ratihopel  Jenguareescng
Feoid Seienist {21
FORM KO FOELYT REVIGICHHD 2 IGSUE DATE §Feb 23
3 &
Sartarius ({Thailand} Co., Ltd.

123 Nama % Rean. Huaiesang, Hutyang, Banghon 10310 z
Toi: ~£5 2643 83510, &0kl £rviEs sinAAG 60ckE s G

Cartifica

S/ARTORILS

mevizi gy Ll

Y

APPROVED BY .00 £—7

of Calibration

iHL.".T CAL DETE m!F’-"[al"’

HEC TS TIS 17025
CALSRATION 0426

i camormcmms . i

AUy Ehoon

é{ FPROVED BY .g[?’.‘.? ""”\1 g‘?

L 7

.{ ;"’T CAL DATE . b’ ?‘

¢ g
(

hb ARCHEMICA

&

f.é o ) §
) Certificate of Calihration rﬁ}j

¥ IC5-2100: Anion {ID#559) 6@(’

E’ This cerificate Is to vertly that Instrument below zre cotbrated &%

v N

by Archemica Lab Co,, Ltd,

:@u TR
@Cé%

239)
G

1C$-2160  S§/N: 15010977

AS-HV 5/N;: 5450A36659

DI

For

)
ERage ta

ALS Leboratary Group {Thaifand) Co., Lid.

FT
Ay

SO

SNSE)
oA

g\k§ : [Mdaeo,

( Operatar Stgnature:
&

Date: Jans 12, 2023

{Mr. Nutdanal Lagkhvaan}

FERR

3
E s

Appileation Chemist

PSONSO N e e A (R YA

Sarterius (Thailand) Co., Ltd.
129 Nrena 0 Road, Huayhaa g, Huapaang, Benghak 10310
Tel +40 2248 BAST S Fay 453 SALEINT oanal dervie talanddaarianius com

SARTORILS

\

3 I}J =
k,© Lé of Calibration

Modet Numbar:  MSE2245-100.0U

-\

Certificale Ne. - 23BCIDYIG

otion - el Bal
Model Mumber - MSE2245-100-0U Ceriiate No.  23BCBTIE Deserp Anaiical Balinea tssued Date . Friday. Mateh 03, 2023
) . .
Doscriplion:  Analylical Balance tssuod Date:  Friday, March 03, 2023 ISDe:f' Aumbar DTT- Tasss2 Referenca No. 204633
s o, RYG_ENGDO3
Serial Number . (031709552 e e Reference No.© 204833 Nl s L R ——
T mufaglumer -
I0 o : RYG ENDOOS. alactumls - Satae ... PageNo.”  2of2
Manufactursr o Page Mo . i Calibration Results : Without Adjustment
Customer Name : ALS Laboratory Group (Thailand) Co.Lid {Rayong Branch} Repeatability Eccentricity (Off-center loading error)
B16/10 Moo 5 T Meenam Khu, A Pluzk Daeng, Rayong 21149, Thailand T reprmtatindiy i the abhly of & weghing Krbusrert [0 tispley sray enStalreoTev | The ofcont 1 yinkiad by
LMH:&':’A'JISJ tha 2ad g praced resdod of the kexd Lo PYor 14 of Paoanin capa ity p
he. e 2 2ta oF iphing pas "
Calibraled Place = ALS Laboratory Group (Thailand) Co . Lid.{Batance Reom} . . v peess rescocstey Guanitaionty S St f veedta '1::.;"’2:::0&1: f,‘:};ﬁ:iﬁ?‘i.?&;if.f&“ ns:
A Plugk Daeng, Rayong 21140, Thailand .
ALk Doeng, Rayeng 21140, Thatand. . Hominal Value (Low Load) H0.606 280,600 gminal value 109 g
Calibrated By Mr.Chonchai Inthana o Calibration 26 g 26.conl | 220.0000 Tolerance 0.000¢ g
Cafibratien Date  \Wednesday, March 01,2023 Pragedure No. © Thi Tolerance L N
o ) o001 g 20,5000 o Difference
Using in-housn cakbration procadure mumber (ID03) b T T H s N Py
Basedon UKAS LAB 147010 20 Gogo FATL 6600 1
2500 5 | . & i
B Nominal Value  (High Load) 20.6001 #00. 0001 2.
Matrological data Ambiants Canditions 200 9 | 200080 i 3
Capacily 220 g Readabiity 0000t §  Temperature 0C & SO Toleranco #9. 6000 (6Ee0 4
L | . 000! g 25,0060 Q001 5
Hurridity CBSUBRH :  1DO%AH F 5 sen cnen
Reasons for cakibration Pressure - 3 - s ~ane &
Ol hewinsstoesn ] Smice ) Rrpaied [ Recaibeminey paimznance Evuiomenf Congition. [2]Gssatoernts [ Fart Standard Deviation 2.00004 0.9859%
Linearity

UKAS Publication Ref :Lab 14

ined tram the slasdard uncszinty my

Measurement Method
The measurement uncarainty slated i the expandes uncenal iy which is ohia
coverags facter (k=2) to provide a lavel of canfidenca of v £5% His daterovned in ascardanss wi
Exprassion ¢f Uncerainty in Measursment {(GUM) The cafibraton cemificala decumants the racenbaty to Mational Stanzards. which
raclize the unil of measurement socsrding 1 the Internatianal Blandard System of Units (8 Repont of Teleranca came form list of
Sartarius Metroiogical pecifications

Traceability:

Wodel Mumbar Dascription Traceakly Cehificale No Due Date
YCS011-522-00  Sartorius weghtaet Tmg - BOODG E _SPC.RT C02212885 "14-8ep-2023
MHEB-3825D HumigiyDammetenTemp Lutron MAB-29250 'DKSH C13220444 | 5-5ep-2023

This carificatn relata and apply this equipmant ealy
Thin cetficats may not ba reproduced other Bzn In full exceptwith .

ha prick wWrilten approva! of The Vetficaben Oporation Divisan { . >

Sererus (Thatland) Co., L
s chanctalinvhans{Technical Managar P

T eEAWw

GOPFMR3 03 February 2022

T Bty sled @t famanty ey Drcriven Ioe gipwaion of 1 chesmateriahs £unvs of & pripbing 1ot

Tolgranca ¢.0002 a

e Laner 2o

avartiona! Mass Vatug

Ds,,Wayede!ue Untortainty ’
W @ @
0.01 &
o.os i
6.1 61088
LB o 3.5008
im- 1.00488
§ o ;
¢ 10,2000
TET 7 260000
50 56,0000
150 100.0058
200 TTTERT el T TS

Erd o Repor

SOP FrA 33 03 Febiuary 2022



High Velume Alr Sampter Calibration Worksheet

Project Sita : Hithelin Siam Co Lid Batomelrle Pressure (m Hg) @ 757
Calibrale Locallon & dAfinrnnuadsnauns (AL Temperature (*C] 32
Calibrate Date : 16:0ct-23 Nigh Valume 0 : RYG F50663
Calibrationsheet Noz C-161023-RYG FS0653 Tligh Volume Model = TE-5009%
Calibrasor ID: RYG_F50205 ligh Volume /M : 5260
Callbrator Madel £ TE-302BA CalibratorSlopa: 1.50765
CatlbratorS/N: 1366 calibralor Intercept : 002043
Test No. Detta tl,0 Qe 13 Chat Linear Regresslan
{lnch) [m?fain} [CEM)
! 3.0 11538 # oone 05251
2 34 12270 36 Hnrereepe 98782
3 2 Lt 50 | corretatian Cocictent : o592
4 50 14836 54
5 5.6 L5689 H
TICFNY
654
¥ = 10.525x ¢ 9874
[
80 05 10 L5 20
Qstd {m3fmin]
Calturatedby Appraved by : -
[ Mrakkatin Marwicha ) (Mr. Hopparg Juntarupan)
Fleld Scientist{ 1] Enviro Pield Courdinatar Seienuist {3}
FORRI Kok FOG-073 REVISION Hos - 1SSUE DATE: 14/03£16
1igh ¥olumne Air Sampler Calibratlon Workshecet
Projcet Sile : Michekn Stam Go.bad Barometric Pressure {mm lIg} : 757
Callbrate Location : TaruuR (A3) Temperature [*C): 32
Callbrate Dale: 16-8ct:23 High Volume Dz RYG FS01B1
calibr Nos €:161023-R¥G F50181 Tigh Volume Model : TE-51700
allbrator 1D RYG.FS0203 1ligh ¥olume $/N: 5334
Callbratar Model : TE:50284 Glibrator Slope: 150768
Calibralor $/8: 1166 Calibrator [sereept -0.02043
Test No. Delta 1,0 Rl 1=Chart Lintar flogression
inch) (m?{min} {CFM)
! 3 11538 B iSlope 223572
2 34 12270 38 lniercept 125156
3 12 13614 30 {correlatian Coefficiont: 03994
4 5.2 15125 54
H 5B 15963 56
1(EFM)
654
¥ 22357+ 12516
20 s
oo 0s 10 15 20
Qutd (m3fmin}
=~ ¢ j ?/
Calthrated by Approved by :
¢ MrJakkarin Mamwlcha ) [¥r. Noppeng Jentanupan)
Field Sctantkst{1] Eavire #leld Coordlnator Scicntht {3)

FORM B0, 6873 REVISION 0= - ISSUE DATE 14/03/1¢

High Yolume Alr $ampler Callbration Warksheet

Project Site: Michelin Stan Co. Lid Barometric Pressure (mmHg) @ 757
Calibrate Lacation : hutiinliin {az) {'0: 32
Calibrate Date: 15-0c1-23 Righ Valume3D: RYG.FS0174
CalidrationShest Hox C-161023-RYG FS0174 High Volume Modelt TE-3170D
Callbrator i RYG F50205 High Volume 5/N: 4800
Callbrator Model: TE-502BA Calibratar Slepo 1.50765
CallbratorS/N: 1166 Calibratar Intercept -0.02043
Test No. Deltall;d Qe b Chars Linear Regresston
(inch) [ fmitn) (CFH)
! 28 1us3 33 {stope: 239443
z 32 11909 36 fimercepr: 174195
3 +2 13614 50 [corrclation Coutficient: 09989
4 52 15125 54
5 6.0 16232 56
1{cem)
654
¥223.944x 5 17419
00
05 os 10 15 20
otd {m3/min}
= & 5 ;2__
Callbrated by Approved by :
{ MrJakkarin Mamwicha ) Mg Hoppong luntarupan)
Fleld Stlentlstf1) Envira Fleld Coordinater Sclertist (3)
FORM NG FOA-073 REVISION HO: - ISSUE BATE: 14/03/16
High Volume Alr Sampler Callbratlon Worksheet
Project Site s Michelin Siam Co.4td BarometricPressure {mm IIg) : 757

Catibrate Locatlon: dwnnaninbu (As)

Temperature ('O

\:

Catilirale Date: 16-0ct-23

RighVolume1D s RYG F50662

s BYGES0662
CalibratlanShoel Ho: €161023-RYC FS0562 Righ Volume Motet : TE.5009%
Calibrater 1B RYG F50205 High Volume 574 : 5259
Calibrater Modet: TE-5028A Caiibratar Slope : 150765
Calibratar $/0: 1366 Calibratar Intercopt : 002833
— Pelia 11,0 Qu L:Chart Linar Regresséan
{Inch) [m{rln}, (cEn)
! 28 L1153 A |[stope- 220187
2 3z L1509 36 intercepts 162279
3 a2 L3614 50 | carrelation CocHicient 09998
1 52 15175 54
s 58 15963 56
1CFM)
854
y=24.919x « 16228
o0
o0 [} 10 LS 0
Qstd fm3/min}
A

Calitrated by

P P

Approved by

{MrJakeaeln Manwricha )

Fleld Scientist(1]

{Mr, Noppong Juntarupan]
Enwiro Ficld Coordinator Scicntist [3)

FORB G FOG.073 HEVISIOB HO: . ISSUEDATE: 14/03/16




Sartorlus {Thaitand) Co.,, Ltd.
123 fRoma B Road, Huaybwong_ Husgkwang, Bsngheu 16318
Tel ~68 2642 82410 e-mal sanics thalond Dertasivs com

@

" of Calibrati

RYG_EN00D1

SARIDRILS

REVIEW BY ‘Th\.\f e
(e
APEROVED BY :D/"}/

m?xr catoere !0‘5!&\7

FEC-TONTOH 17028
CAUBRRATIOH 426

o

Model Murnbet . LATIOSHE Certificale No. © 23BCI110

Dascription Analytical Bafance Issued Date ©  Friday, March 03, 2023

Sorial Number: 25406564 Ref Mo : 204833 o
DN, RYG_ENGOO1 .

Hanufacturer Sanorius Page Na. - i

Custemar Name : ALS Leboratery Gtoup {Thailand) Co, Ltd. (Ruyong Braneh}

61Ef10 Moo § T Maenam Khu, A Pluak Daeng, Rayong 21140, Thaitand.

Calibrated Place © ALS Laboratory Group (Thalland) Ca,, Ltd (Batance Room)

B1E10 Moo 5 T Maanam Koy, A Plusk Dagng, Rayong 21140, Thaitand.

Cafibratod By 1 M¢Chonchal Inthana
Calibration Date ! Wednesday, March 01, 2025

Calibration
Procedure Na. : This calibration was conducted by

Using inhouse

procedurs tumber AWHG03)
Based on UKAS LAS 14; 2018

Mealrofogical data : Amblenis Condilions:

Capacity: __ 150 ¢ Readabifty. 00001 g Temporalwe . | 24.2°C & __ 50°C
Humicity : LWEDOBRH 2 10.0% RE

Reasons for calibration Pressure *

[ tew totatsnons. (] Servize [ Repalred  [7] J Equip Condition. = Gest Oparas [ Fair

Measurement Method
Tha y staled 3 the axp

UKAS Publication Ref :Lab 14

unzengirty which is oblalned fram the stendard vnzerainty mulliged by he

coverags Laclor (=2} 12 provide a level of confidence of appraximataly 65%. it is delermined Ia acsordancs wilh the Gude fo
Expreseion of Uncedainly in Measurement {GUM). The calitration certifizate documents the traceabiity lo National Standards, which

toalise e unit of 1l actaiding 1o the
Sarnterius Metralogical Speclfications.

ional Slandatd System of Uaits {S1). Hepont of Telersnce came fonm Est of

Traceability:
Medst Number  Degcripli Traceabilly Ctificate Ho. Due Date
YCB011-522-00  Saerus weightset 1mg - 50009 E2¥CS01152200  'SPG-RT  _ CO2212565 14-Ggp-0023
MHB-3325D  HumidvBaomelonTems Luven MHB-30280  'DKSH £1522044 5:8en 2023
“This ceriticate relate and Bpply this aquipment only s
This cariifcata may net be reproducsd ciher than in full @xcop! with
e priar writtan approvsl of the Verfication Operation Oivision ( ‘ n S T
Sartarius {Thailsnd) Co, Lid. A

Kir.ehanchai Inithana{Technical Manager) M
SOP FM 35 62 February 2022 P

MULTIPOINT CALIBRATION REPORT

Galibration Dete £-Jul23 Eqte Mama NCx Analyzer
Manufecturer HORIRA Modal APHA-ATO
Berial No, B0394.3K Equipment i0 RYD_FSC264
Callbratar Manufaeture: Teladyns API Modol 700
Garal Na. 947
&td. Gan Concentration (PP 55.28 Cylindar Mo, GNJ027222
Cylinder Preasttte (pel) 160D Cerlilod By Alrges. Ing,
Cartifiad Date 0-Feb-22 Expired Dats -Foh-30
Point CALIBRATION RESULTE
gl
Ideal Aztusl HO Error HO | %Emer NO Actuat HOx Eror NOx | % Emor NOx
ZERC Q.00 04as 005 008 .19 0.10 0.10
1 100 00 99.20 -0 80 080 10010 ¢10 Q.10
F] 200 00 168.40 180 060 19910 080 .45
3 30000 29380 -140 -0.47 30150 150 Q.50
4 40000 388.10 -150 047 395,00 -200 -0 50
AVERAGE (3} -0.50 -0.05
AT
360
fog
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1% Rama 0 Road Huaykeang, Huspewars, Bagtoh 101D

Tel 23 2343 43615 Fax +65 20428087, p-maik service thailans G aiodiue o

Teche

Model Humber©  LAT30SF _
Dascriplion : Anahdical Batance R
Serial Number . 25409684

10 Mo, ; RYG_ENOOOT e
Manufacturer Sartoriug

SARTORILS

of Calibration

Cerlificate No.: 23BC10110 B
Issued Dale:  Fridoy, March 03, 2023
Referznce Ho. : 204833
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MULTIPOINT CALIBRATION REFORT
Lo Datp 1-Jul-23 quip Nama HGx Analyzer
Menufacturer HORIBA Mads) APHA-3T0
Hsrial Ho, AWXGETCR Equtpmant 1D RYG F50453
Calibralor Menufacturar Taladyns AP| Model 700
Beriat No, 947
5td, Ges Soncantratlon (PPM} 55.08 Cylindar No. GNDC27222
Cylindar Prusaura (paf) 1800 Coriiled By Alrgsa inc.
Carlliled Cata B-Feb-22 Expired Date &-Fab-20
Polnt LCALIBRATICH RESULTS
Igsal Actuel NO Emor NO WEror NO Aciual HOx Enof NOx | %Brmor NOx
ZERD Q.00 010 0.10 0.10 210 Q.40 410
1 100.00 98.60 G40 .40 151.40 140 140
2 20060 188.60 -1.40 -070 159 80 -0.20 .10
3 20000 299.00 =100 -0.33 288 50 -150 050
4 400.00 402,10 210 0.53 401.20 120 03n
AVERAGE (%) {118 024
400 T
20
200
100
o
[ 160 260 Y 4t0
wodors Ment ssdes Aetepd O e Arbast HOx
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Anglatani Qanerel Monager
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MULTIPOINT CALIBRATION REPORT

MULTIPQINT CALIBRATION REPORT

o] lon Dala 1-Juk-23 A Name NOx Anatyzat
Manufacturar HORIBA Modsl APHADIC
Barlal Ho. T2T8YRLL o RYGQ,_FH0457
Calibrator K Taladyne AP} Hodal 700
Berlal Ho. 847
8td, Gas Censentration {PPM) 55.88 Cylinder No. GNeO27222
Cylincer Prosaws (pel) 1800 Cerifled By Alrgas Inc.
Certfisd Dato B-Fob-22 Exphsd Dale B-Feb-30
Point CALIBRATIOR RESULTS
Ideal Agtuel NG Emor NO | %EmorNO Actual HDx Ermor NOx | %Ermor NOx
ZERQ 0.00 0.10 0.10 0.10 0.10 Q.10 0.10
1 10000 98,30 -1.70 -1.70 10020 0.20 0.2¢
2 2000 198.40 -1.60 -0.80 199,60 -0.40 0.2
3 300.00 29710 -2.90 £.97 2508.50 ~4.50 £.50
4 A00.00 398,60 -1.40 -0.35 40070 0.70 0.17
AVERAGE (%) 074 005

- —
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200

100

o 100 200 300

e idpal et AclualHD —8—Afual HQx

Callbraticn Date $=Jul-23 Equipment Nama NGx Analyzer
Manuta Tefodyna AP| Model T200
Eanal No. 2197 10 RYB_F50255
Caltbrator Hanufa Talodyna API Modsl 700
Berlal No. 7
6hd. Gaa Ci {PFM)} 55.88 Cyfinder No. GNDO27 222
Cyiinder Preazure {pai) 1800 Cartfled By Alrgas Inc.
Carlfiad Daln B-Fab-22 Explrad Dale B-Fet-30
Polnt CALIERATIOR RESULTS
Edoal Aztual ND Erzor NO | %Emor NO Actual NOx Erzor NOx | %Emror NOx
ZERO Q.00 0.0 210 010 2.10 .10 10
1 100.00 99.60 -0.40 -0.40 10020 .20 Q.20
2 200.00 108.10 -1.90 0.85 198.50 +1.50 £.75
3 304.00 297 50 -2.50 -0.83 2490.70 +1.30 £.43
4 4060.00 398.50 -3.50 -0.88 398,60 +1.40 0.35
AVERAGE (%) .50 +0.25
406
. /
200
- /
¢ - - -
o 109 200 300 400
i |l et A HO  —E— ACSINOK
Callbrated By Approved By
e =TiF
(Mrirmwul  Sakam ) { MrS5amyuh Jhtmntont)
Fleld Envizonmenial Sclentist (3) Apa'stant Qenarm! Manager
ALS Loboratesy Group
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ALS ROTA METER CALIBRATION RESULT OCTOBER 2023
Rotameter |D, Calibration Date Rogression Reault Coalficiont {RY}
BKK_FS0577 02 0ct 22 Y = 1.2862x% - 1.2052 0.8863
BKK_FS50579 02 0a 22 ¥ = 1.2546x + 0.0065 0.98946
BRK_FS0553 03 Cel 23 Y= 1.0710x - 2.4138 0.6080
B8KK_FS0584 02 et 23 Y =0.0737x + 12560 0.8080
BKK_FS0585 18 0ct 23 Y = 1.0322x% + 2.7767 06048
BHK_FS0586 02 Oct 23 Y = 0.0777x + 15,405 0.0097
BKKX_Fs0587 18 Qe 23 ¥ = 1.0175x + 14.717 0.0987
BR¥_FS056¢ 03 Qet 23 Y= 1.0148x + 2.4143 1.0000
BRK_FS0500 03 Qct 23 Y = 1.0088x + 0.8420 1.0000
BKK_FS0501 020ct 23 Y = 1.0733% - 68.805 0.0988
BIKK_F80502 180a 23 Y = 1.0027x + 10.388 1.0000
BKK, FS0503 02 0ct 23 Y = 1.0538x - 60.63 09006
BHK_F30584 16 0ct 23 ¥ = 1,0052x + 5.3238 0.0899
BKIK_F50508 03 Oc1 23 ¥ = 1.0440x - 48.241 0.0006
BKK_FS0507 030ad23 Y = 1.0607x - 83,62 0.9804
BHK_FS1004 0200123 ¥ = 0.0855x + 14.75 0.88982
BKK_FS1005 02 Oct 23 Y= 1.02x + 1.7157 08,0006
BKK_FS1006 020ct 23 Y = 117622 - 3.5619 0.900%
BKK_FS1007 16 06123 Y = 1.1405x + 2.6044 0.9002
BKK_F51008 18 0c1 23 Y= 1.1267x + 4.83323 0.0801
BRK_F51010 03023 Y = 1.0027x + 25032 0.9986
BKK_FS1011 02023 ¥ =1.3811x - 6,2068 0.5888
BKK_FS81012 020c 23 Y=1.001Tx+ 0.8 1.0000
BXK_F51013 020c 22 Y = 1.0563x - 46,02 0.0004
BKK_FS1014 03023 Y =1.0061x~ 1.6805 0.9883
BRE_FS1015 030423 Y = 0.8979x + 5.2505 0.06802
BKK_FS1016 030423 Y = 1.0683x - 82.401 0.9805
BKK_FS1017 0606123 Y = 00061 - 2.2235 0.0988
BKK_FS1018 06 001 23 Y =09817x - 20.653 0889
BKK_FS1019 06 0cl 23 Y = 1.0152x - 64.485 0.0608
BKK_FS51020 02 0c1 23 ¥ =126D1x-2,4721 £.5983
BKK_FS1021 02 0c1 23 Y = 1.0036% + 2.3280 0.0009
BRK_FS1022 02023 Y = 1.0633x - 73.266 0.8980
BKK_F51023 03 0c1 23 Y = 1.0879% - 1.0684 0.0984
BKK_F51024 02 0cl 23 Y = 1.0035x + 1.4857 1.0000
BKK_FS1025 030c 23 Y = 1.0556x - 56.587 0.6080
BIKK_ FS1026 02 0c123 Y = 13804x - 1,467 0.6070
BKK_FS1027 02 Ocl 23 Y =1.0032x + 1.5167 1.0000
BKK_FS1028 02 Oct 23 ¥ = 1.0433x - 30.012 0.8084
Page tot? ALS Latotaloty Groud
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ALS ROTA METER CALIBRATION RESULT OCTOBER 2023
Rotamatar ID, Calibratlan Date Regrassion Result Ceofficiont (RY)
BRK_F51020 02 Ocl 23 Y = 1.3464x « 35078 0.5081%
BKK_F$1030 02 Ocl 23 ¥ = 1.0015x + 1.2214 1.0000
BKK_FS1031 02 Ocl 23 Y = 1.0616x - 56,006 0.5804
BRY_FS1038 02 0 23 ¥ = 0.6004x + 14.527 0,5004
BIX_FS1040 920d23 Y = 1.0049x - 2.4374 1.0000
BKK_FS1041 020d 23 ¥ =11682x - 21203 1.0000
BIGK_F51042 020a23 ¥ = 1.0051x + 6.2523 0.5980
BRK_FS1043 02 Oct 23 Y = 1.0022x +2.06 1.0000
BHK_FS1044 02 Cet 23 Y = 1.0706x + 2.9806 0.9983
BHK_FS1164 02 Cct 23 ¥ = 12714k + 0.234 0.0945
BKK_FS1165 02 Qot 23 Y = 1.0028x + 33571 0.0004
BKK_FS1166 02 Oct 23 Y = 1.061x - 56.83 1.0000
BKK_FS1200 02 Cct 23 Y = 1.2803x% - 1.4500 0.0062
BRK_FS51201 02 Oct 23 Y = 1.0374x - 81952 1.0000
BKK_FS1202 02 0ct 23 ¥ = 1.0486x - 44.05 0.9887
PHK_FS0027 02 Cct 23 Y = 1,1052% + 1.0293 10000
PHIK_FSDO28 eod2 Y= 1.0377x - 1.9832 4.0000
PHK_FS0029 woa23 Y = 1.0021% + 7.5248 1.0000
RYG_FS0197 02 0cl 23 Y = 1,0006% + 0.0133 1.0000
RYG_F50188 02023 Y = 0.0891x + 17.568 1.0000
RYG_F50160 020123 Y = 1,0814% - 1.2903 0.9887
RYG_FS0654 02 Cel 23 ¥ =1,1168x - 2.1207 1.0000
RYG_FS0655 02 0cl 22 Y = 1.0088x + 6.27353 ¢.0091
RYG_FS50656 0206123 Y =1,0000x + 8.48 1.0000
RYG_FS0657 02 Oct 23 Y = 1.0435% + 2.6450 0.0860
RYG_FS0658 02 0c123 Y = 0.0788x + 10.283 0.0862
RYG_FS0650 02023 Y = 1.0074x - 6.621 1.0000
SGK_FS0135 16 0ct 23 Y =00831x + 14.842 Q.0854
SGK_F50138 06 Oct 23 Y =1.0821x - 0.0401 00058
SGK_FS0139 05 0cl23 Y = 0.9826x + 88567 1.0000
SGK_FS0%40 06 Ocl 23 Y =1.0011x + 7.6005 1.0000
SGK_FS0141 06 0cl 23 Y = 1.125% - 1.2258 0.0068
SGK_FS0%42 08 Ocl 23 Y = 0.8060x + 50.257 0.8987
SCK_FS0143 05 0ct 23 Y = 1.004x + 2.3105 1.0000
Ruoviow By ! Wieh— Ch . Approved By : _‘_‘:%:C{ﬁ?
(Mr. Wichan Choanharal} ™ (MrSamayuth Jitanort}
Enwiro Field Senvices Monager Assislant General Manager
Prga 2ol 2 ALS Laborateay Geep
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ROTA METER CALIBRATION RESULT JULY 2023

Rotameter ID. Calibration Date Rogression Result Coafficiont (R?)
BKK_FSD577 03 Jut 23 Y = 1.2484x - 0.6741 0.8033%
BKK_FS0379 03 Jul 23 Y = 1.000%x - 0.5018 1.0000
KK _FS0583 01 Jul 23 Y = 1,0068x + 1.6459 09008
BRK_F50584 01 Juf 23 Y = 0.0804x + 5.468 0.8099
BRK_FS50585 OF Jur 22 Y = 1.0248x + 0.8333 0.9908
BKK_FS0566 01 Jut 23 ¥ = 0.8007x + 11.074 1,0000
BKK_FS0587 OF Jui 23 Y =0.986x + 17.77 0.8003
BKK_FS0588 Q% Jul 23 Y = 0.8751x + D.B452 0.8909
BKK_F50580 03 Jul 23 Y = 1.0174x + 0.0381 1.0000
BKK_F$0560 97 Jul 23 ¥ =10127x+ 3.4333 1.0000
BRK_F$0591 03 Jul 23 Y = 1.0462x - 51.824 0.9508
BRX_F80562 07 Jul 23 Y = 4.0003x + 14.344 1,000
BRK_FS0563 01 .Jul 23 Y = 1.0366x - 41.415 0,9607
BKK_F&D584 07 Jul 23 Y = 1.0025x + 6.32 0.8606
BHK_FS0585 01 .Jul 23 Y= 1.0871x-114.07 0.0885
BKK_FS$0558 03.Jul 23 Y = 1.038x - 51.974 0.9603
BRE_FS0507 01.Jul 23 Y = 1.0050x - 0.8086 £,8000
BKK_F81004 01 Jul 23 Y = 1.0166x + 6,731 0.0008
BKK_FS51005 01 Jul 23 Y = 0.8822% + 13.893 0,0070
BHK_FS5i006 01 Jul 23 Y =1,1747x-3.1235 0.8681
BKK_FS1007 07 Jul 23 Y = 1.0737x + 0.8677 0.0067
BKK_F51008 07 Jul 23 Y = 1.0448x + 1.2156 0.8999
BRK_F51008 01 Jul 23 Y =1,1044x - 0.6245 1.0000
BKK_FS1010 03 Jui 23 Y =12271%-2.0139 1,0000
BKK_F&51011 03 .Jul 23 ¥ =1.261x - 1.7003 1.0000
BKK_FS1012 03 Jui23 Y =0949782 - 3.7238 0.8980
BKK_FS1013 03 Jul 23 Y = 1.0245x - 28.65 0.0089
BKK_FS1014 01 Jul 23 Y =1.3135x - 7.0865 0.9061
BRK_FS1015 01 Jul 23 Y = 0.9802x +3.5214 02.9998
BKK_FS51016 01 Jui 23 Y =1.0726x - 85.581 00805
BRK_FS1020 01 Jul 23 Y = 1.1161x - 1.1986 1.0000
BRK_FS1021 61 .Jol 23 Y = 0.9566x + 16.524 0.8067
BKK_FS1022 Ol Jul 23 Y =1.0712x - 80.51 0.9000
BKK_FS1023 o1 Jul 23 Y = 1.3791x - B.BI21 0.9844
BKK_F$1024 01 Jul 23 Y = 0.0440% + 11.421 0.9883
BKK_F$1025 01 Jut 22 Y =1.0477%- 41116 1.0000
BKK_FS1026 o1 Ju! 23 Y = 13380 - 4.918 1.0000
BKK_FS1027 01 Jui 23 Y = 0.9857x + 1.5238 1.0000
BKK_FS1028 0 Jul 22 Y = 1.0281x - 15.867 0.9006

Paga tof2 ALS Lataratory Group




RYG_ENOO04

Sarlerlus {Thailand) Co., Lid,
125 Mma 9 Rezd, Hamybwasm, Huariwang, Bargesk 10310

ROTA METER CALIBRATION RESULT JULY 2023

SARTIRILS

Rotameter ID. | Callbration Data Regrasslon Rusutt Coefliciont (R7) T IS sk s G o nevew by el
BKK_F51029 01 Jul 23 Y = 1.3382x - BOT76 0.8041 CALIBRATION 0426 y
BKH_FS1030 01 .Jul 23 ¥ = 0.0818x + 2.3476 08095 APPRCVER BY T
BKH_F5103 01 Jul 23 Y = 1 0526x - 64,413 0.9007 of Calibration 0?]3.\?
BKK_F51030 01 Jul 23 ¥ = 0.908x + 14 823 0.9907 HEXT CAL DATE ol
BKH_F51040 01 Jul 23 ¥ = 1.0041x - 27552 0.809% Kodet Number - MSE125P-100-DU Cortificate No. | Z3BCI0114
BKK_F51041 01 Jul 23 Y =1.416x - 1.0078 00949 Description : Seml-micro Balange o issied Date . Fric:
BKK_F51042 01 Jul 23 ¥ 1.0200% + 3 56 0.0980 Serial Mumber . 0033108592 Rofarence No. . 204533
BKH_F51043 01 Jul 23 ¥ = 1.0030x- 50143 0.59%9 1D Mo, ; RYG_ENDO0M e
BKK_F81044 01 Jul 23 Y = 1.0807x + 0.8837 0.9998 Manufacturer : Sarterius, o Page No. 1063
BKK_F51164 03 Jul 23 ¥ = 10580 + 4.6051 09006
BKK_F51165 03.Jul 23 ¥ = 0.0800% + 75262 0.0881 Castomer Name : ALS Laboratory Groyp (Thaiaad) o, L1d, (Raypng Bmnch) -
BIK F5115 P v prre—— o 16710 Moo 5 T Meepam Khu, A Pluak Daeng, Rayong 21140, Thailang ;
BKH_F51200 03 Jul 23 ¥ = 13634x - 1.3816 09091 Calibeated Placa : ALS Laboratory Group (Thatand) Co.. Lig. (Balance Reom) -
BRK_FS120 09 Jul 23 ¥=1.0383x-7.0524 o589 616710 Moo 5 T Mesnam Khu, A Pluak Daeng, Rayong 24149, Thailand.
BKK_FS1202 03 Jul 23 ¥ % 1.0518x » 50531 09988
RYG_FS0107 o1 Jul 23 ¥ = 1.0007x - 3.2838 0,009 Catbratod 8y - Me.Ohoncha Inthanz - Calibration
RYG_Fsaros ot Jul 23 [P —— ) Calibration Dato . Wednesday, March 01, 2023 Procedure Mo, : This calibration was conducled by
RYG_FS0108 0t Jul 23 ¥ = 1.0209x - 0.367 05002 Hsiag Inhause colpialn Frocedure rumbel (S
.= Bated on UKAS LAB 14, 2019
PHK,_FS0027 13 Jul 23 ¥ =1.1219x - 2.2432 09084 - e
PHK_FS0028 13123 ¥ = 1.0341x - 6.7957 0.9990 Metrologlcal dafa ! Ambienls Condiions:
PHK_FSC028 13 Jul 23 Y = 0.0877x + 87820 0.5059 Capacity: __ 120 g Reudabiiy. 000001 g  Temperatre 240°C ¥ 50°C
SGK_F50135 14 Jul 23 ¥ = 0.9877x + 11513 08074 Hurmidity : BIO%AH  t 100%RH
SGK_FS0136 13Jul23 Y= 1.0571x - {1565 o081 Reasons for calibration Pressure - CE
SGK_FS0139 PRI ¥ G0801x + 86067 Py [ tiew tetstiavon [ Sorvice f Repaired (2] Re-cutivention] Mamtsnanze Egquipmont Condition: dOpeate [ Fer
SGK_FS§0140 13 Jul 23 Y = 0.8576x + 11,644 1.0000 Measurement Method UKAS Publication Ref :Lab 14
saK Fsorer | v e O ool e i
SGK_FS0142 13 Jul 23 Y= 0085+ 11.403 05994 Exprossion of Uncenamty in Measurement {GUK). The calibration certificate decuments the iraceabifity 1o Natonal Slandarda which
- teatise the unitof measutement accarding to the Intematicnal Standard System of Units (S Raport of Tolerance came farm Bst of
SGK_FS0142 13 Jul 23 Y = 1.0054x - 4 DG4B 1.0000 Sariorius Melrological Speciicatons
Traceability:
Maodet Numbser — Dascripl] Traceabibly Cetificale No. Due Date
Raviow By : Wit Che, Anproved By ‘ﬂdﬁ: VEEOTLSZRO0 Sumsuesiun v Fr R0 SPGRT COZ2U065 | 14-8ep2023
{Mr. Wichan Choonharat) (r.Sarapnh Jitranant) 1HB-38250  HumidtyBarcmetesTemy Luiro MHB-3828 [DKSH .. 18220444 5-5ep-2023
Envir Field Sarvices Manager Assislart Generat Managsr e e -
wticate sefata and apply s equipmant ooty s
ik itan st o b Wentaton Oprston Dhnsen (e T
Sartorius {Thailand) Co., L14 A
14 chanchat InkthanalTechmical Managst) M
SOPFM23 03 Fegruary 2022 F

PagadalZ ALE Laboralary Graup

Sartorius (Thailand) Co., Ltd.
129 Rzma © Road, Hoaykwang. Huaykwang, Dargyek 10010
Tal wE3 2243 83516 F22 60 2042A367 #mial Sknked Shatara st tom

Model Number . WMSEN2SPA00-DY
Description Seml-micra Bafance

SerislMumber . 033108083

iDHNo.: RYG_ENGDD4 e e e
Kandfachurer Sark

Calibration Results : Without Adjustment

SARTORILS

Fo L
_' QQ U@ of Calibration

Certificate No. . 23BCI01
Issued ate©  Fricay, March
Relerence No. 204833

Page Ha. 20f3

Sartorius {Thailand} Co,, Ltd.
123 Flama @ figad, Buzykwsng, Husritwsng, Boogxsd 10190
Tet, +84 22ad 32140 Fad 463 25438267, ¢-mak. spnsiee. haignddresor fem

EARTORILS

ey ,-D
Q@Lﬁ? fﬂ' U@CA r@ of Calibration

Modef Number

SE125P.100-DU

Description - Seml-micro Balance

Seriat Numbar 0033100953

1D Ne. RYG ENDOOD4
Manufacturer:  Sartorivs

Calibration Results : Without Adjustment

Certificata No. :
Issusd Date .

238010114

Reference Na. :

Page No. - 3of3

Repeatability

e reprsashiy s abinyclo weigneg maument 1o s cipiay ity sttt ivaiorts
jonaer coestent 288 Rt vt erieg Is placed
repaatasy ot tha wmrpting panh i i Thes e Geviafon is wed i

Eccentriclty (Of-center leading arror)

Tho eif-center Soodng emot is yialted by e ifta
resdout of g oo v mna 4 6f g i eapoc

8 brivean the
660 h

espross feprodumisiny guantizteel

gk . A ef frut d
risesurerent pabis rmwu dinAnz asorEng fo QAL TE).

Repeatability

Eccentrisity (Off-center leading error}

pan
espres) m.»«..guc:.,wy Qu::'"a'wy

& the ebay ofn T dference betvpen Mhe
u..-udm:m:ummcmfwz uhen s is places fmadantof tha ad, vk f:a W ctrariim copariy placadia tie
repeaizsy o suzedta & et et pigienat

st pir (;:".smra defined pororsig ks GIL P8

Nomiral Value * (Low Load} 5-0a002 Nominal value 50 ] Nominal Value : {Low Load) Nominal valus * 50 2
5 g Telerance Q60015 z g ) Totziance 800015 g
Tolerance Tofavance e
0000615 g Difterence 0000015 g
1 - 1
HNominal Valus  {High Load) 4 2 -o.oongr Neminal Vatue . {High Load) o 2 -
e 7 Teledobe 0 g 3 -
Tolerance 4 0.000%2 Tolorence 1t0.athg
0000015 g 5%.00081 5 0.00087 0000015 9 160,000C
52.00652 5 - 100.0000
Stangard Devalion T.00G309 Stendert Daviation 4. 00003
Linearity Linearity
Tra bnsary ei2d cated Bedaly e Dridntes ba devidion & uprizhing insbumien! Fom g Inser sione Tho ERparmly Bixo Caked Bieaily errr Dedochen q e of & weiphng ne o b e fmar 2iope

Tolerance Q.00004 g

Cervantional ?ﬁass \.'a‘ua

MNamina! Valug

Dieplayed Valug

RN
2.T600D
£, 05000
<o, €509
-0.0000;

Tolemnce 0.0601 a

nal Kass Vatue

Nu-rnnal Vaiue Displayed Valug
] . @
55 £ 6e00
m o 36,0000 :
FRUEEND T s b
20,0600 o
45,0001
i 50,0001
: EH 45,0001
! 100 109,665 1566656
T " 1310.0080

REGNCTIT

End of Report.

S0P Fht 33 03 Fabeoary 2027

S0P FM 3303 Februar 2022




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

151+451/1 Sitlathern Rd,, Bangbumeu, Bangplud Bangkok 10700 THAILAKND
Tol0-2435-8800 Fax.0-2433-167% e-mailxal-centendsithiphom.com htig:d/wwwisithiphomncom

CAIBRATIDH QI M

Cert. No. 1 ACC23005
Pages @ lofd

Calibration Certificate

Equipment : SOUND CALIBRATOR:: -

Manufacturer: RION :

Model NC-75

Serlal No.z 35002736

D No.: RYG {S0496

Conditlon As Found : GOOD

Customer i ALS LABORATORY GROUP (THATLAND) GO, TLTEY

04 PHATTHANAKAN 40, PHATTIANAKAN RDA\D
KHWAENG PHATTHANAKAN, RHET SUAN LUA]
BANGHEOK, 168250 THAILAND,

Location - }

Ambient Temperature : (2306 %3) oL i

Pressure (1013 ¢3) ke _;

Relative Humidity {500 £20) L1} :
i

Recelved Date: 06 JANUARY 2023

Calibration Date : 17 JANUARY 2023

Dale of Issue: 19 JANUARY 2623 -

Callbrated by : : R Nathakom Piswpaisan

—
Approved by A V/"_ﬁ/@v -

{ Thanalul Peichuri )

This certificate is issued in accordance wilh e requirements Sl [SOAEC 17025 standard, may not be repreduced

other than in full, except with the prior written approval of the head ol Calibratlon Labaratory.

QF-TS1244-04-020664

S ITrH! -Pz? RN; SI'THIPORN ASSOCIATES CQ.,LTD
sreaoiites . . : ’
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
prroistes CALIBRATION LABORATORY

" Continuation of Calibration Certificate

Cerl. New 1 ACC2005
Job No. : VC66ACH024
Pages @ dars

LResult of cnbibration ;.

1. Sound pressure fevek

Specified sound Measwed | - Debiated || Tolerance
pressure level valug valig' .| Uncerteinty | ifmit
@ @[ wm @ |
M 23,98 -0.02 [N YT
%, Frequency
Specified Measured Devinted Tci‘nnini:é
Fregquency value value Uncerminty 1uml
(iz) (1) (%) %) {2
100 1000,0 09 0.1 1
3. Total distortion
Measured value (96 ) Usicerizinty { %) ‘]‘oi‘erancc Il'mi‘l (.'!;5 )
0.35 019 - 36

The reparied ungenainty is based on o sundard ﬁr:w‘ﬁafnty muiliplir:d by covenge fuetor & = 2

or any value following cateutntion.providing a Javel of confidesce of upprosimatcly 95 %

End of Calibration Certifieale

QFTSE2-00AH-020004

-r,ej},

Cert. No. ¢ ACC23005
Job No, : YC6GACH?ZS
Pages 1 203
Calibration Procedure : CP-AC03

Cnliliration Method : b
This equipment was calibrated by based on 1EC-60942-200;
The sound pressure Tevel, frequency and totat distortion of
microphone. :

or Was imeasired using the reference

Condition of this resukt of ealibration :
1. Refenenee Sandard Instruments @

Insirument Muslel Seclal Mo,

Waxeform Generator 335118 MYS2302742

Digilel Muldimeter 334614 MY33220104

Digital Muliimeter 33461A MY53220076

Digilal Multimerer 3JE1A MY 0024273 EEL.BI, 050265 ;
Programmable Atlenuator MAT-1070 62100114 EF-0009-22

Coendenser Micraphone 4180 2977900 AA1013-22

Measuring Amplifize NA-12KAL H560495 AA-D005-22 b-2
Audio Analyzer AVRE33G0A  VIHRG069 EF-0015-22 07 -Febr23

2. This result of ealibrution was fowsd accurate es shown on date and place of catibration or this calibratéd fism only.
3. This centificate is raceable to the i ional system of unit mointained at :
3.1 Nmvlonel Instinste of Metrology (Thaitand).
3.2 Thailand Institute of Scientific zné Technological Research (TISTR)

QF-T512-04-0:4-020604

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

457-451/1 Sirinthoen Rd, Bangbumry, Bangplud Bangkok 10700 THAILAND. I -m:-mﬂms
Tel0-2435-8800 Fax0-2432-1679 e-malixal-centes@sithiphosncom hitp/f iphofeom  CAUBRATION 0334

Cert. Na, ; ACL23081
Tags : 1olB

Calibration Certificate

Equipment : SOUND LEVEL ME

hEanufactorer :

Model ¢

Serlal No.: 00296518 £ 662397 34375

1D No.: RYG_FSM31 '

Conditon As Found : Goop

Customer 1 ALS LABORATORY GROUP (THAILAND) O, 17 J

104 PIATTHANAKAN 40, PHATTHANARAN RO,
EHWAENG PHATTHANAKAN, KHET SUAN 1.UL
BANGKOK, {0250 THAILAND.

Location = - 1@ " i
Amblent Temperature © (230£3) 1
Pressure (1013 23}
Relntlve Humidity : (500220} :
Recelved Date ; 23 JANUARY 2023 :
Callbratics Date s 25-26 JANUARY: 2623
Date of {ssue : 27 JAKUARY 2023

Calibrated by & ; ..Nu.xhn!;m.m Pisutpaisan

Approved by : W‘_’_

; . -
( Thanakul Petchurai )

This centificaie is issued in 4 with the o[ 1SQMEC 17025 standerd, may not be reproduced

other than in fiell, except with the prior written spproval of the head of Calibration Laboratory,

QF-T§12-04-03-G10664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
aveoLiates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Ceri. No. : ACLI3881
JabNe. ¢ VCEGAC003
'eges : o8

Calibraticn Procedure : CP-AC01

Calibration Methed
This equipment was calibrated by based on JEC-61672-3 (20 z
The SLM had wsts to Acoustical and Electrical signal 12518 of frequency
Standard Instruments. .

Al Tl meter (SLM}.
zehaic chamber and Reference

For lests results of each items were made by ohezrvation of each

Conditioi of this resukt of calibration :

). Referenca Sandard Instruments ;
Instrument Apdel Herlal Na,
Wavefarm Generator 33210A MY45017076 EF

‘Waveform Generator 335118 WMY52302742
Digital Multimeter 361A MYS3220105
Digial Multimeter 3361A MY53220076
Digitz} Multimeter 3461 MYE024273
Programmable Attenuator MAT-1470 62100114 EF-p
Cotdenscer Microphane 4180 977900 AN
Messuring Amplifier NA-42KAI 4560495 3

3. This certificate s traczable to the international system of unit maintained al
3,1 National Institute of Mewotegy (Fhailand).
3.2 Thailand Institute of Scientific and Technolopical i

QF-T512404-04-D20664

7 A

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
FREaciie CALIBRATION LABORATORY

Continuaticn ol Calibration Certificate
Cert. Na. : ACL23031
JobNo. 1 VCE6ACHII
Pages : 4of8

Resnlt of egdibration

1. Absolute sensitvity

Reference
Aroustic Signal
(dB)
93.9 {93,95)

2. Self-generated noise
2.1 Nermat 1est

Mensured Value
(d8)
217

2.2 The microphone of the sound leve! meter was replaced by elgetrieaf signal

Frequenty Measured value
Weighting (B}
A~ weight 134
C - weight 19.0
Flat 4.7

3, Acnustical sigral tesin of frequency weightings
Meter Gee-field acoustc response &t o Jevd

Frequency Deviation from i1 hing response curve (dB)
{Hz) Hat Cow e Auf‘,pi.nnne
B 1imits
123 0.0 0.0 0.0 =13
1000 -0.1 -0.1 -0.1 %10
£000 0.4 -0.3 0.3 +5.0

QE-TS12-045-04-0200064

> ot

SITHIPOQ R N; SITHIPORN ASSOCIATES CO,LTD.
astecintes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No.  ACL23051
dfob No, : VOCBACHN
Pages  : Joff

Summary of Measurement Result ;.

Mazimum-permilted
Parameter uneertainty of

easurement (A1)

1. Absolwe sensitvity
2, Sell-penerated noise
3. Acoustical sipnal tests of frequency weiphtings
12511z
1600 Hz
£000 Hz
4. Electrical signal tests of frequency weightings
For L0 Hzto 4 Kz
For >4 iz to 10 kHz
For » 10kHz 1o 26 kHz
5, Frequency and time weightings at 1 kHz
6. Long - 1erm stability
7. Level linesrity on the refercnee leved range
B. Level linearity including the devel range controt
9. Tone burst response
10. Peak C sound fevel
11, Qverload indication
12, Itigh tevel swbility

SVECEE ENENES BN BARN

SNRNANANANANAYY

6.1

QF-T5E2-04-08 20084

AL

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
FREGTEALES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23031
Job No. 3 VUGGACUD3L
Pages : 5ol
1, Electricad signul tess of frequency welphtings
Weighting network response with relative 1o 1 kijz,

Froquency

(He Flat Coweiglt
43 0.0 -0,1
125 0.0 )
250 0.0 o4
500 0.0 0.0
1000 0.0 0.0
2000 0.0 0.0

4000 0.0 0.0
£000 0.0 a1

5. Frequency and me weightings at | kHz
5.1 Frequeney weightings at 1 kHz

Measwred Deviated Aceeplance
Frequancy Value Value Limils
Weighiing (JB) (dB)

A= weight 94,0 20
< - weipht 4.0 2.0
Flat S4.0 2.0

5.2 Time weighting al 1 kliz

Measured
Freguency Valye
Weighting 148}
Fast 4.0
Show 940
Leg 944

4. Long - ter i stabilily

SLM Display | SLM Display i Deviated Accepiance
Frequency at inftial al final Value Limis
Weighting tan) 1)) (4m} €dn)
A~ weight 4.0 4.0 00 + 0.3

QF- 1512044107006

7 A



SITH l PORN; SITHIPORN ASSQCIATES CO,LTD.
pasoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSQCIATES CO.,LTD.
associates CALIBRATION LABORATORY

Centinuation of Calibration Certificate

7. Level lnearity an the reference level range

Anlicipaied | Measured

Value Valua

(dB) (dB)

137.0 1310

136.0 136.0

1350 135.0

1340 134.0

133.0 1330

1320 1320

131.0 13.0

129.0 1290

124.0 1240

119.¢ 119.6

1140 114.0

102.0 109.0

104.0 4.0

92.0 50.0

94.0 440

8.0 §9.0

84.0 £4.0

79.0 9.0

740 4.0

£9.0 69.0

£4.0 4.0

59.0 59.0

54.0 339

49.0 4.0

4.0 44,0

0.0 38.9

340 319 -0,1 = 1.1
30.0 20.9 0.1 = 1.}
26.0 289 -0.1 %L1
280 7.8 .2 + i)
22.0 26.9 0.1 £1,1
26.0 25.9 -0.1 =1,1
25.0 248 -0.2 +1,1

QF-TSI2-(H-1 020664

= AL .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
azsaciates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cest. No. 1 ACL2308]
Joh No, ; VC66AC0A3L
Pages ; BofB

11. Overload indleation

Measured value {dB )
Pasitive Negalive

one-half eycte | enehalf eycle
89.6 82,5

12. Hipks level stabllity

SLM Display | SLM Display Deviajed
Frequency at inftinf 4t fmal Value
Weighting {da) (dB) (dn)
A - weight 137.0 137.0 0.0

QF-TS12-04-(4- 020663

Cert. No. : ACL23081
Jab No. 1 YCEGACO031
Pages : 7of8

8, Levet Nineariy Including the level ranpe contral

Anticipated | Measured
Range Value Value
{dB} (dB)
Aulo 4.0 .0

9, Tone burst response

Time Tone burst Anticipated | Measored
durstion, Th Cycle Value Value
Weighting {ms) (d) {dn)
Q.25 1 108.0 107.9
Fast 2 8 117.0 117.0
200 800 £34.0 134.0
2 § 108.0 108.¢
Slow
200 800 127.6 127.6
0.25 1 99,0 98.9
SEL 2 8 1050 1080
200 800 128.0 1280
10. Peak C sound kevel
Number of cycle Anticipated | Measured
in Velus [ X
1est signal (dB)
Centinuots 1330 :
One t364 0.6 +3.0
Number of eyele Anticipated | Measured Devisled | Acceptance
in Value Yalue Value Limits
test sigmal {68} (dB) (dB ) {48)
Conlinugus 133.0 133.0 0,0 -
Positive hall cyele 1154 135.2 -0.2 2.0
Negative half eycle 1354 135.2 -0.2 2,0

QF-TSI12:09-04- 020663

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY g /AN

Bangplud Bangkok 10700 THAILAKD. HSC-TEI- T 17025
hi com Hitp./wiewsithiph

451-451/1 Sirinthem Rd,Bangb
Tel.0-2435-6800 Far.0-2433-1679 e-mallcal-c

Cert. No. 1 ACL23050
Tages : 1af8

Calibration Certificate

Equipment :

Manufacturer :

Model : NL-42/ Microphoat UC-$3 /B,

Serial No.: 00296517/ 135220/

1D No.: RY¥G_F5(H34

Conditlon As Found : GOOD

Customer ¢ ALS LADBORATORY GROUP (TILAILAND) CO., LTD
104 PHATTHANAKAN 40, PHATTBANAKAN ROAD,
KBWAENG PHATTHANAKAN, KHET SUAN LUANI
BANGKOK, 10250 THAILAND.

Laocatlon : . ?

Ambient Temperatnre : (236 £3) °C

Pressure: (1083 £3) kPa

Relative Humnidity = (500 =20) %

Reerlved Date ; 24 JANUARY 2023
Calibraton Date : 25-26 JANUARY: 2002
Date of Issue ¢ 27 JANUARY 202

Callbrated by : i+, Nealhakom Pisuigaisan

a7 Bl
A
{ Thanakul Petchurai )

This certificate is isswed in accordance with e requiresnents of 1SOAEC 17025 standayd, mmay not be reproduced

other than in full, except whh the prior wrilien approval of the Tiead of Calibration Laboratory.

QFF TSI 2-04-04-020663




! PO RN; SITHIPORN ASSOCIATES CO,LTD.
Chetes CALIBRATION LABORATORY

Centinuation of Calibration Certificate

Calibration Procedure :

Calibradon Method :
‘This equipment was calibraied by based on IFC-61672-3 (2012
The SLM had tesls o Aconstical and Electrica! signat tests o
Standard Insluments,

For tests results of each items wire mada by ohsenvation of each Trstriman]

Condition of this resuld of calibration :
i. Reference Standard Instruments :

2. This result of ealibration was found a¢curale a5 shown on date and place of calibration for thi
3. This certificate is traceable (o the i .

QF-TSI2-H-M-020664

3.1 National Institue of Metrology (Thailand).
1.2 Thaitand Institute of Scientific and Technologicat Ressarch

Cerl. No. : ACL23080
Job No.

CP-ACHIL

Ipatrunent Medel Serlal No,

Wavelonn Generalor 332104 MY48617076

‘Wavelorm Generalor 335110 MYS52302742 1
Digital Multimeter 3361A MY53220164

Digitel Mulimster 33361A MYS3220076 3
Digital Multimeter L LIEN MYE0024273 Xl
Programmalrle Aneniator MAT-1070 62100114 -
Condenser Microphone 4180 2077200

Mersuring Amplificr NA-42%AL 34560498 A

1 system of unit maintained a1

> Al

SITHIPARN,; SITHIPORN ASSOCIATES CO,LTD.

asug baley

CALIBRATION LABORATORY

Continuation of Calibration Certificate

QF-TS12-04-44-820054

3. Acoustical signal testz of frequency welghtings

Cert. No. : ACLI3080
Job No, : YCG66ACOB3]
Pages : 4offt

) 0

1. Absolute sensidvity

Relerence
Acoustic Signal
(dB)
53.9 (03,05}

2, Self-genersted nolse
2,1 Norma! fest

Measured Value
{dn}
171

2.2 The microphone of the sound level meter was replaced by clentrical sipnal

Frequency Measured value
Weighting dB)
A - woight 14.2
- weighn 19.9
Flat 255

Meter frez-feld acoustic responte &t a leviéd 6F 43

Freyoency Deviation from Ved iy Yol Ehiing Tesponse curve (AB)
(H2) Flat Cowts Accfpun::
Limits
125 0.3 0.3 0.3 +1.5
100G 0.0 0.0 0.0 +1,0
H000 1.5 -14 ~14 5.0

7 B

SITHIPQRN; SITHIPORN ASSOCIATES CCQ,LTI.

astatiales

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summzary of Mensyremen) Resylt:

Cert. No. ; ACL23080
Job No. @ VO66AC0031
Pages @ JofB

Parameter

Maximum-permitted
uncertaiuty of
- measurement (B)

1. Absolute sensilivity

<]«

2, Self-generated noise

3. Acoustics! sipnal tests of frequency weightings

125 Hz

1000 Hz

8000 Hz

4. Eloctrical signal 1ests of frequency weightings

For 16 Bz to 4 kHz

AN RN AN

For > 4 kHz to 10 kHz

For > 10 kliz to 20 Lz

5. Frequency mnd time welghtings at | kdiz

6. Long - term stability

7. Level linearity on the reference fevel mnpe

8. Level Linearlty including th Jevel range control

9, Tone burst response

10, Peak C sound fevel

11, Overload indication

L ANENENENENANENE!

12. High level stability

QF-TS12-04-04-020064

SITHIPORN, SITHIPORN ASSOCIATES CO,LTI.

DR TR TR SR

CALIBRATION LABORATORY

Contiruation of Calibration Certificate

7

4. Ezectricad signnl tests of frequency welghtings
Weighting network response with relative w0 1 kHz.

Cerl. No. 1 ACL2305G
Jah Ve, 5 YO66ACO0M
Pages  : 5al8

Frequency Deviation from varions Feg hiting response curve (dB)
(Kz) .
Flat Cweight

63 0.0 0.0
125 2.0 0.1
250 2.0 0.0
560 0.0 0.1
1000 0.0 0.0
2000 3.0 0.1
4000 0 0.0
B0G 6.0 0,1

. Frequency and time weightings af | k1lz
5.1 Frequency weightings at | KMz

Measured Deviaed Ascoplanes
Frequency Valyz Value Limits
Wesglting (dn) (an) (a8} i
A - waight 94.0 0.0 I o
v weight 94,0 0.0
Fla 94.0 0.0
5.2 Time weiphting ot 1 kHz
Measured Avciplafice
Frequaney Valug " Limits
Weighting tan) (dn)
Fast w50 -
Slow 94.0 0.1
Leg G940 +0,1
6. Lang - form stabifity
SEM Display { SLM Display [ Deviated Acecplance
Frequeney ot intitial at final Value Limits
Welghting (dB Y (df} (d3) {dR)
A - weight 04.0 94,0 0.0 £ 0.3

QFTS12-4-020804

7 Bl



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
aesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL23080
Job No. 1 VCE6ACHI31
Poapes & fiof8

. Level linearity on the reference level range

Anticipatcd | Measured Acceplance

Yalye Yalpe

{RB) (dB )

137.0 1370

1364 136.0

135.0 135.0

1340 1340

133.0 133.0

1320 132.0

1310 1310

120.0 125.0

1240 1240

1130 115.0

1140 114.0

109.0 109.0

104,0 1040

99.0 950

940 940

$9.0 89.0

$4.0 8.0

0.0 0.0

740 4.6

690 9.0

640 4.0

550 39.0

540 5.0

9.0 48.0

440 440

320 390 0.0 1.1
340 0 0.0 = L1
30.0 29.9 -0.1 +1.1
25,0 28.9 0. 11
230 2719 .l +1,]
210 26.9 0.1 £ L1
26.0 259 -0.1 + 1.1
230 248 02 +1.1

QF-T513-04-04-020664

7z Al

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associales CALIBRATION LABORATORY

Continuation of Calibration Certificate

asso{tates

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. Ne. : ACL2I030
Job No. 1 VCGEACHIAL
Pages : TalE

8, Level linearity Including the level range cantrol

Aniicipaied | Mceasured Acceplance

Range Yalee Value Limits
{dB) (d8)
Aulo 4.0 S0

9. Toze burst response

Time Tone bursy Anticipated
<dunation, Tb Cycle VYalue
Weighiog | (ms) ()
025 ! 1080
Fasi z 3 1100
200 80X} 1340
Stow 2 3 108.0
200 800 127.6
025 1 99.0
SEL 2 2 108,0
200 00 1280

Cert. No. | ACL23630
Job No. : VCG6ACD02)
Pages  : Hofd

11, Overlead Indlcation

Measured value (dl3 )
Posilive Negative

one-half cycle | one-halfoyele
£9.5 §%.5

1Z. High level stabllity

SLM Display | SLM Display Deviated
Frequensy at ititial at final Valee
Weighling (dB) {dB) (di)
A - welght 137.0 137.0 0.0

The reponied uncertainty s based on a standard uncerainty multiptied by covcmgeﬁ

Teulali r

arany value follawing providing a lavel of. af approximaf

End of Calibration Certiflcate

QF-TS12-04-04-020564

o Al

10. Peak C seund Jovel

Number of eyele Anticipaled

Measured
in Value Y

Iest signal (dB )
Cominuous 133.0 ) -
One 136.4 i 43,0
Rumber af cycle Anticipated | Measured Devised  § Accepiznee
in Value Value Volug Limils
test signal (dn) {4B) (dB) (d8)
Continuous 1350 1331 0.1 -
Positive half cycle 135.4 135.2 0.2 120
Negative half eycie 1354 1352 0.2 +2.0

QF-TS12:04-04-020684

- SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Siinthem Rd  Bangbumr, Bangnlugﬂ Bangkok 10700 EHAILAND._ HSE-TLSI-T1S 47025

Tel0-2435-8800 Fax.0-2433-3672 e-malkcal ithiphorm.com hitp:f/ ip £om CAUBRATION 8334

Cert. No. : ACL23078
Pages @ 1of8

Calibration Certificate

Equipment :

Manufacturer:

Model s

Scrial No.: 00296515 /1791 i?_ 5752

1D No.: RY(G FS0432

Condition As Found : Goon

Customer : ALS LABORATORY GROUP {THAILAND} €0, LTD,

164 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KIIWAENG PHATTHANAKAN, KHET SUAN LUA}I
BANGKOK, 10250 THAILAND.

Location ¢ -

Amblent Temperature : (23023)
Pressure 1 (1013 3 )
Relatlve Humldlty ¢ (5002120)

Recelved Date : 24 JANUARY 2023
Calibratlon Date ; 25-26 JANUARY 202
Date of Issue : 27 JANUARY 2023

Calibrated by : f Naﬂmk'e.m Pisulpaisan

Approved by : M{ )
; '
¢ Thanuku! Petchumi )

“This cedtificale is issued in aceordance with the requirements of 1ISOAEC 17025 standard, may not b reproduced
other than in fiall, except with the prior written appravat al the head of Calibration Laboratory.

QF-TS 1 2-H-4 020664



SITH _I PORN,; SITHIPORN ASSOCIATES CO,LTD.
ARrsociutes CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Fesorines CALIBRATION LABORATCRY

Continuation of Calibration Certilicate

Cert. No. : ACL23078

JobNa, & VCG66ACOD3]

Pages @ 20f8
Calibratlon Procedure : CP-AC-01

Calibration Bethed : :
“This cquipmen! was calibrated by based on IEC-61672-3 (20
The SLM had fe57s 10 Acoastical and Electrical signal tests of
Suandard Insiruments.

VK] Jevel meter (SLM).

ic chamber and Reference

Cozdition of this result of calibration :
1. Refierence Standard insquments :

Instenment Modet Seriz| Nn,
Wavelorm Generator 332104 MY4EC17076
Weveform Generstor EELTRIL) MY32302742
Digital Muliimeler RELITEN MYS53220104
Digital Multimeler 33E1A MY53220076
Digital Mullimeter IHEA MY60024273
Prograromable Attenuator MAT-1070 621001 14
Condenger Microphone 4180 2977200
Measuring Amplifier NANZKAL 34560495

2, This result of ealibration was found securate os shown on date and place of calibration for
3, This ceniifiente Is Iraceable 1o the infernational system of unil matntained a8 : SO
3.1 National Institute of Metrology (Thaitand), i
1.2 Thailand Institute of Scientific and Technological R m_ai

QF-TEI2HA-H -0

7 Bl

SITHIPORN; SITHIPORN ASSOCIATES CO,LTI.
arreciata CALIBRATION LABORATORY

Continuation of Calibration Certilicate
Cert. No. : ACL2}078
Job Ko, : VC66AC003
Pages ¢ d0f8

Result of calibyation ;

1, Ahsoluete sexsitivity

Reference
Acoustic Sipnal
{dn)
93.9 (93.95)

1. Self-generated nolse
2.1 Normal test

Measured Valoe
(dB)
14.6

2.2 The microphoric of the sound level meter was replaced by electeical signal iny

Frequency Measured value
Weighting {40}
A - weight 8
C - weight 7.7
Flat 234

3. Acouslicat slgnz) tests of frequency weiphtings
Miater frea-field acanstic responss al a leyel 558

Frequancy Deviztion from {arisi fré ing reapense curve (dB)
(Mz) Flat o Acceplanes
Limits
125 0.0 =15
1000 -3,] -0,4 A 1.0
£000 -4 0.3 0.3 5.0

QF TS E2:4- 040200660

7 AL

Cert, No. ; ACL23078
Jub Ne. : VOB6ACA031
Pages : 3of8

Snmmary of Measurement Result ;

Maximum-permitted
Parameter vncertainty of

easurement (BB}

1, Abzolute sensitivity
2. Scll-generated noise

A I

3, Acoustical signd tests of frequency weightings
125Hz
1000 Hz
8000 Hz
4. Elertrical signal tesis of Tequency weightings
For 10 Hz 104 kli2
For > 4 kliz to 10kHz
For > 10 kHz to 20 kHz

S RN IR ANENER

11. Querload indication
12, High leve! stability

5. Frequency and lime weightings at | kifz 4
6. Long - ferm slability v
7. Level Einearity on the reference lovel range v
5. Level linearity ineluding the fevel range contrel v
9. Tone burst regpanse v
10, Peak C sound level v
v
g

QF-TE1 240206064

S

S| T_H ! PRQRN; SITHIPORN ASSOCIATES CO,LTD.
phenciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl, No, 1 ACL2387R
Jdoh No, 3 VCEGACDOAL
Pages : S5af3

4. Efecieical signal sty of frequency weightings

Weighting network response with relative 1o ! kHL

Frequency Deaviation from various fis ting response curve (GB)

{Hz) Flat Coweipht

63 3.0 0.1

125 0.0 5]

256 00 G0

SO0 0.0 0.}

1000 0.0 0.0

2000 0.0 0.1

4000 0.0 2.0

8600 0.0 21

5. Frequency snd time weightings a1 5Hz
5.1 Frequency weighlings at 1 kilz

Measured Deviated Acceplance
Frequency Value Value Limits
Welghting (dB) (dn) {dn)
A - weight 94.0 0.0
- weight 94.0 2.0
Vat 54.0 0.0

§2 Time weighting at { iz

Measured

Frequency Valuz Litnits

Weighting 48) LB}
Fasl 24.0 .
Slow 94,0 20,1
Leq 940 Y

6. E.ong - term stability

SLM Display 1 SLM Display | Deviated Agceptance
Frequeney atinifial at fina Valus Lirriits
Weightng {dB) d4ny [dB) {d}
A - weight S40 4 0.0 +0.3

QFTEI204-(-U20064

7 Bl



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
aesoctates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

SETHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assaciates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

CerL. No. : ACL23078
Jab No. @ YCG5ACHN31
Pages : 6ol§

2. Level Enearlty an the reference fovel range

Anlicipated | Measured Deviated Acteptance
Valye Value 3
(dB) {dB)
137.0 1310
136.0 136,0
135.0 i35.0
134.0 1340
133.0 133.0
132.0 132.0
131.0 131.0
129.0 129.0
1240 124.0
180 119.0
1140 1140
100.0 109.6
104.0 104.¢
99.0 9.0
94.0 94,0
89.0 82.0
84,0 54.0
79.0 9.0
740 74,0
£9.0 2.0
540 £4.0
590 59.0
540 54.0
490 49.0
44,0 44.0
190 39,0
3.0 319 0. £ 1.}
300 20.9 0.1 * 1.1
29.0 289 0.1 i1.}
280 28.0 0.0 & L.}
270 27.0 0.0 + 1.3
26.0 259 -0.1 *1.)
25 24.9 0.1 = 1.]

QF-TS12-H-4-020664

7 St

SITHIPQORN, SITHIPORN ASSOCIATES CO, 1T
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23078
Job No. 1 VOG6ACHI1
Pages : Sof8

11, Overlond Indlcation

Measured value { 4B }
Pasilive Negalive

one-half evcle | ene-half cyele
80.7 39.6

12, High tevel stabllity

SLM Display | SLM Display Deviated
Frequency at initial at final Value
Weighting (dB) (d8) (dn)
A - weight e 137.0 0.0

Tenlath s i,

or eny value following g & Javel of

End of Cullbration Certiflcate

Qr-T512-04-04-020664

7 Rt

Cert. No. ¢ ACL23078
Job Na. @ VCE6ACHE31
Pages : Tof§

8. Level Enearlty lucluding the Jevel range condrol

Anticipated ;  Measured Acceprance

Range Yalus Velue
(uB) (dB)
Aule 94.0 %40

9, Tont burst response

Time Tone burst Anticipated | Measured
duration, Th Cycle Value Value
Weighting (ms) (dB} (dB)
025 't 108.0 1075
Fast r ) 1170 117.0
200 300 1340 $34.1
2 3 108.0 08,0
Slow
206 800 127.6 127.6
0.25 1 930 889
SEL 2 8 108.0 108.0
200 B0C 1280 128.1

10. Peak C scund kel

Number of eyele Anlicipated | Measured
in Value | Valus; Lifeak
test signal (dR) :
Continvoys 1330
One 1364
Number of cycle Anticipated | Measured Devimed Agceplance
in Value Valpe Valie Limits
tees] signal {dB) (dp) (dB} (dB)
Centinueus 1340 1330 0.0 -
Posilive hall eycle 135.4 1352 0,2 *2.0
Negative half cycle 135.4 135.2 0.2 £2.0
QFTS32MH-R-02066

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Shdathom Rd, Bangbumry, Bangplud Bangkok 10700 THAJIAND._ HEC-TISTA 17025

Tel0-2435-8200 Fax£-2433-1679 e-mallczl-center@sitiiphamcom hitpdfwawsithiphomecom 0394
Cert. No. : ACL23079
Peges 1ol

Calibration Certificate

Eqqulpment : SOUND LEVEL,

Manufaciurer : RICN X

Model : NL-42/ Microphant Ul

Serlal No.: 00296516/ 180412/ 8

D Noa: RYG_FS0433

Condiden As Found : GOOD

Customer : ALS LABORATORY GROUT {THAILAND) CO.

104 PRATTHANAKAN 40, PHATTHANAKAR ROA
KHWAENG PHATTEANAKAN, KIET SUAN LUANG,
BANGKOK, 1025¢ TIEAILAND,

Location : -

Amblent Temperature @ {23023}
Pressure ¢ {1013 =3)
Relatlve Humidity : {500220)

Received Date: 24 JANUARY 2023

Calibration Date : 2526 JANUARY, 2073

Bate ol Issuc 2 27 JANUARY 2023

Nathzkorn Pisutpaisan

T BT
)

{ Thanakul Petchurai

Calibrated by :

Approved by »

This certificale is issued in necordance with the requisements of ISO/IEC 37025 standard, may not be reproduced
ather than in full, except with the prior wrillen approval of the head of Calibration Laboratory.

QF-T512-04-01-020ki6d



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
arsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

CerL No. 1 ACL2307%
Joh Mo, 1 VCGHACOD31

Pages : 2ol8
CaEbration Procedure CP-AC-01

Calibration Method :
This equipment was calibrated by based on 1EC-61672-3 (2013
The SLM hud tests to Acouslical and Electrical sipnal tests o
Stendard Instruments,

1 meter (SIM)
ic chamber and Reference

For tests resulls of each items were made by observation of each Tristnimants

Condition of this result of calibration :
1, Reference Standard Instruments ¢
Insiromeni Madel Serfal e, C Date

Waveform Generator 332104 MY4B0ET076 23
Waveform Gencrator 333118 MY52307742 EF
Digital Multimeter 334614 MY53220104 3
Digital Multimeter 33461A MY$3220076
Digital Multimeter 344614 MYS0024271
Programmable Alcnusior MAT-1070 62100114
Condenser Microphone 4180 2977500
Measuring Amplifier NA-G2KAL 34560495 Al
2, This result of ealibration was found ascirale as shown on date and place of calibration fur- only.

3. This cerlificate is lmoeable ta the inkrnationa! system of unit maintained st
3.1 Mationa} Institute of Metrology {Thalland). .
3.2 Thailand Institute of Scientific and Technological Resireh (

QF-TS12-04- 040204604

Bl

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
aeraiiatos CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL21470
Jeb Neo 1 VCE6ACDDI)
Prges  : dalB

1) ihratinn ;

1. Absolete sensitivity

Reference
Aconstic Signul
(dp)
93.9 (#3.95)

2. Self-generated noise
2.1 Hormat test

Measured Value
(dB}
14.8

2.2 The microphone of the sound Teve! meter was replaced by clectrical signal

Frequency Measured value
Weighting {dn}
A - welght 11.6
C - weight 17.5
Filat 213

3. Aconstical signal tests of frequency weightings
Meler free-field acoustic respronse 21 a levi

Frequency Deviation fram i régpanse curve (dB)
{Hz) Fint Cow : Ac:fm‘zncc
i i Limiiy
123 3.0 0.1 0.1 % 1.5
100 0.1 0.1 -0.1 + 1.0
BO00 0.4 0.3 0.4 5.0

OF-T5124H-03-020664

7 fdete -

S T_H IPORN; SITHIPORN ASSOCIATES CO,LTD.
nseaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLI3079
Job Ne, : ¥YC66ACH31
Pages : Joff

E v of Meas ¢ o H

Maximum-permitied
Parnmeler uacertainty af

pasurement {dB)

I. Absolute sensitivity
2. Self-generated noisc
3. Acoustica] signal tests of frequency wrightings

<J<fi

125 Hz
1000 Hz

8000 Hz

4, Electrical signel teats of fequency weightings
For 10 Hzto 4 kHz

NNOENSN

For >4 kHzto 10 kilz

For > J0 kHz to 20 kHz

5. Frequency and ime welghtings al 1 kifz

6. Long - tenn stabifity

7. Level finearity on dhe reference level mnge

4. Level linearity including the level range control

0. Tene burst responss

10, Peak C 2ound level

AN RNANAN RN AN

11, Gverlosd indication

12. High Ievel stability

QF-TSI2-H-04-020664

7 A

SITHI PO RN;: SITHIPORN ASSOCIATES CO.,LTD.
REmLrarey CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21079
Job Mo, 1 VCEEACO03T
Papes @ Sof8
4. Efcctrical slpnal tests of [requency weightings
Weighting network response with relative te { iz

Frequency Devistion from various frén

Eihling tesponse curve (G8)

(He Flat Cweight

453 0.0 -0.1

125 0.0 0.0

2350 0.0 0.0

500 0.0 0.0

000 0.0 0.0

2000 0,0 0.0
4060 0.0 2.0

$004 0.0 0.1

5. Frequeney and tme welghtings at 1 kHz
5.1 Frequency weightings ot 1 kiz

Measured Deviated Actoplancg
Frequency Value Value Timits
Weighiing (48) (d8) (dB)
A~ waight 94.0 0.0 -
C - weight 940 .2
lut 540 ;
5.2 Time weighting o 1 kHz
Measured 2
Trequency Value Limits
Weighiting (a8} £d8)
Iast 40 :
Slow Y40 £
Leg 4.0 201
6. Long - term siability
SLA Display | SLM Display | Deviated Acgeplancs
Frequancy at initial at fipal Valze Limits
Weighting () (an) (an) (i)
A - wight 2.0 $4.0 0.0 + 0.3

QF-F512:03-03-D20064

7 Al



SITH 1 PO RN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITH i PORN; SITHIPORN ASSOCIATES COL,LTD.
pasocintes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Ko, ; ACL23079
Job No. @ VOGSACHD3T
Pages : Hof8

7. Level linearity on the reference level range

Anticipated | Measured

Vale Valug

{aB} (dB)

137.0 137.0

1360 136.0

135.0 1350

134.0 1340

133.0 133.0

122.0 132.0

1}.0 1310

129.0 129.0

124,0 1240

115.0 119.0

114.0 114.0

10%.0 109.0

I04.0 104.0

99.0 99.0

94.0 94.0

$5.0 §9.0

84,0 34.0

9.0 79.0

4.0 14.0

£9.0 9.0

£4.0 4.0

59.0 59.0

54.0 540

49.0 49.0

440 440

390 389 0,1 =1
10 339 01 =11
e 29.8 0.2 + 1.1
20.6 283 -0.2 + L]
28.0 278 0.2 +1.]
27.0 26.9 -0.1 411
26.0 258 -0.2 + 1.1
5.0 248 0,2 £1.1

QF-TS12-04-04-020664
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SITH | ?O RN; SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACLZI0T9
Jeb Ne. @ VCERACTDIL
Pages 1 BolB

11. Overload Indleatlon

Measured value (4B )
Pasitive Negative

one-hall eyele | enz-halfcyole
§9.5 39.7

12, High level stabllity

SLM Display | SLM Display Devieted
Frequency at initial et final Value
Weighting {dB} (dB) (dB )
A - weight 137.0 §37.0 0.0

The reported unceriainly is based on o slandard uncenininty mulliplicd by co\'cr_a'

or any value following ealeulation,providing a lavel el confidence of approxii

Exd of Callbratlon Certificate

QF-TS12-H-M-0206¢-

> Al

CerL No. : ACLI1367%
Joh No, : VCSEACHIL
Pages @ TofB

8§, Level linearity Including tha level range control

Anticipated | Mepsured Acgeptance

Range Value Value Limits
(dB) (dB} i)
Auto 94,0 94.0

9, Tone burst response

Time Tone burst Anlicipated | Measured
duration, Th Cyele Value Yalue
Weighting (ms) {dB) (8B}
0.25 1 108.0 107.9
Fast 2 3 117.0 117.0
200 800 134.0 134.)
2 8 108.0 108.0
Slow
200 800 127.6 127.8
0.25 i 99.0 98.0
SEL z § 108.G 108.0
200 800 1286 1280
0. Feak C sound level

Number of cycle Anticipated | Measured |
in Yalue
test signal {dB3)
Continuous 1330
One 1364
Number of cycle Anlicipated | Measured Devigted | Acceptance
in Yalue Yalue value Limits
tesl signal (dB) (48) (di) dn)
Cominuous 133.0 133.0 0.0 .
Positive half eycle 135.4 1352 0.2 2.0
Negative half cyele 135.4 135.2 -0.2 2.0

QF-TS] 2-(4-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-45111 Sitinthasn Rd, Bangbumny, Bangplud Bangkak 10700 THAILAND.
Tel0-2435-8800 Fax.0-2433-1679 e-mailical-c ilhiphom.com htip £ {thipherncom

Cert. No. 1 ACC2300%
Pages : lof3

Calibration Certificate

Equipment @ SOUND CALIARATOR -

Manufacturer ¢ RION

Model @ NC-14

Serial No.: 178121

D No.: RYG_FS0213

Condition As Found ! Goen

Customer ; ALS LARORATORY GROUP (FRAILAND) CO., L

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

Location -

Ambient Temperature : {230 23) «C
Pressure ; {10133 ) kPa
Relative Humidity ; {30020 ) L1
Received Date : 24 JANUARY 2023
Calibration Daic: 26 JANUARY 2023

Date of Issue 27 JANUARY 20

Calibrated by @

Approved by @ ; W .

( Thanakul Peichurai )

Nathakem Fisuipaisan

Fhis centificate is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced
other than in full, exeept with the prior written approval of the head of Cafibrtion Labomlory.

QRS 205040020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACC23009
Jol Np. 1 VCESACO031

Pages r 2ofd
Calibration Procedure § CP-AC-D3

Calibration Method : :
This cquipment was calibraled by based on IEC-60842-2003
The seund pressure leeel, requeney and total distontion of
microphoene.

red using the relerence

Condition of this result of calibrasion ;
1, Reference Standard Instruments ¢

Insicument Model Setint No,

Wavelorm Generator 33511 MYsesoara2

Digital Multimeter 361A MY33220104

Digital Multimeter 33361A MYS32M096  EEL.BP. 030265
Digital Multimeier 33461A MYG0024273  BEL.BP. 05/0262
Programmable Alienustor MAT-1970 62100114 EF-0009-22
Condenser Microphone 4150 2977500 AA-I013-Z:
Measwring Amplificr NA-42KAl 34560435 AA-3005-22
Audio Analyzar AVILI360A  VIHMDE06T TF-0010:

2, This result of calibration was found accurale as shovn on date and place of calibration for 3
3. This cartifientes {5 raeesble 1o the international systemn of unit maintained al 3

3.1 Mational Institute of Metrology {Thailand),
3.2 Thatfand Instiwe of Scientific and Technologicst Re:

QF-TS12-M-4 120664

SITHIPORN ASSOCIATES CQ,LTD.
CALIBRATION LABORATORY

451-451/1 Sieinthorn e, Bangbumry, Bangplud Bangkoi 10700 THAILAND.
Tel-2435-B300 Fax0-2433-1679 e-malhcal-conterdsithiphom.com btlp ffwwwsd

MSCTISITIS 37025
iphomcom CALIBRATION 332

Cert. No, : ACLI2IS

Pages r laf9
. . .
Calibration Certificate

Equipment SQUND LEVEL ML-TER

Manufacturer RION

Modek: NL+21¢ Microphons UC'Sl ! Preamphf o \Tll 21

Serlal No.i 0376364 /71486 /23142 -

1 No.: RYG_F50012

Cendition As Found 3 Goon

Customser | ALS LANODRATORY GROUP (THAILAND) CC., LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

, KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

Location 3 -
Ambicnt Temperuture : (230 £3) C

Pressare ! (L3 =3 kP
Retative Homidity : (500 %20 "

Reccived Date:
Calitratios Date :
Date of Essue :

07 DECEMBER 2022
16-2¢ DECEMDBER 2921
21 DECEMBER 2022

Culibeated by : Matekom Piswpaisan

7 b

{  Thanakul Pelchurad

Approved by 1

This cenificwe is issued in accordance with the regquirements of 1ISOEC 17625 standard, may not e reproduced

otlier than in full, except with the prios veritien opproval of the head of Calitration {ahoratory

QF-TS] 2 H- 7000

Scl;l'ﬂl-! ! f‘li()__:H N, SITHIPORN ASSQCIATES CO.LTDL.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

CerL Na. : ACC23009
Job No. : vC66ACD0I)

Papes @ 3473

Resnlt of calibration ;

1, Sou=d pressure lovel

Speeified sound Measared
pressure Jevel valuz
@n) (@B)
04 9416
2. Frequency
Specified Measured Dreviated
Frequency valye valug Uncertainty
{Hz) {Hz) (%) (%)
100 1003.2 0.1 0.1
3. Tatal dhstortion
Measured valus { %) Unceriainty { %}

197 010

The reported uncertainty is based on a standard dneertainty imalliphied by caverngs factor & = 2

or any valuy following caleulation providing a Isvel of confidence ol approximately 9% %

- End of Calibratien Certiffcnte

QF-TS12-(H- 142064

s LT

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

Sheaten CALIBRATION LABORATORY
Continuation of Calibration Certificate
¥ Ceri. No. 1 ACL222%6
Job Ne. @ VCHACIEE
Papes 2ol
Calil:ration Procedure : CP-ACO2

Caulibration Method :

This equipment was calibrated by based on JEC-61672-3 (2013) Slandanl for ind tevel mclcr (Sl M}
The 81.M had tesls te Acoustical and Flectrical signat teals of I'requcnc ¢

Standard Instruments,

Far tests results of each items were made by obazrvation of cach Trstraments dis

Condition of this resuft of ealthration &
1. Reference Standard Instuments ¢

Instument Mudel Serial No, Cert.Ho. . DueDate
Wavelorm Generalor 33204 MY4E013076 CF-0007-22 . 0d-Feb-23
Wavelorm Gaaerator 3510 MYS2302742 FE0008-22 04-Feb-23
Digital Multimeter I361A MYSI2ZHI04  EELBP 40365 00-Febv23
Digital Multimeter M6IA MYS3220076  EEL.BP, D)/ | 03Febr23
Digital Multimeter BBA6A MY60024273  FLLBP, _US!MGS . :
Progrmmable Atlenuator MAT-3070 62100114 EF-009-23

Condenser Microphone 4180 000 AA-101 3 22 24-Fe
Measuring Amplifier NA-KAL 14560495 A~ 22-Feb-23

2. Fhis resudt of cabibration was found aecurate as shown en date and plice of calibration ﬁ:r 5 calibraied item only.
3. This cenificate is traceable to the interational systom of unit maintained af o
L1 Natienal institate of Metrology (Thatland).

1.2 Thailand Institute of Scientific and Technological Researeh {TISTR),

QF-TSEZ 0L H-020504

2L



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
grociaies CALIBRATION LABORATORY

Continuation ol Calibration Certilicate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
avraciaies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL222%4
JobNo, : YCEACH0LG
Pages  : 3of9

Summary of Measurement Besult ;.

Uqc::rtﬂl_n_l}' Maximum-permlited

Tarameler anceriainty of

+: measurementd (dB)

1. Absolute sensitivity

<<

2, Sell-generaled noiss
3, Acoustical signal tests of freguency weightings
125H
1000 11z
8000 11z
4, Electrical signal lests of fzquency weightings
For 10 iz 1o 4 kilz
For > 4 kHz 10 10 kliz
For = 10 kliz 10 20 kil2
5. Frequency and time weighlings at 1 kilz
6. Long - term stabifily
7. Level linearily on the reference fovel range

SNEVIN ENENES

8. Lovel linearily including the level range control
9. Tane burst response

10, Prak C sound level

11, Overload indication

12, 1ligh level stability

HENENRNANENENANANE

QF-TS1 20401020664

- BIA .

SITHIFGAN, SITHIPORN ASSOCIATES CO,LTD.
gEseOEy CALIBRATION LABORATORY

Continuation of Calibration Certilicate

CerL No. 1 ACL2129%
Jub No, @ VCEGACHDIG
Tages : 5of9
4, Edectrical signal tests af frequency weightlngs
Weighting network response with relative o | XHz

Frequency Deviation from various frequéncy weighting response curve {dI3}

() Fiat Coweinht |+ Acieighi |- o ASEHee
SRR Ll Limits

63 0.2 00 R 1

125 -0.] 0.0 on [ s

250 0.1 0.0 0.0 . )

500 0.1 0.0 0.0 U dLS

1000 0.0 0.0 0.0 *1.0

2000 0.0 [+3] 0.1 2.0 S

4000 0.0 0.1 0.) #3000

8000 0.0 0.2 0.2 5.0 .

5. Frequency and time welghtings o1 1 kHx

5.1 Frequency weightings at | kilz.

Measured Devisted Acceprance
Frequency Value Value Limits
Weighting (dn) (a3} {(dB}
A -weight 94,0 6.0 -
C - weigit 94,0 0.0 +4,2
Flet 9.1 [ 0.3
5.2 Time weighting ot 1 k12
Measpred Daoviated Agceplance
Frequency Velue Value Limits
Weighting (dn) (d8) 1d8)
Fast 94.0 2.0 -
Slow 94,0 0.0 +0,1
Leq 94,0 0 0.4
6. Long - term stability
SLM Display | SLM Display | Deviated Aceeplance
Frequency a initial al finel Value Limits
Weighting (d8) (d8) (an} {d8)
A - weight 94.0 944 0.0 +0.3

QF-TSI2-I-0-120004

7 2T

Cert. No. : ACL22298
Joh No. @ VC6SACO016

Pages  : 4of9

alib H

1. Absolute sensitivity

Relerence Measured Acteplance

Acoustic Signal Yalue Limit
(dn) (€::3) {48)
93.9 (93.95) 938 A0S

2, Scli~gencrated noise
2.1 Normal 1est

Measured Yaluo
(dB)
24.0

2.2 The microphone of the sound level meter was replaced by elecirical signal inpu[&_c)’ice,. :

Frequency Measured value
Weighting {dD)
A - weipht 222
C - weight 119
Flat 21.6

3. Aconstical slgnal tests of frequency welghtings .
Meter free-field acoustic response at a level of 84 817

Frequency Devislioa from various lrequency weighting respense curve (dB)
e : Accept
(H1z) Flat Crwtight ceepianes
125 0.0 2l .1
1009 0.0 0.0 0.0
B2 0,2 0.4 0.4

QF-TS12-04- (40200664

SITHIPO RN; SITHIPORN ASSQCIATES CO.,LTD.
artolates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. @ ACL222%9%
Jub No. YC66ACH16
Pages  : §of9

7. Level Tinearity on the reference Tevel runge

Anticipated | Measured Devisied | Acceplance
Value Vaue [0 Velwe o [ Limits
{d8) (e | {eB) |- ¢ad)
1350 1350 |7 000 1.0
134.0 134,0 0.0 #1.1
1330 1330 00 #1.1
1320 1320 00 11,1
1310 1310 00 £1.
129.0 1290 0.0 4.
1240 124.0 0.0 b1
1190 1180 0.0 1.1
1140 1140 0.0 x 1l
109.0 109.0 0.0 =31
1040 1040 0.0 =11
99.0 99.0 00 =1
94.0 940 00 1.1
9.0 59.0 0.0 £1.]
84,0 84.0 0.0 + 1.1
79.0 790 00 x 1.1
74.0 74,0 0. 1l
§9.0 69.0 0.0 £1.1
£4.0 6.0 00 £1,1
59.0 590 B 1.1
53,0 540 T 21,1
49.0 40.0 0.0 1.
44,0 440 00 1.1
00 39.0 00 =11

QF TS F2-M-04-020664

S Lh




s ITVH | Pa) RN; SITHIPORN ASSOCIATES CO.,LTD.
Bemociates CALIBRATION LARORATORY

Continuation of Calibration Certificate

5 ET_H | PO RN; SITHIPORN ASSOCIATES CO,LTD.
Sramiaren CALIBRATION LABORATORY

Continuation of” Calibration Certificate

Cort. No. : ACL22204
b Ne. @ YCa6aC0016
Pages @ 7of9

R Level linearity including the level range control

Amicipated Measured Dreviated Aceeplancs

Ranige Value Limits
(dB) fdn3
130 94.0 0.5
120 940 405
1o 910 vags
100 9.0 5
90 94.0

Leved linearity on cach Jeved ranpz

Anticipated | Mesured Deviated | Accoptits ©
Runge Value Value Vahie Limits
(dB} (dB } (dn} (dB) .- o
130 430 430 2.0 05
120 336 330 0.0 0.8
9. Tone hurst response o
Time Tone burst Anticipated Meanured Deviated Aceeplance
duration, Th | Cyels Vales | . Valud Velue Linds
Weighting (ms) @)l ey | wm (4n)
.25 ! 1030 5 F 1088, 00 15150
Fast 2 # 165 0.0 1628
200 500 134 134.0 0.0 #1.0
Stow 2 5 108.0 1080 0o 1.5 ;-5.0
200 300 1274 127.6 0 +1,0
.25 1 990 93.9 -0, 15,50
SEL 2 5 105.0 1080 05 10;-2.5
260 B0 1280 1280 08 1.8

QI-TS12-p-0d-a20004

SITHIPDRN, SITHIPORN ASSOCIATES CO,LTD.
armee bk CALIBRATION LABORATORY

Continuation of Calibration Certificate

7?/—%&1—.,

Cerl-No. + ACL22296

Job No. i VC60ACT016

rages  : 9of9

12. High fevel stzbility

SIM Display | S1M Display | Devimed Acceplance
Trequency at initiat at fma.l Viluz Limils
Wetghting (i3} (daB) | gasy | dm)
A weight 1370 330 00 | s

The reporied uncenaiity is based on e standard uncenalnty maliiplied by coverage faciar k =2
or any value follewina cateulztion.oroviding a Ievel of contidznce ol approximately 95 %

End of Callbration Certificate

QU-TSL 204044120600

7 A

Cert. No. 1 ACL22296
Jdeb No. @ VC66ACO0LG

Pages 1 Bof9
16, Peak C stund evel
Nurher of eycle Anticipated Mearired Devisted © | Acceptance
in Valuz \’a!u:,L:épé_nk o Limdts
vest signal (dB) (da)-r C{an)
Continzaus £330 1330 (XN Y
Ome 136.4 136.0 04
Mumber of cycle Anticipated Measnted Deviated Acceplaiite
in Vahie Value Value :
test signal {dh} (di3 ¥ (di3)

Cominuous 1336 1330 0.0 .o
Positive hull cycle 1354 1351 0.3 w20,
Negative half eycle 1354 1351 01 s

1. Overload indestion
Measured value (d2 ) Deviated Aeceplence
Positive Negalive Value Limits
enc-buifeysle | one-half cycle {dn) (dB)
£94 9.2 0.2 1.5

QF-TS1-04-04-020004

SBA14 16,67/36 36, Goi Pelenbnanm? 7/, Polcbhosem RS, 3
Wallhepra, Bunghokys!, Benghoh 10680 Thofland. Ea

NAC L. Tel {86) O2-8680812813 Fax: (66)

Equipment Name: Heat Steess Manitor
Manufacturer.: Delta QHM

Medel: HRE2.2

Serfal Moz 16006713

1D Ho: RYG_F50218

ST NS

02-8680860 wwwilranatep.com CALERANEN 0357

Canificate No @ CLO35-86
Peps & o 2

Customer

Hamig: ALS Intoratary group {thadand) Co., Lid,
Address; 104 Phalthanakan 40, Phatihanskan R,
Hhwaeng Suan Lunng, Khet Sunn Lunng, Bangkok
10250 Thailand

Reference Used During Calibrotlon

1.5tandard Temparature Probe Model: §75-100 AS00,
Setial Ho: GE7G82.09, Dus daler 23 Mar 2023
2.Digital Temperature Indizater Modeh DTH1000-A MK
H, Serial No: G714A07-COB91 Duo date: 22 July 2023

Catbratlon Procedure

The temzerature calibration was done by In-House
cakbration method a5 WICLO2L according o
comparisan methed with stardard digial temperalure
indicater  and  standard  temgemtwre probe. The
tempemiune seale use was based on 11580,

Received dale: 07 Feb 2023
Calibration dato: 14 Fep 2023
tasye date: 14 feb 2023

Coliortion Conditten
Temparature: (23£31°C
Refative Humidity: {£5218)%

Trescaablity

The measwemenl resuls are traceable 1o the
Interrational system of unlts (S5 through National
Isslitute of Metrology Thaitand (MENET) Centificate
number. TT-0034-22, Cedificale number: ER.0032-
22

flgfon

Calibrated by
71 #r. Socawit Thachalsc
A izs Nitraporn LeRsomphot

A}:pmumﬁ ignat ,?){/ Wf%

i Par. Pﬂrinye;ﬁeon:hareen
i GCakirotion Cepadrent Manager

THIZ CEATIFICATE ACPORT MAY MOT BS BEPRCCCDUCED CXCSPT 3 FULL UNLESS PCARISOION FOR ACTRODUE
TION HAS BECN Q3TARMCD IR WHAIING FROM THE LASDRAATORY.



j 63/14-16,607/36-36, Bol Peichkasem?,7/1, Pelchpacm Ad,
P Benghokynl, Banghck 10600 Thaliend.
Tel: (00) 02-8680812413 Fax: (¢4) 02-86B086Q voww]iranales.com

Bt NAC

Cettifleate No. : CL-035-66

Poga 20t 2
Besut of Cafibmation: & Without Adjustment LI Wilh Adjustment
Callbration Bangs: 20-40°¢C
Eunction;
Takle 1 This squipment was cennecled with wet bulk probe Model: HP3201.2 8/ 22035270,
Oimension: Dlameter 14 mm. Lengih 170 mm, Equipment Nama. Heat Stress Monitor
. Manufagiurer.: Oelta QHM
immenlan Standetd wo Errat Uncerialnty - Model: HD32.2
Repth Reading Headinz -] ({7 Serlal No: 15030244
{mm) (] o 10 No: RYG_F50236
60 20.0063 20,1 0.0 0.088
&0 25.059 261 0.0 0.059 Customer
80 30,051 301 0.0 ; . 089 Hame: ALS Iabaratary group {thofland) Co.,ild,
60 35.050 361 oL n.ose Address: 104 Phatthanakan 40, Phatthanakan Rd.,
&0 40,048 40.2 02 0.088 Khwaeng Susn Luaag Khet Suan Luang Bangkok
. 10250 Thalfand.
Tablg 2: This equlpment was tonnected with temperature prebe Model: TP3207.2 3/N: 15015489,
Oimenslon: Dinmeter 24 mro. Length 150 mm, .
fisferenco Ussd During Calibration
ImmerEien Hlpndatd Lug Enar Uneeralnty 1.5tandard Termperature Probe Moedek 575200 AS00,
Demh Reading Beading 8] ra Sotigl No. S67682.00, Due dute: 23 Mar 2023
{mm) 3] raQ 2.Dgaal Termperatuee irdicalor Modst: DTH1000-A MK
70 20.063 203 0.2 0,009 1k, Senal Ho.: 671407.00591 Oue dale; 22 July 2023
70 25,058 25.4 00 2,089
70 30.051 30,0 0.1 0.089
70 35.051 34,9 0.2 0.089 "
b Procadure
7 40048 0.8 02 059 Calibrtion Procedus

The temperature calibration wos done by lo-House
cabbration method a5 WIGLO0X  accordng  to
compartsen melhod with slantird difital temperatuee
ndicater ond standard  tempersture  probe. The
temperature seale yse was based on ITS-90.

Table 3: This equipment was connected with Glebe thermometer probe Modek TP3276.2 S/N: 22035462,
Dimansten: Dlameter 8 mm. Length 170 mm,

Immersion Stendard U Erer Uncerfelnty
Renth Beacing Bsading Q) (3]
{mmj {'o {'o

i1e¢ 20,083 201 0.0 ©.009
iic 25,059 251 0.0 0.089
1le 30,051 0.2 el D.099
ile 35.061 a6.2 o 0.009
110 40,048 40,2 0z 0.099

ULUGH; Unll Under Calibralion
The reparled expanded uncerlainty is based on standard encertainty multiplled by o coverage taclor k=2

63/14415,07/35-36, Sol Pelchhasem7, 7/, Petchhasem Rd,
Watlhopra, Banghchyai, Banghol 10600 Thailond.
Tel: (66) 02-8680812813 Fax.: (64} D2-8480800 www |iranatec.com

L162.65
Papatol 2

Receivad dotes 15 Hov 2022
Callbration doter 21 Nov 2022
Issue date: 23 Nov 2022

Callbration Condition
Temperature: (23:31C
Ralative Humadity: (58151

Tracaability

The meaguroment results are vaceable o lhe
intetnationsl system of unis {51} through Natlansd
insitute of Mctrolopy Thaltand (NIMT) Cestificaio
number, TT.0034:22, Cenificute number: ERO0S2.
22

providing & leval of confidonce of approximately 955,

Calibroted by

1 Wir. Sorawit Thachalad
7 Migs Jittrapom Ledsomphiot C

% End of Coniflcate &

JIRAHATE ASSDCIATES €O LTD.

rndg
Mr, Parinya Booncharaen
Calsbratinns Depardment Managar

d Sighanory:

THIS GERTIICATE REFCAT MAY HOT BE RESAOCEDUCED EXCERT 55 FULl LNLESS PCAMISEION FOR AZFACOUGTION
HAS BEEM CBTANED 1N WRITHG FROM THE LABOSATORY.

A&3/14-15,67435-38, Soi 1Petchhasem?, 771, Pelchhasem Nd,
Y/allhzpra, Banghokysi, Banghch 10600 Thallund.
Tel: (06) 02-84680812¥13 Fax: {66) D2 858UE60 wwwilronuteecom

WA TRTTEN
CuON CIar

J
NAC

Cerpficate No. GL-1G2.65

43/14:15,67/25-36, Sol Pelchkanem7,2/1, Pelchhnsem Rd,
Vallhapre, Bonghkokynsi, Bengkok 10400 Theilond.
Tel: (46) 02-B480812#13 Faxs (¢6) 02-86808380 wwwiirenalee.com

Page 1of 2

Page 2012
Result of Calibration: [ Without Adjustment [ With Adjustment
Callbmiipn Range: 20-407C
Fungllon: Equipment Name: Heat Stress Monitor
Table 11 This eqpmient was connected with wet bulb probe Medek HP3201.2 S/8: 20030506, Menufacturer.: Gelta OHM
Dimensign: Diameter 14 pm, Lengih 170 mm, Model: HE32.2
Serlal Ho: 18018311
immersion Stanserd Ll Error Unearuimy 10 Not RYG_FS0356
Deoth Retdng Reoding (5~ .
(mm) o o
30 20,062 20,1 0.0 0,092 :gﬁl:"\::s oty grats ennland) Ca., L
= ma: 3 nllend} Ce., Ltd.
de 25.050 2.4 0.1 0039 Addross: 104 Phatthanckan 46, Phatthanakan R,
3 30.034 %01 0.1 €.099 Rhwaeng Suan Lusng Khet Svan Luang, Bangkak
20 35035 361 0.3 0.099 10250 Thatiand,
30 40.031 401 153 0.039
Teble 2: This quipment veas connected with {emperature probe Modet: TP3207.2 §/N: 15033223,
pimensicr: D:ameter 14 mm, Length 150 mm. Reference Used Ourlng Colibration
‘+.5tenddrd Temperatuie Probe Model: $TS-100 ASCO,
Serfal Ne.: G6T682-09, Due date: 23 Mar 2022
lmmarzion Slandatd LlE Ermar Vnsenalnty 2,Dighed Temperaturo Indicator Model: RT1-1000-A MK
Demh Aanding Reading [ 3] il, Serfat Mo 67140700594 Due date: 22 july 2023
{mm} o e}
70 20.064 0.1 o0 0.09%
) 25.049 1.9 01 0.059
Colibration Procadurs
70 20042 28.7 03 0.08% The emperoture calbration was done by InHouse
7o 25035 35 ed 0.099 calbretion method as WICLOCL accerding to
70 AD032 294 0.6 0.059

comparison method with standard dighal temoerature
indicator and  standar¢ " tamperature  probe.  Tha

Tablp 3: Thus cquipment was Sonnecled with Globe thermomeler probe Model TR3278 2 SyN. 17000884, temperature scale use was based on [15-90.

Dimersion: Dizmeter 8 mm. Length 170 mm,

[mmersion Sundaid uue Emor Unesruaimy
Depth Reedng Reading 4] "¢t
imm} o re

iiQ 20,084 200 01 0.049
10 25050 250 0.1 0.089
ii0 20,042 00 co 0.009
1i0 35.024 350 Q0 0.099
110 40031 40.0 Lo 0089

Recebved date; 23 Jan 2023
Calibratlon date: 02 Feb 2023
1ssue date; 06 Fob 2023

Calivratlon Condition
Tamperature: {23£3)'C
Refative Humidity: (553155%

Traceabllity

The measurement results are taccabie 1o e
international system of units (SI) through MNational
institute of Metrology Thalland {NIMT) Cenificate
number: TT-0034.22, Certificale number: ER-0092-
22

i 4 A
| REVEW DY v/[f‘-"i-ﬂé-ﬁ\ [

1 PPPROVED BY .

.

RENT CAL BATE ..

)

HUG* Ot Onder Cakibraton
The repofnted sxpandet uncedainty is Based on standard uncertamly mubipled by 2 coverage factor k=2
providing a ievet of conBidence of approximataly $5%.,

Calibrzted by
[ Mt, Sorawit Thachalag
O Mizs Jigtraporm Lartsomphat

]
NAC

¥ End of Creilic

HRANATE AJSOCLATES €0, LTD

{
Approved Slgraten: {
Mr. Parinya Beonghatoen
Calibration Department Mansger

HRAHATE ASOCIATES €O, LTD,

FHIS CEATICICATE RSPONT MAY NOT BC ACPADCCOUCED CXCCPT IN FULL UNLESS PCAMESICH FOR REFRODUC.
TON HAS BEER OBTAINED IN WRITING FROM THE {ABORATORY.



3 &3/ 4-16,87/36-36, Soi Patchhonem?,7/1, Pefchiwsem Rd,
Wolthepra, Banghobye!, Bangliok 10600 Tholtand,
NA(,: 1. Telr (66) D2-86B0812812 Fax: (66} 02-8680860 wwwjlranates.com

Genificate No, : CLO4266

Fage 2ot
Resylt of Calthiation; 22 Without Adjustment [ With Adjustrnent
Callbrati 20-40°C
Evnetlon:
Tabla L: This equipment was connseted with wet bull probe Modal HPI201.2 S/N: 18021466,
OImension; Diameter 14 mm. Lergth 170 mm,
liemsrgog Stengard we Emor Vnser=nty
Benth Beading Geading e 'a
(e} {'a ey
50 20.0B5 200 -G 0.088
a0 25,048 250 0.0 0.099
60 20.020 30.0 o 0.085
80 33030 35.0 0.0 0.099
60 20018 400 0.0 0.083
Tahla 2: This equipment vas connccled vith temperature probe Model TP3207,2 5/N: 18024258,
Dimenston: Dlameter 14 mm. Lenpth 150 mm,
Immarsien SElikll [Ie3 Emat A
Pgth Reading feading e fale]
[mm} el ey
70 20057 20.2 0.1 Q099
70 25,048 281 153 a.099
70 30.039 30.0 0.0 .09
o 35.029 35.0 .0 .09
70 10.01% 388 0.5 0.093

Table 3: This equipment was conneoted with Globe thermemeler probe Mode: TP3276.2 3/N: 18020493,
Dimenslon: Diamater 8 mm. Length 170 mm,

Immersten Slandard il Exgr nerrnian
Depth Haadirg eading [§=] [N+
{nm} 8} t'ey

iln 20,058 204 ¢.0 0.099
110 25.047 251 133 0.039
110 30.03% 304 0.1 0.099
110 35.628 351 0.1 0.099
110 40.015 404 01 0.088

UUC* ; Unit Under Calibration
The reported expanded vneenainty i5 based on Saadad uncertsinty multiplied by o coverage factor ke
providing a level of confidence of approximsately 8855,

¥ End of E:_).'nmcaw W
J
NAC

[ pnancary ASOLIATES £

63714 156,67/38 36, Sol Pelchhasem7,7/%, Pelchkasem Rd,
Walthapta, Bonghohyai, Bangkobh 10600 Thailand,
Tel: (60) 02-8680812813 Pax: (68) 0Z-B84B0B40 wwwliranstee com

J
- NAC

ni%
CHREAALIS 527

Cargficate Ko, CL-043-00

Pape 202
Besultof Calbratlon: %) Without Adjustment [ With Adjustment
Cakbration Range: 20-40°¢C
Euncilon
Tabile 3t This cquipment vars connected with wet bulb probe Model, HP3201.2 5/N: 18021464,
Dimenslen: Dameter 14 mm, Lenpih 270 men,
imTerzion Siandard ity Ener Uneedpinty
Demth Reading Reading (3= o
fmm) e e
6O 20061 200 01 0599
80 25.047 250 0.8 0.639
€0 30.040 300 o0 0.083
Ge 35034 3.0 [eXH 0.09%
(1] 40.020 40.0 0.0 0.008
Tablg 2t This equipment wos conngclad with temperalure probe Motk TPIZ0T.2 5/H: 18021262,
Cimenslon: Dlameter 14 mm. Length 150 mm,
memersion & Lug Ecrar Unzanalply
Dopth Besging Baacing 8] e
{mm) o ral
70 20.080 20.1 00 ¢.099
70 25,048 250 90 0059
0 30.040 29.9 Q1 0068
0 35.034 34.9 Q.8 0.099
0 40.021 98 0.2 0.089

Table 3: This equipment was connested with Giobe thermometer probe Model: TR3276.2 S/N 18020493,
Dimgnsion. Diamster & max. Length 170 mm.

Immarzion it Enxt Unsealply
Renth Raading g ]
{ram) ] 8]

110 20060 201 LX) .14
110 25047 260 0.0 0.083
110 30.040 a0p 0.0 .09
210 35.034 R0 0.0 0.099
11¢ 40.020 40.0 0.0 0.09%

LG ; Usit Unger Calitration
The reponed exparded uncartainty is besed on siandard uncenainty multiphied by 8 coverage fetior ke2
providing a tevel of confidence ef approximatedy $5%.

R
CALERATEH G127

G3/14-16,67/35-36, Gol Petchhosem?,7/}, Polchbiasem R,
Wetthapra, Bangholyal, Banghohk 10600 Thailand.
Tal: (60} 02-BEB0B12413 Fax: (04) 02-B680B60 www]ronates.com

Equipment Name: Heat Stress Monitor
Ranufaciurer.: Oclta OHM

Model: HD32.2

Seriat No: 12018312

10 bo: RYG_FS0357

Certiflcate No.

Pagalct?

Customer

Name: ALS fabosatary growp thatand} Co., L6,
Address: 104 Phatthanakan 40, Phatthanalan Rd.,
Khwaeng Suan Luang, Kivet Suan Luang, Bangkok
10260 Thailard.

Reference Used Ourng Calibration

LStandard Temperaiure Probs Madek STS-100 AS00,
Serlal No.; 66758209, Due dato- 23 Mar 2023
2.0igilal Temperature Indicator Model: DTE1000-4 2K
1l, Serial No.: 671407-00581 Due date: 22 July 2023

Catibration Procedure

The tamparature ¢alloration was dona by i-Heuse
calibrationn methed as  WICL0D1  according to
comparizon methoed with stondasd digital tempemture
Indicater  and sianderd lemperature probe. The
temperature scala use waes based on ITS-8C.

Recelved date! 23 Jan 2023
Catlbration date; 02 feb 2023
1egue dote: 05 Feb 2023

Calibration Condition
Temparsture: (23:3)°¢
Refative Humlidiy 15521513

Tracoabiiy

The measufement results are traceable fo the
Intemational system of units (S1) Usrbugh National
Institwte of Melwmiogy Thailand (NIMT) Cerlificate
number: TT-0034 22, Cedificote number ER-0092.
22

av .A.:fiﬁ""-'"ff/?.‘!?“ %

FRREVED BY _ﬁ!&;
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Callbrated by Epprevod Glgnzton ..
Mi. Sorawit Thachalad i Mr. Parinya Booncharaen

NAC

01 Migs Jittraporn Lensemphol !
H

N Calityation Departrrent Manuger

HRANATE SDOCATES 0., LTz |

)
NAC

AU el (66) 02-BSBOBIZEIS Pox: (66) U2-BOBOBEY wwwlironalee.com

THIS CERTIFICATE REPORT MAY NOT BE ACPADCERUGED EXCEFT I FULL UNLESS PORMISSION FOR REFRODUC,
TION HAS £ECN GRTANCD N WRITING FROM THE LABORATORY.

Equipment Mama; Heat Stress Monltor
Manufacturer.: Dekia OHM

Madel: HO32.2

Serlal No: 18018313

0 No: ByG_rE03s8

63/14-15,07/36-3¢, Soi Pelehhosen7,271, Peichhasem ({4,
Watthapta, Banghohyal, Qanghok 10500 Thodand. R

L
LU

g
Ty
e

WS
el 1316 TR
CAUENATIEN 8147

Cerificata Ko.: CLO14-86
Page 3ol 2

Customngr

Hame: ALS labotatory group (thaitard} Co., bid.
Address: 104 Fratiharakan 40, Pratthanskan Ro.,
Hhwaeng Suan Luang, Khet Suan Lusng, Bangkok
10230 Thailand,

Reference Used Durlng Callbration

1.5tandard Temperature Proba Model: STS-100 AS00,
Sertal Ho.: 687682:08, Due date: 23 Mar 2023
2.Digital Temperatute indicator Model 0THIC00-A 81K
1, Serial 3le.; 671407 00591 Due date: 22 July 2023

Catibratlon Frocedure

The temparatiure salibratien was done by In-House
calibration nmethed  as WHCL-0O1  acesiding 1o
comparizon methed with standad digitat tempetature
Indicater and stonderd tempemture probe. The
temperature seale use was tased on ITS-00,

Rocalved date: 23 Jan 2023
Callbralion date; 02 Feb 2023
185U tale OB Feb 2023

Catlbration Condilon
Tomperature: {2323)°C
felative Humiday: (S5215)%

Traceabiliy

The measdrentest resulls are traceadle to the
Islgrnasionat syztem of units (81} (hrough Natioral
Institute of Metrology Thailang {MiMT) Certfficate
number TT-0034-22, Certificate number: £R-0002-
22

ATHOVED BY T
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b

¥
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INAC

Mr. Sorawiy Thashatsd

iniad by [
[ Mrss Jittrapors Lertsamphel ;
i

e
; .J,r.q,--'f’.ﬁf’
k E’arlnya’t!‘a‘on:l:arue‘n
Calivration Depanmeant Manager

§RLANET: CTOCIATES €D LT S

THIF CEMTFICATE ACPORT MAY ROT B8 RCPROCEDUCED CRCCPT IN FULL UNLESS PCRAMISSION FOR REFHODUC
HON HAS DEEN QRTAINED I WHETING FROM THE LABORATORY



$3/14:15,67/35-38, Soi Pachhosem?,7/), Peichhazem Rd,
Wallhspra, Benghohyal, Bangkeh 10000 Tholand,
Tel: (66) D2-BEB0812813 Fox: {04) 02-BOBOBGN www firanclee.com

etk e T et

Cenificate ho.: CL-014.66

Page20f2
Resutt of € [ Without Ag) 0O with Adjustment
Callbrelon Bange: 20 - 40°C
Eunction;
Toble 1; This equlpment was cosnectad with wet bulb probe Model: HP3201.2 $/N: 18023467,
Cimension: Diameter 14 mm. Lapgth 170 mm,
Immearslan Siandand uug Emor VUncerizlaty
Repth Reading Rending (g 8]
{mem} [~} 1)
60 20,055 20.4 0.0 0.ca2
i34 25.048 25.1 01 0.099
&0 30,039 30,1 01 0,093
60 35.029 351 01 0.008
60 40.018 40.1 0.1 0,089
Table 2: This aquipment was connteted with temperature prebe Model: TP3207,2 §/N: 18023270,
Cimension: Diameter 14 mm. Lepgth 150 mm.
Immarzlon Sndand g Freot Unszrialnty
Lepth Eesding Reading (3] o
{mm} 3o} el
10 20,051 20.2 01 0.089
70 25.051 L 00 ©.099
70 30.039 300 00 0.059
70 35.029 350 0 0,059
70 40.021 39.9 0.1 0.099
Tabia 3: This equl| with Globe tiy pratie Modek TR3276,2 §/N: 18020497,

vias
Dimensien: Dlsmetor 8 mm. Lesgth 170 mm.

Immersion Srandard I Emor Uncsrininiy
fanly Reading Raeding e 3]
{mm) [§=] '

110 20,053 20.1 0.0 ©.099
110 256,050 251 0.1 0.09%
110 30.038 3ot 0.1 0.099
110 36,020 351 c1 0.059
paly] 40.020 401 0.1 0,029

UUG* ; Unit Under Calibration
The reperted expanded uncenalnly is based on slandard uncerlainty melliplied by a coveraye factor ke2
providing a level of confidence of spproximately 85%,

% End of Cerifficals &

NAC |

“HIMARATE s830¢1aThS €11, lTDJ
e s et T

43/14-16,07/36-36, Bol Petchheasm 7,741, Petchhasem Rd, i,_.\
R
‘\watthopro, Banghohyal, Banghoh 10600 Thailand, ROy

NAC .., Tel: (66) DZ-BOBOB12£13 Fan: {66} D2-8680800 www ronalos.com

Cenificata Ho.: CLO1G66

Page 2ot 2
Resuit of Catihmilon: [ Without Adjustment O wath Ad[ustment
Lalbrallon Bange: 20 -40'C
Funclon:
Table 1: This equipment was connectoy wilh wet bulb prebo Modal: HP3201.2 S/N: 18021465,
Dimensian: Olameter 14 mm. Length 170 mm,
Irmarsion Stapdard LG Ertor Unszaaliy
Renth Azading Beading e {'a
{mn} [§+] {'c}
€0 20.061 200 01 0,099
60 25,048 250 0. ©.089
€0 30.045 300 0.0 .00
60 35.030 35.0 0.0 0.09%
&0 40024 40,0 00 0.059
Tablo 2: This WRS d wilh probe Modok: TRI207,2 §/MN: 18021262,
Olmenslon: Qiameter 44 mm. Lengh 160 mm.
Immeszlan Siandard uie Emar Unzanainry
Depth Reading Beading [ 1o
{mm) )] e
70 20062 201 0.0 0.099
70 25.048 249 2.1 0.099
70 30.040 29.9 -0l 0,089
70 35.032 38 0.2 ©.099
70 40,021 39.8 0.2 0.098

Table 3: Trls cquipment was connected with Globe thermomeler probe Model; TP3276.2 5/N; 20008280,
Dimension: Dlametar B mm, Length 170 mm.

immeEin Slandac! Wt Eeray Uncenalnty
Doath Beaging Ganglng "0 e
() 4] e
o] 20.080 20.0 0.1 0.08%
110 25.050 251 0.1 0.099
110 30,038 301 0.1 D.099
110 35.032 35.1 o1 0.029
110 40.022 4ag.1 o5 0.099
UC* 1 Unit Uncer Callbration
The reported expanded uncertainty i based on standoed by & coverage foctor k=2

Iding o level of

of app: 95%.

# Bl of Contflento %
,

NAC ;

JWARATE w3OCIATES €0, LTe,

&3/14-16,67/35-36, Soi Polchkesem?,7/1, Pelchhasem Ad,
‘Wallhapra, Bangiohyal, Dangkols 10600 Thallend.
Tel: [00) D2-B080B12813 Fax: (64) 02-8580800 www. com

Celiflcata Ho, : CL-D15-86

Pagelat2
Equipment Mame: Heal Stress Manitor
Manufaciurar,: Delta OHM
Model: HD32.2
Serfal No; 18018314
ID Ho: RYG_FS0359
Customet Recelved date: 23 Jan 2023
Hame: ALS laboratory poup {thalland} Ca., Lid. Callbration date: 02 Feb 2023
Address: 104 Photthanaken 40, Phattharakan Rd., Isaue date; 06 Feb 2023
Khwaeng Svan Luang. Khat Suan Lugng, Bangkok
10250 Thailand.
Referenca Used During Calipmtion Callbratien Canditlon
1 $landart Temperature Probe Model: STS: 10D AS00. Temperature: [23£3)°C
Seria! No,: 66768209, Due data: 23 Mar 2023 Ralative Humidity: {55215)%
2.0lgital Temperatura Indlcatos Model: DTHI000-A MK
1l, Serlal No.: 671407-00591 Due dots: 22 July 2023
Calibration Protadure Traceabillty
The temperature calibration was dong By InHouse The resuls are ble to the

calbmtion method as  WI-CL-O0L  according  to
comparison methed with standard digital temperature
indicator and standesg temperature probs. The
tamperalure scale use was baged on ITS-20.

Inteenatienal system of units (S)) through National
Institute of Metrolegy Thalland (NIMT) Conificale
numbee TT0034-22, Cartificate number; ERQ0H2-
22

%RE\HE\VST ....ﬁéf-’f/""" '(). ]

AEPROVED BY omm i

heronowe A

Caltbrated by
[ Mr. Sorawll Thochalad
3 Miss Jitmpora Lertsomphel i3 C

IHARATL - AMOCIATES O

i
|
oy |

~ d
. : o
Approved Signatonys ... C
Mr. Parinya Dooncharaen
Cafibratlon Dzpartment Manager

THIB CERTFICATE REFORT MAY NOT BC RCPACCEOUCED EXCERT IN FULL UNLESS PERMISSICN FOR REPRODUC-
TION HAS BEEN CRTAINCD IN WRITING £AOM THE LABOAATORY.

j 43/14-16,07/46-36, Sel Petehhosem?,7/1, Pelchkasem Rd,
ithapra, Banghohyo I 10600 Thaliand.
NAC ., Tal: [68) 02-BGBOBI2EID Fux: {06) OZ-BSBOBAD wwwjlranstes.com

Pago 1012
Equipment Name: Heal Stiess Monitor
Menufacturar.: Deits OHM
Model: HD32.2
Serlal Noj 18018316
1D Ne: RYG_FSO03EQ
Customer Recoived dato: 23 Jan 2023
Nemp; ALS laboratory sroup (thalland) Co., Lid. Callbration dats: 03 Feb 2023
Addiezs: 104 Phatthanakan 40, Pratthanakan Ry, Issye date: OB Feb 2023
Khwoeng Suan Lupng. Khet Suon Luang, Banghkak
10250 Thelland.
Referonce Used Durlng Cafirmion Callbration Canditlen
4 8tandard Temparature Frabe Model: STS-100 AS00, Temperotura: (23£3)°C
Seriat No.: 667682-09, Due date: 23 Mar 2023 Relative Humidity: {55£15)%
2.0lgiunl Temperature indicator Model: 0T-1000-A MK
1L, Serial No.: 671407-00591 Dug dale: 3 July 2023
Calibtaton Procadure Tracaabliity
The temporature sakibratian was done by In-House Tho resulls are ble 10 the

calibration  methed a5 WECL-D0L occording 1o
compatison method with slandand digital temperature
indicator and standard lemperatute  probe. The
tamperaturg seale usp was based on (T5-80.

International syslem of ynlts {S)) threugh National
Institute of Metrology Theltand (NIMT) Cenlficals
number: TT-0034-22, Carillicale number: ER-C092-
22

e

§
:
PRIVEY BV .

rhEY

312 lya i

PRLCTOAL BETE Lo

i
Celitrzied by 4
B Mr. Soravilt Thechatag
O Miss Jhimporn Lensamphal

: R

} My, Parinya Booncharoen
i Calibration Depasriment Manager
]

THIS CERTIFIGATE REPORT MAY NGT BE REPHDGEDUCED EXCEPT IN FULL UNLCHS PERMWISOION FOR AEFRODUC-
TION tAS DECH CBTAINEDR N WAMNG MROM THE LABOAATONY.



63/34-15,67/36-36, Soi Petchhasem?, 771, Peichiasem Rd,
‘Walthapra, Banghohyal, Ganghols 10400 Theltand.
NA:(': L, Tel: [66) D2-8680812813 Foax: (64} 02-8680860 wwrwfiranst

Certificate No. : CE-016-G6

Page 20f2
flesullof Calibration Without Adiustment T With Adjustment
Lallhration Renga: 0-40C
on;
Table 1: This cquipment was cennieoted with wet bulb probe Moedel HP3201,2 S/ 18021471,
Dimension: Dlameter 14 mm. Length 170 mm.
Standand e Etme Unggriainty
Bezding Baading {Q o
o ‘o
20,061 20.0 0.5 0.098%
25053 5.0 0.2 0.088
a0.0a42 30.0 00 0.099
6o 35029 35.0 0.0 0.009
&0 40.014 40.0 0.0 0.099
Tabla 2: This equipment was coanceted with wmperature probe Model TPA2ZET,2 5/N: 18071266,
Dimgnsion: Olameter 34 mm, Lengh 160 mm.
{nmarien Sardard UG Empr Mzt
Rapth Bezding Brading e re
{mm} 8] ‘o
70 20.062 20.1 0.0 0,069
0 25083 250 0.1 0.059
70 30043 30.0 0.0 0498
70 35.030 34.9 01 0.062
e 40,015 399 .1 0.009

Table 2: This equipment vwes connecled with Globe thermomater probe Moadel: TR3276.2 S/N; 18020202,
Dimension: Diameter 8 mm. Length 170 mm,

Imearlan Standard il Emot Unezpiainly
Depth Aeading Readng ey 4]
{mm} [ .

140 20,059 fehy 80 0.099
110 25,0583 251 o0 0.099
pl Le) 30,044 3c.1 0.1 0.099
110 38.029 351 0.1 0.098
110 40.017 40.1 0.1 0038

GUC= : Unit Under Calibration
The reporled cxpanded uncerainty 15 based on standard uncertalnty multiplied by o coverag factar =2
providing a lovel of canfidence of appronimately 95%,

# End of Centlficate %

e
NAC |

Larage BT oo, b

¥ 0371 4-15,67/256-34, ol Petchhazem?,7/1, Pelehhoaem Rd, =i
Walthapra, Banghuhyai, Banghoh 100060 Theilsed, o
NAC Teb: (68) 02-8680812813 Fax: {64) 02 8680840 wwwjlrsnolezcom CALERANER EAEF
Certificate No, : CLO42-66
Page 2ot
Requt ol Calibmsfon; 50 Without Adjustment 71 With Adgustment
Cazhrallen Ronga; 20-40°C
Function;
Tatta 1= This equipment was conaocted with wet bulb probe Madet HP3201.2 5/0: 21001213,
Bimerslon: Rlameter 14 min. Length 170 s,
immamin fandard e Efer unsonaingy
Desth Rending Beaging ro e
{mm} a §]
L] 20,064 201 og eJal:2)
:is) 25061 3.2 0.1 Q.05
&0 30,054 30.2 .1 0,099
&0 35046 352 o2 093
&0 40.045 40,2 [ 0.020
Tabla 2: This equipment was connected with wiiperstors probe Modeh TP3207 2 S/K 21001780
Bimension: Diameter 14 mm. Longlh 150 mm,
immamim G Ermx Unaanaingy
e Reagng o re
(me) (g
by 201 [081] 2083
a 24.9 0.2 0.089
b3 208 0.2 0.063
e 5.6 A8 0.2 o009
] 40,045 307 .2 0.009

Falde 3: This cquipment wos connected with Gicbe tharmometer prohe Modsl TPI276.2 S/h 21001245
Dimension, Diameter 8 mm, Length 170 oun,

Tmmarien Sendsnd uue Eriey Unzansinty
Darth Rezsing Reaging 0 '
imm} [} 2]

110 20,664 201 au 0.0%8
thie) 25.081 251 an 0.09%
310 20054 0.2 o0 @058
0 35.545 341 o1 0.053
30 40048 403 .1 0.05%

UUG* ifsit Uncer Cabsration
The repores gxpandad unc
IO nigt 3 3 of corfidence

of [i=2

is hased on slancand yneenanty rulipked by 2 coverge
rouimalaly $h.

+ End of Ceniicate &

JRAZLATE ALZOCIATES €O

03/14-16,67/35-36, Soi Pelchhagem7,7/1, Pelchhasen Ad,
Watthapra, Bengholiysl, Banghoh 10400 Theiland.
NAC Tel: (6¢) D2-B&B0812813 Fox: (46) 02-8680B50 wwiw jiranatee.comn

Equipment Hame. Heat Stross Monitor
Hanufaciurer.: Dela OHM

Hedel: HD32.2

Serial Not 26032240

10 Kot RYG_FS0520

Cugtomer

Mama: ALS faborstory roup haitand) Co., Ltd,
Addreas: 104 Phatthanakan 40, Phatthanakan Rd.,
Rizspeng Suan Luzng, Khet Suan Luang, Barghok
10250 Tiwland,

Refarencn Used Quring Calibration

13twnddard Tempnrature Proba Model: $T5-100 AS0D,
Serial Mo 66768208, Duy dete: 23 Msr 2023
2.0iglal Yemparatere Indiculor Mogel: DT} 1000-A Mt
11, Serial Mo 67140700581 Due date: 22 July 2023

Calibratlon Procedure

The temperature eafibratioh wis dene by In House
cafbration  methed as  WICLDDL  according lo
comparison mothod with standard digitad tempsrature
indieotor @nd  stancard  ternpotatuve prope. The
temperaturs scale Uze wins based on ITS.90.

Cartifizate Ko, | CLO42G5
Pags tof 7

Recstved date: 21 Feb 2023
Caiibration clate: 24 Feb 2023
lssua date! 28 Feb 2023

Cafbration Condltlon
Temperaiure: (23£31°C
Relattve Humidity: {S5+15%

Treceabliity

The measurement resulls are troccablz to the
internationzt sysleim of bnits {8i through Natioral
fastinde of Metrology Thallend (NIMT) Cerificste
numbert TT-O034-22, Cortifieate nombar: ERODHZ-
e

Jprgienss P
e

sz fua

Cafbreted by spreved Sgnston: ”
M. Sotawit, Thachalzd I wva Booneharoeh
© Wi Jittraporn tertsemphel NJ&QC Celipration Dupartment Manager

FRAHATE ALSOCIATES OB, 1
e

ot By

TS CERTIFICATE MAY NOT BE REPROCEOUCCD EXCCPT IN FULL UKLCSS PEFMIBHON FOR ACFAOLUSHON HAS
DECN CATAINED M WIITING PROM THE L ARGRATGEHY

TECENOLOGY PROMUTION ASSOCIATION (THAILAND-JAFAN)
CORIGEATESERVCER 3 EQUIFMENT CALIATION AND TISTING SERVICES
513 PATTANARARN RUAD SO! 15, SLASLUANG. SUANLLARG BABGROK HI2SG
TEL 3247 MGG FAY D Y9 aRd

NSC.PTIgATORE
CALIERANDH soba

Cert.Ne.:
Pay

23CH275
T1ef3

Certificate of Calibration

Equipment : pH Meter
Manufaclurer | Metler Telede
Hode? ; SevenCompact 5220
Serlal No. ¢ CI0405ME0 N .
pvigve gy IV froai T
19 Ho. ¢ RYG_ENgigs | RoERET B
Cendition As-Recalved: Used Bam EPEROVED BY 'J? ﬁ
Necelved Data ; 24 February 2023
AEXT CAL. DATE alofae
Calivration Date : 27 February 2023 § HEWT CAL DATE ©.000 50
Refarence : 2302.0888D3C-2
Submitted by ; ALS Labarstory Graup (Thalland) Co. Lk

{Rayong Branch)
81810 Moo 5, T.Macnam Khu, A Pluakdasng,
Rayong 21440, Thaitand

Amblent Temperalure ¢ (23 ¢ 25 C

Relative Humidity ; 150 £ 15)%

Callbratlens Procedurs : - house method ©
- CP-GHS by direct measurement with standard
voilnge calibralor and direct meaguremsnt with
certfied rafaronce malerat (CRM)
- GP-CHB by comparisen with slandard thermamata:

Collbrated by ¢ Walalak Sirthean

Approved by : &Eﬂ-‘"f’
Approved Sighalory

{ }Katce Bulkruea

(/i Saithlp Meungma}

{ }Wwarakomn Lemngagtrakul

Issua Date 28 February 2023
The Uncertalntios are T 2 canfidonce probability of npprexiately 454

A 051538



CerlMo.: 23CH275
Page. 20l 3

Condltlon ef this callbration rasult

1. Reforenca Standard Instrument | -

Instrument Sprial Ho. 1D Ho. Cart. No. Ous Dale
1) Document Procoss Calibrator 54030048 130RC146 22E2789 24 Aug 2023
2) Raf, Slandard Thermometer 4982054 110RCO44 221306 27 Oct 2043

This certification /s aceable to ko inlomatienal Syslom of Unit maintained at:-
- Traceable lo Nationa Inslitute of Metrology (Thaitand). NIzAT

2. Cerifind Rok Materal : Tho rosuls ara blg to §1 through CPA cham Lid,,
ANSLASQ National Accrodilation Board, Accredited No. AR-1835

Buffer Solulion Manufacturer Lot Ho. Exp. tate
pH 4,008 CBA chem 826588 09 July 2024
pH 6987 CPA chem 826589 09 July 2023
pH 10.010 CPA chem 853035 28 Dee 2023

3. This certficala is valid only 1o Ihe l'sm calibrated on dale and pleca of calibration,
Galibration Resuits

Functlon ; mV Measutoment

Performing standard curve by Fluke at pH {4,7.19)

Nominal Standard Uncartainty of Coverage
Unit under value Voltage | Actual Reating Heasurement tactor
Calibratisn Input
oH e v o {2mV] &
pH Meter 4.000 177.48 1774 4.000 0.058 200
S/M.: C105038460 7.000 0,04 0.1 7.000 0.058 2.00
10.000 -177.48 «77.5 10.000 0,058 200

=

a 1149925
Al
TECINDLOGY FROMOTION ASSOCIATION (THAILANDJAPAN} & a5
CORPORATE SERVICES 3: EQUIPMENT CALIBHATION AND FISTING SERVICES % A
S PATTANAKARK ROAD SO1 55, SUARLUAKG, SUANLUAKG, BANGKOK 16250 {{:.\39 J
TEL BIT17-3000-34 FAX, 0-2F120451 R rrd
CALIAATHE gpan
Certificate of Calibration  Senfiess b f 227

Equlpment : PH Meler .
Manufactorer: Mattlor Talde Thia cenificate may no! be reprodused Gher thaa i full,

pxcep) with the pior writien approvat of the head ot
Hodal: SevenCompact 5220 Corporate Services 5 Equipment Gafibration and Tosting Senvicas
Serlal Ho.: CAD4055480
ID No.: RYG_£NO3B3

Condiion As-Recelvod: Uscd hom

Recalved Date: 24 February 2023
Catlbration Datg; 28 February 2023
Raforence: 2302-0886D5C

Submitted hy;  ALS Labortory Group {Thailand) Co. Lig. {Reyong Branch)

Ambient Temperalure:  { 23 % 2} °C
G180 Moo §, T.Moenam Khy, A Prudkdaeng.

Rulotive Humldlny (501038
Rayong 21140, Theilang

Frocodure uned: Caibrotion were: using In-house
rothod with Mult-Product CREBR,

o GP-E1T Actarding lo ditest moaswramaent

Congliion of (hix result of caljbration
1.Raforonce slandards Instuments @
Inzjrumen] Modg! Serlal Ho, Cerilficale Mo, Dus Cels
1) Multi-Product Calibrator 55008 BL40007 22E1670 18 May 2023

2 This rasult of calibration was mada on requesicd ol the point spaclied by custamor

3.Tne conificats is vald onty ta tha hom calibralod on dala and place of calbration.

4 This Comification 15 rmcesble to the intemationat System of Uit maintatied at
~Nationak Ins'uta of Motrolcy Thalland (RIMT}

Catibrated by Wutchorcopom Wongchutikzane  App d Sig Y L
1pgun Qato; 02 March 2023 [ 1Photines Pravpaipat

|/]’Nunuwaz Rhomehai
| ]Pomihippa Tomeyakut

p 0309572

Cert.Ho;: Z3CH2TS
' Page: 3cfd
Callbration Resulls
Funcilon ; pH Measurement

h; Ing throe buffers curve by using buffer nominal pH (4,7,10)
Unit Undar Standard pH Actual pH | Actual my Uncertainty of | Goverage
Callbration Buffar Solulion Readlng | Resdlng | pHmeasurement| foctor
(mv} i) ¥
pH Efgctrodo 4.008 4,008 179.1 0.0048 2,00
S/N.: 1453404 6.957 6.986 4.7 0.0034 200
10,010 10,013 -AT2.4 0.0058 2.00
Function : Temperature Measurement
(*} Without 2djusiment
This equipment was cenneclad with Temperalure Probe,;
» Model : tnLabExpart Pro-ISM -
« Seria! No. : 1453404
Dimanslon of probe;
- Langth : 120 mm.
- Dlameler : 12 mm.
- jon Depth : 10G mm.
Caltbration Standprd vuer Esror Uncertalnty of | Coveraga
Point Temporatune Reading mpasurement factor
{*c} *c) (e {°c} {#c) k
5.0 25001 246 -0.201 013 200

Remark : - UUC* = Unit Under Calikration

The reporied uncertainty of measurement was based on a slandand uncartalnly multi
factor k, providing a leve! of confidence of spproximalaly 85 %.

ed by 8 covernge

-olio-

Salliy

a 1143924

Cerl No.: 2JE753

. Page.: 2of 2
Reauit of calibration t- (*) Without adjusiment () After ad]ustmont
Funetlon:  DC vollage measuremet Range: 2000 my
Standard Valug uuc* Reading Error Uncerhlnty_.
vy (v} (mv) (24¥)
=200 0000 -200.0 Q.0 T2
-150.0000 -150.0 00 1]
+100.00CD -100.0 0.0 65
50,0000 0.0 0.0 62
0.0000 00 R 58
§0.0000 50.0 [ A 52
100.0000 089 -0.1 5
150.0000 149.9 -0.1 Bg
200.0900 198.8 0.1 ‘T n

The reported unceralnty ol measurament was based on 3 stondard uncerainly mulllpllod by & coverzge
lactor k=2, praviding a lovel of confidence of approximately 85 %

UUGC* = Unit Under Caltbration.

-pba-

L ool

a 11504717



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-FAPAN)
CONPORATE SERVICES 3 : EQUIPMENT CALIRRATION AND TESTING SERVICES
53414 PATTANAKARH ROAD 501 1, SUANLUANG, SUANLUARG BANGKOK 10250
TEL, 8:2717-3000 FAX. 0-2719-0534

Cert.Ho.: 23TW168
Page.: 10f2

Certificate of Testing

Equipment DO Kater
Hanufacturer ¢ Y5 1
review by .. AVERrgr
Modal ; £000-116¥
3

Serlal No. 156102758 AFTROVEDBY . Q//é"

N
10 No. : RYG_ENDOZ2 | .

) e o pase 92f0nlED

Received Date ¢ 21 Juty 2023 N N
Test Date © 24 July 2023
Reference : 23070743D5C
Submitted by : ALS Laboratory Group (Thailand) Ce. Lid

Rayeng Branch
B1G/10 Moo 5, T.Maenam ithu, A Pluakdaeng,
Rayeng 21140, Thailand

Temperatuta (25+5}'C

Homldly (50 £ 30) %

in-house methad ; CP-CHZ

by Comparfson Techniqua with Azide Modification Mathod

t.aboratory Gondition :

Test Procedure ;

Tested by : Walalak Sinthean

Sectheo
Approved by :

Approved Signalory
{ )MMales Butkryea
(W) Salthip Meangmal
{ )YWarakem Llemgagtrakul
{ssue Data : 26 July 2623

B 0320211

TECHNDLOGY PROMAOTION ASSDCIATION (THAILAND-JAPAN) Z
CORPORATE SERVICES 1 EQUITMENT CALGRATION AND ERVICES ey
412 PATTANARARS ROAD S0 15 SEANLD ANDL SEASLUANT HANGROK 0250 Rt

TE BTSN PAX ITI5643

KEC. Tk Tida3azs
cmiARATIER RITY

Cort. Mo.: 23LM125

Certificate of Calibration

Equipment DO Meter with Sonsor

Manulacturer : A

Model : S000-115v

Seriat Ho. : 15E102746 s

10 Ho.: RYG_ENO032

Submilted by : ALS Loboratory Group (Thalland) Ge..Lid,

Rayang Branch
£1610 Moo § T. Masnam Khu, A Fluakdaang,
Rayong 21140 Thatland

Locatlon : TPA On Slte Catibration Laboratory
Received Ordos 25 July 2023

Galibrated Date @ 20 July 2023

Amblent Temperatura ; (26 10)°C

Relative Humidity : {50230}1%

AC Line Voltzga : (220232}V

Calibraled by : Prescha Hiahib

o

Approved Signatory

Apgreved by |

{ 1Pomthippa Temoysiul
{ ) Malee Bulknuza

{~ ) Suwit Imjal

tssue Date : 31 July 2023

Tire Uincertainties are for o gonfidence probabitiny of appeorimately 958

(L

Apprial of 2

A DDS3616

Cerl.Ho.: 23TW1iGB
Pager 2of 2

Cendition of thia resuit of calibration

1. Reference Stancard fnstruments :
This cerlification [s racoabls o the intemational System of Unit Lhrough the reference standards

iaboratory of industdat © Center, Technology Pramation A (Thailand-Japan),
instrumanls Serfal No. iD Na. Centificate Ho. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1128143784 140RCOM 22HM50 20 Sep 2023
2. Standard Material - :
aterial Muanufaeturer LotMo, Agzay -
Sodium Thiosuffale pentahydrate Morck AMITEIZ1G 100.2%
Result @ Disselved Oxygen Meler Adjusiment With Air 180 %
Disgolved Oxygen Proba Na.: 15E100464
Titratlon Method DO Metar
. Standard Deviation
(Axide Madification Method) Reading
{myl) {mgf) {mgfL}
818 a7 0.0055

This reporl was carfified only far the Instrumenl we lesled.(tls allowable to use for study
the system efficloncy, The environmental impact conbrel and prezent to organization il may concemnad
Intand ta use for edvertising and referral purposa is prohibited. This report may net ba reproduced
othar in fudlwlthout written appraval af Lhe labaratary

~afio-
@ 1172155
Equipment : DO Metor with Sensor CerL No,; 23EM125
GCondition Ag-Recelved:  Used llem Page.: 20f 2
Reference : 2307-071308C-2

Procedure Used :-
Calivralion wera condurted using in-house ealibration procedury CP-DT01 pecording ta camparison wilh
Industriat Platinum Resistanca Thermometer { IPRT ) inko Temperalitte Bath,
The lsmperatuce scale used was basad on I75-60.
Condition of this resull of callbration
1. Refarenco standard Inslrument:-

Instrument Serial No, Cerl, Ho, Tracasble Dua Date
1} Digilal Thermomeler 2186080 2211285 TPA 21 Dct 2023
2. This cerilicata ts vatid only 10 the itern calibrated on date and placo of calibration.

3. This cerification s traceable to the Intemational System of Unlt.
Ramaprk :  TPA : Tachnalogy Promolion Aszachation ( Thaitand - Japan }
Result of Catibration ir (") Wiahout Adjuztmant

Function ! Temparature measurement. *
This Inslrumant was connecled with temperalura sensor, SN 1228475367
Cazlibration| Immeralon Standard uuct Coverapes
Errar Uncerial
Paint Depth | Temperaturs |  Reading Emer | Uncedalalt | pacigr
(Cl £mm ) 1€} "Gl {€) (2C} k
2.00 100 20011 1291 -0.101 015 2,00

UuC* : Unlt Under Catibration

The reporied uncedainty of measurement was based on a standard uncertainty mulliptied by a
coverage factor &, providing a level of confidence of approximalely D5 %.

-o0o-

4

& 1158515



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORMRATL SERVICES 3: LQUIPMENT CALITRATION ANU TESTING SERVICES
AL PATTANAKARN RAAD SO I SUANLUARG, SUANEEARG BANGROK 10080 e R
TEL 63717300079 FAX (- 2719348 CALBRATION EYH

Cert. No.: 23TMSE?

. . . Page: 1of2
Certificate of Calibration
Equipment ! Low Temg, Incubslo: —
Manufacturer : Mommeort '_p:“: 1

Medal ; IPP750 ARPROVED DY

Serial No. ¢ VB18.0084 NEYT N DATE | ﬂ"l[ i
1D No. : RYG_EMN0154

Submitted by : ALS Laboratory Group {Thaitand) Co, Lid,

{Rayong Branch)
G36/10 Moo 5 T. Maunam Khu,
A, Plunkdaeng, Rayang 21140 Thaitand

Location : 800 Reom

Received Order : 29 May 2023

Calibrallan Date : 25 May 2023

Ambient Temporature ! (26410)°%

Relative Humidity : ({50230} %

Callbrated by ! Man Paltanapangpaiboon
Approved by : £

Approved Signalory
{ ) Porminippn Tameyakul
( ) Malee Butkruea
{~) Suwit Imjai

Issue Date : 7 June 2023

The Uneertatnties ore for i confidence prohablfily of approximately 5%

This gootifizsie sy owe b reprdaced maer 0 18 Tull excepn 8 ok be prive wranen

Appwalufih hoadof Corporans Senbias 3 Liplamem Catibwition wnd Teving Servies

A 0054967
Equlpment ; Lowy Temp, Incubalor Cerl, Mo,: 23TM082
Condition As-Receivad : Used ltom Page: 3nof3
Referonce ; 2305-08980C.2
Result of Calibration :- [ *) Without Adjustmanl
Functlen of UUC® ; Femperature Source
Fresh alr setilng Close
Celibratlon| upc | uuge T Ip Qworall
Point Sciting | Reading stabHity uniformity Varlallon} Factor
(ch (C) ] {*C} (£'C) (*C) (c) k
200 2008 20.0 0.018 0.72 14 2
Crlibration Measured Temperature ( °C
Point Fosition : Uncertainly
(°c) 1 [ 2 [ a3 ] 4 [ 5 | 8 | 7 1 8 (8fety] t=cy
200 19.547 | 19.780 | 19.487 | 19.520 | 18.400 | 20139 | 20.112 | 20.406 | 20.118 030

Average" : The avernge of 30 values In each pasltion,

Temperature stabliity : One-half of the greatesl I i of measured P at any ong sensor
Temperatura unifermily ; The maximum diffsrence of measured lemparatures af any sensors snd the mansurat
lemparature at the reference lecation which are obsorved al the same lima or al as close an observation time 85
possibie to determine the lemperature pattemn or homogenelly within the chamber under steady-stale conditions,
Ovesall Variation ! The Difference of the maximum and mislmum measured lemparatures thraughout ohservation.
UUC" ; Unit Under Calibration

Note @ The raported uncerlalnly of measurement was included stabllity and oxetuded unifomlty .

The reporied uncertainty of measurement was based on & standard uncertainty mullipfied by a covarage
faclar k. providing o jevel of confidence of approximalely 95 %

~ofu-

M

a 1165129

Equipmant : Low Temp. Incubalor Cerl, No.: 23Th862
Condition As-Recelved:  Used tem Page: 2of3
Refarence : 2305-08980C.2
Procedure Used &

Cali were d using cali procedure CP-OT02 accerding o direcl measutement

melhod with Data Acquisition which d with Temparature Detector { RTD ).
Tho lemporature scals used was based en ITS-50,

Candition of this rosult of ealibration

1. Refargneo slandard instrumant:-

Instrument Madel Sarial No. Cer. Na, Oue Dale
1 ) Data Acquisilon 349724 MYST013711 220M32 02 Ju1 2023

2, This cerificale Is valid only Lo the ilem calibraled on dale end place of calibration.
3, This carification Is traceable ic Lha International Syslem of Unit.
Result of Calibration - (*) Withoul Ad[ustmont

Functlen of ULC® @ Temperature Source *
Frash alr selting : Close durlng caﬂbrauon
Temp. (C) 23 23
f REL. Humid, { % } 54 56
2 4 AC Supply { Valt J 223 222
E] 3
! 8 v poallion Raf. S1d.
" : hvz 10 No.:
g : 3 1 18-18RTD-01
7 o2 |ataenoae
W o JHE” / T3 18-18RTD03
= 4 18-18RTD-04
W 5 18-18RTD-05
] B-18RI0-10
7 18-1BRTD-07
Probe Installation Jetails : Dimensien of Chamber : 8 22-1BRTD-08
PER - 650 m 8 ret.) 18-18RTD-09
b= W cm W= Wwoom
¢= 10 cm H= 12 0m

Capasity= Q76 m?

4

a 1165130
RYG_ENQO0D2
Sartorius {Thalland) Ca., Ltd,
13 Rama 9 Read. l‘iw)hﬂm Hm)t\-ﬂu, Banghek 10310 SI\QTO‘Q I l_’g
Tot 24 , Bmak s con ; "
HILTTSMS 17023 AEVEWEY . ’“""’" “

CALIBRATIOH 8428

APRROVED BY f

@ of Calibration

WEXT CAL. DATE m]‘?_ﬁ.’&"ﬁ ..

Model Numbar:  MSE2245-100-DM R Ceortificate No. : 238CI0112 —
Dascription ; Analytical Balance o issued Data:  Friday, March 03, 2023

Serial Number:  DO2B207038 = .. Relarence No. : 204833
1D Ne. : RYG_ENDQO2
Manufacturer:  Sarorius Page No.: ]

Customer Name ; ALS Laboratory Group (Thafland) Co. Ltd (Rawng Branchj
, Rayong 21140, Thailand

Calibrated Place : ALS Laboratory Group (Thalland) Co., Lid.{(Balance Room)
Rayeng 21148, Thanland

Calicraled By:  Mr.Chonchal inthana
Calibration Date ;. Wadnusday, March 01, 2023

Calibtalion

P dure No. - This calibration was ducled by
Using in-hauso calitralion procaduta & mbaf (1003}
Basedon UKAS LAB 14. 2019

Melmlogical data Ambiants Conditions:

Capaeity: _ 220 g Readability 20001 g Temperatura : 236%C £ __&0°%C
Humbdlty : 60O%RE & 100%RH

Reasons for colibralian Pressurm S

Dteew fnsalaton [ Sevie / Resaimet Ao-ciration! Hartpaance Equipment Congition: (A Get Oparsze 0 7ar

Measurement Method UKAS Publication Ref :Lab 14

Tho mensurement uncerainty stated is the axpended ununmn:y which |5 obtalned from the standerd uncennin'y muttipticd by the
of

caverage factor (k=2} to provide ateve! of 65% Itis In wilh bhe Gukie 1o
1 Uncerainty in {GUM]. The fon certficatn ity to National which
raalise tho unit of to the Standzrd Systom of Units (Sl) Repon ol Telgrance came form lis) of

Sartorius Meunlegical Specifications.

Traceabllity:

Modai Number | Dastription T 1 Celificate No. ‘Duo Date
YCE011-522-00 _|Sartorius woight ser tmg - 50007 E20C501-522.00  SRC-AT C02212565 | 14-5ap-2023
MHB-3825D Hum|dityBerometerTemp Luten MHB.36250 OKSH = 18220444 : §.50p-2023

Thiz cartficate relsta and ppply Lhis aquipment onfy

This canificate may nat bs reproduced other than in lull exeapl with . S
the prior wiitten approval of the Verlfication Oparation Division ( :_: T
Sarprive (Thailand) Ca., Ltd, A

Me.changhal intrhana(Technical Manager) g

S0P P33 03 February 2022



Sarterius (Thailand)

Co., Ltd.

173 Rama & fond, Hysriedng, Hugpouang, Sanghok 10310

Tek v£8 2443 BI31-8 Fox. +88 20430207, w-mail. rervicy thaiinaCaandus.om

Cei

Certificate No.
Issued Dalg :
Reference No. :

Moda! Number:  MEE2245-100-DU .
Descriplion Anaytical Bafance

Serial umber ;0026207638

10 Mo, - RYG, ENODO2

Manulacluter . Sarorivs

Page No

Calibration Results : Without Adjustment

no_.
‘ @ of Calibration

23BCI01IZ
Friday, March 03,2023

20483

292,

SARTORILS

Repeatability

weprers rproduribily QuITtEITy

Mominal Vatue ' (Lax Load)
20 g
Tolorance
2300k B

200 q
Toleranca
coeet g

HNeminal Value : (High Lood}

Tho reprodiibiy i tue oy of B weighing bstament fo display b entcet

Eccentricity (Of-center loading errar)

wizer poagiant tost eanditans whes s same 252 wilhin 3 MeTLremeA! enas It piLaed
reppatozly ©0 fhe waighing gan in o ST masner The Manoard dadatsd 3 Laed i

26,0000

26,3000

5,5600

20,5000
felelial

198, 9535

Tae ckcaster kazing

1y ity

ra3itiod of tha 024, 16, 13 04 W ol mpvimeim 35823 plazed i Ing
155 6 g woighing pan sna Belreen each of four asgtenal

Nominal value
Tolerance

{ poz¥iens defngs!

QEAL AT

RYG_ENDD1D

s

TECHNDLOGY PROMOTION ASSOCIATION (TITATLAND-JAPAN) im -

CORFURATE SERVICLS 5 BOUIPAIENT CALITARATION AND TEST PNG SERVICES PN,

3304 PATTANARARY T80 18 SLANLUAND, SIARLLE ANG BANGIOR 1150
L GANTINET FAN D3N4S

NST TSt TEAN
canERATIZ BEE

Cert. No.: 22TM1517
Page: 16f3

Certificate of Calibration

Egquipment : Halt Ajr Oven
shail
" A S
Manufacturer ; Memmen REVIEW BY T‘m RO
s
Modsl : UFE 500 APFROVED BY "pc//’/ .
Sorial No. - G511.1572 NEXT GAL BATE .?'9!{.9}‘? i-il& .
0 Ko.: AYG_ENT010
Submitled by : ALS Laboratary Greup (Thailand) Ce.,Lid. {Reyong Branch)
G16810 Moo B T, Maenam Khu,
A, Plyakdaeng,
Rayong 21140 Theltand
Logatlon Oven Room

Received Drder: 20 Coloher 2022

R . op Callbration Date : 20 Colohor 2022
Standard Devialion 0.06203  0.0D0OS Amblent Temperature: {262 0 }°C
ity 4
Creartly Relative Humidity : {50£30 3%
Toe facoty £lso eatealinsary i Deserdoa o Calibraled by ; Man Paltanapangpaibagn
Tolerance 0.0002 a
Nominal Vaiue Conventonal Mass Valug Displayag Value U:w;m, ty M
gl o @ npproved by :
B T BlEen | 0.00014 Pomitiona T e Approved Signatary
" "§.036¢ 0500 RGOt (/) Lw ppa Tameyaky
0.00514 (¢ ) Males Brulrkrursa
TUUUEETE { ) Buwil Imjai
0.60014
0.0U514
000014 Issue Date : 2 Movember 2022
! G.00024
§ 0.00015
LN 100.0008 99.999% 0.00018
FE 200. Q00T 200, 0400 90,0003
End of Report.
S0CP FH 32 03 February 2022
A 0046908
Equipmant ; Mot Alr Qven Cort. Ho.: 22TMIS1T Equipment 1 Hat Air Ovan Carl, Me,: 22TM1517
Condilon As-Received 1 Used llom Page: 20f 3 Condltion As-Received ! Used Ham Fage: 3of3
Reterence : 2210-03760C-2 Raference : 22i0-03780C-2
Procodure Used - Result of Galibration i (¢} Without Adjusimant
Calibeallon wera conducted using calfibration procedure CP-OT02 according to tireet mansurement Function of UUC™:  Temperature Source
method with Data Acguisition which connected with Resislance Tempersture Detector { RTD ) and Frosh airsetting:  Glose
Thermogoupte Type T. Calibration | UUC* gt Temperatute Temparatura Qvernl) Coverage
The temperature scate used was based on [T8-00. Point Seliing | Reading stadility uniformity Vatlation Faclor
Condition of this result of catibration B (*Ch (*¢) {(£°'C) ('C) ('C) {2'C) K
1 Reforence standard instrument- 104.0 104.0 4.0 0.075 0.52 0£0 052 2
Instrument Model Serlal Ho. Cearl. No. Due Oate 180.0 180.0 180.0 013 088 1.2 14 2
itk MY4B02353, i} i
1 }‘Dalﬁ Acyuisition - M?TZA ) 2 2'2L& 97 % Jul 7623 Callbration Fieasured Tamparature {°C )
2 This cerlficate Is valid only 1o the lem cafbrated on date and place of calibration, Polnt Position
y - Internat y
ie:t:: f Calibrat] ":| ks - N ::ihnul Adj :!ﬂ] ;’;E‘Em o ) ! 2 2 4 5 £ H 2 TArot
mﬁ%ﬁmﬂ ‘T y v s 18 10e0 | 103765 | 102.734 | 103.722 | 103.800 | 104215 | 104.133 | 104.132 | 103740 | 103747
uestion o : omperaiure Source 1800 | 199423 | 175.350 | 179438 | 170409 | 180351 | 180,114 | 180,131 | 160243 | 179.606
Fresh air seting ; Clase

Enviranment during calibration
ey Bognning Finioneg Avarage® : The avarage of 30 values In each position.

Temp. { °C ) " 25 25 Temgerature stability ; One-half of he greates! maxmum diffierence of measured lemperdlure ot any dte sensos
REL Humid. { % } 54 59 Temperature uniformity : The ma-ximum difierence cf meazured lempeljlums at any sensors ang tha measured
AC Supply { Vall § 223 205 temperalure at the reference location whish &ra observed at Lhe same lima or sl as ciose an observation lime as

possible ta delermina the temparalure patiam or homogeneily within he chambar under steady-slate condilians,
Qveral Variation : Tho Difference cf the maximum and minimum measired throughout ob ion
YUC* - Unit Under Calibration

Rel. Std. 1D No.: @
Calibration Polnt

Note . The reporfed unceralnty of measurement was Included stabiidy and excluded unifarmity
Pasltion:| (180)°C {104)°C The reported uncertainty of measutemant was based on 8 gtandard uncanalnty multiptie by & coverags
7 TETooT | Z0-BRTD 01 tfactor k providing a tevel of confidenca of approximalsly 95 %
2 21416TC02 | E0-1GRTD-02 olio-

3 21-167C-03 | 20-16RTD-03
Probe Instaliation Betalls;  Dimension of Chamber © 4 446TC-04 | 20-16RTDO4
ax 58 em D= L40 m 5 21-16TC:05 | 22.16RTD-05
br 50 em W= oss m [ 21-16TC06 | 20-16RTD-0E
= 58 om H= g4 m 7 S16TC-07 | Z1BRTD-O7
Copacity = D41 m? ] 2116TC08 | 22-96RTD-08
8(rely | 24-16TC-08 | 2216RTO-09

Pk, . Wals, .

a 1132466 41132485



RYG_ENOCOS

A

e
TECHNOLOGY PROMOTION ASSOCIATION (FIIALANTIAPAY)  {i5sirs
AORPURATE SERVICES UIFMENT CALIHRATION AND TIST! SERVICES :2’:‘//:-\\ A
BIULPATTANARARK ROAR SO 14, SDAKLUANG, SUAKLUA; h

HICTRLTNTI
T 0771 X0 W FAR 0T nia AR ATION S04

Cert. No.: 22Th1492

Equipmant : Het Air Oven Cort, Ho.: 22TM1402
Condition As-Rocelved :  Used ltem Page: 2ol 3
Reference © 2210-03760C-1
Procedurs Used :-

Calibeation wern d using procedure CP-OT02 according lo diroet measurement

" method with Dala Acquisition which connected with Reslslance Temperature Detaclor { RTD ).

The temperature scale used was based on ITS-90,
Conditlon of this resuit of calibration
1. Reference slandard inslument:

Instrument Madel

1) Dala Acquisition M970A MY44035217 29LM20

2. This cortificale ls valid onty lo the ilom calibraled

on date and place of calibration.

Dug Date
23 Doc 2022

Paga: 1of3
Certificate of Calibration
Egqulpment : Het Alr Oven
Manufacturar : Memmerl REVIEW BY ﬂ‘ﬁ‘ﬂ“ﬁu
Modal : UM 40¢ AFFROVER BY ..
Serlal No. : 495.0899 NEXT CAL DATE ‘n‘ﬁf'°"t’3‘*
1D Ho. s RYG_ENQUHG
Subimitled by : ALS Leboratery Group {Thailand) Co. LId. {Rayong Branch} =:

BI610 Meo 5, T, Maanam Khu,
A Pluakdaeng,
Royeng 21140, Thalland

Location ¢ Oven Room

20 Oclober 2022
20 Octobar 2022

Recoived Orcder :
Callbration Date ;

Amblont Temparatura {261101°C
Relative Humidity : (50£30) %
Calibrated by : Preacha Hiahib

Approved by @ W(du' .

Approved Signatory

{ APomthippa Tameyaka!
{¥ YMalee Bulkruen

[ ) Suwit Imjai
Issue Data : 2 Novambar 2022
The Uncerlaiitics are far 3 D hiliy uf appr Iy 5%

Thin ernjfiezie smay s be pepstuced olber e in felf Crorpt wHRLIBS [t S
Arymest uf the Baadof Carperans Senice ¥ Tyipensel Culibration aed Tesieg Seeviees

A 0046805

Equlpment : Hol Air Oven Cort. Ho.s 22TM1482
Condltion As-Recalived : Used Hem Page: 3al3
Referance : 2210-03760C-1

Result of Collbration :» {*) Without Adjustmen]
Fupetlon of UUC*:  Temperaturs Sourco

Fresh alr setting : GClasg

Catlbralion | uugc* uuc* Temporaiure Tomparatura Overall Caoverage
Poinl Setting | Resding stebility unifermity Variation ¥ Factor
1¢) ('c) (c) (£°C) (*C) ('G) (£C) LS
700 0.0 700 0.079 047 0.77 0.42 2

Calibration Morsured Temperatura | *C )
Polnt Poslllon
('c) i 1 2 | a3 [ 4 T 8 | & [ 1 T 8 [ il
700 70262 | 69.885 | 70.079 | 70.177 | 70.664 | 70039 | 70688 | 70145 | 70378

Averaga® : The average of 30 values in each posltion.

Temperatura stabllity : One-hal! of Iha greatest maximum of r p ot any ono sanso
Tomperatura unlformity ; Tha maximum diferonce of measurod temperaturos ot any sonsers and the measured
temporatute 8t lhe referenca iecation which arg observed at the same time or at as close an obsenation ime at
possible to datarming (he ire patiam or neneity within Lhe chamber under slazdy-state conditions.
Overall Varlatlon : The Ditierancs of the maximum and minlmum measurod lemporalures througheout observalior
Uuc* : Unil Under Calibration

Nete :  Tho reported uncarlalnty of maasuremenl was included stability and exciuded uniformily .

The reportad unceriainty of measuramenl was basod on a slandard uncerainty multiplled by o coverage
fector k, providing a level of confidonce of 2pproximaloly 85 %.

+alo-

Tt -

a1132472

_ 3. This eortification: 18 tracoable to the International System of Unit.

Rosyltof Colibration- () Without Adjustment
Function of UUC” ; Temparature Source

Frosh alr setting ! Closa Enviranment during calibration
Baginning Finlshed
Tomp, (G ) 28 20
REL.Humid, { % } 43 47
AC Supply { Vot } 220 221
M
& Posltien : Ref. $1d.
1D No.;
e U T
2 18-10RTD-02
w 3 18-10RTD03
Probe lnstallation Detalis : Dimensian of Chamber : 4 18-10RTD-04
a= 50 o D= 03 m 5 18-10RTD05
bx 58 om ws 040 m 8 18-40RTD-08
e= 50 em H= 0s m ’ 1&-10RTD-07
Copacity = 0053 B 18-10RTL-08
9 {raf) 18-10RTD-D9

alyy .

w1132473

RYG_ENDDB1

TECHNOLOGY PROMOTEON ASSOCIATION (THAILARD-JAPAN] ;%ﬂ
CURIORATE SIAVICIS 5 FQUIRENT GALIBRATION ASITESTING SERVICES Y22

A3LAPATTANAKARN HOAD SO IR, $E AN VANG, SEARLUANG DANGROK 10280 REVRE
THL BTN FAX 060 CarimuxTIoN CoER

Cert, No.: 22TM1481
Page: 1013

Certificate of Calibration

Equipment ! Water 8alh

Manufaclurer ; Memmert REVIEW BY ’“‘ﬁ"'ﬂ'

Madel WHBZ2 ARPROVED BY :r’J = e

Saorial Ho. @ L513,0648 NEXT CAL, DATE ae‘ Oqllw*

ID Ho.: RYG_ENQOG1 l

Submitied by ; &LS Laboratory Group {Thailand) Co. ttd. (Rayeng Branch)

61Gf10 Moo 5, T. Maenam Hhu,
A. Pluakdaeng,

Rayang 21140, Thoiland
Locatlon ; Wal Chamistry Lab
Racelved Order ; 20 Qclcber 2022
Galibration Date : 20 Oclebor 2022
Amblent Temperature ; {286x10)'C
Ralstive Humidity {S0t30)%
Callbrated by : Preecha Hiahib

Approved by : Wb.l-'

Approved Signatory

{ aParnthippa Tamayakul
/) Males Bulkruea
{ }Suwirimjai

{ssue Dato : 2 November 2022

Thi Uneertzintles nre for o

probabilily of approxh Iy D55

il 4 bt 86T P AT G iy vhe T it

Thu cedifizals Ty mt b b

Agprosal of the Dt o

i Seeviver & g pneat. Caifvration 2rd Tevng Seanises

A 0046905



Equipment : Water Bath Cert, Nt 22TH1491
Condltion As-Received:  Used lem Page: 24af 3
Reference | 2210-03760C4
Procedure Used 1
Calibration ware conducled using in-house calibrotion procedure CP-OTB4 according lo direst

measurement methed with Dasta Acguisition which connected with {ndustrial Platinum Resistance
Thermometsr { IPRT }.

The temperalure scale used was based on I75.90
LCondition of this result of calibration
1. Reference standard instrument:-

Inatrumant Model Serlal Ho, Cert. No. Due Data
1) Data Acquisition O70A Mr44035217 21LM30 23 Dec 2022

2. Thi ¢erlficals is valid only to the ltemn calibraled on date and place of calibration.
3. This certfication la traceable to the International System of Unlt

Rosult of Gafibration s (* ) Wathoul Adjusiment

Function of ULiC* ; Temparature Sourco

Environmantat AC Voltaga Supply
R S R (*C) {%RH.} { Voil }
Beginaing of Catibralion 24 52 222
Finished of Calibratlan 24 50 221
Ref, 5td,
Positlen : ShL:
1 N2TPICOT26
/’ 1 « A 2 N3TP300727
rel} pa
// 4 3 3 N3TP300728
4 H3ITP300729
Site! ) NITPI00TI0
Front

b .

211324711

TECHNQLOGY PROMUTION ASSOUTATION (THAILARKD-TAPAN)
CORPURATE SERYICES 3 EQUIRMENT CALIRATHION AN TRSTENG SERVICES
UL PATTANAR AL READ SO 18, SUANLUANG SUANLEANT HANGROh 10201
L a2 REGQS FAN 8.7

RET-TISLT03)
CALIARATIDN B3ty

Cert.No.: 23CH1088

. . » Page.: 1of2
Certificate of Catibration
Equlpment : Conductivity Moter
Manuofactyrer 1 Melller Toledo
o[

HModet: 5230 srucwey 173t
Serial Ho. : 8241407147 ﬁ/'
1D No. 1 RYG_ENDO29 FROVED BY :Q - :
Condition As-Recelucd: Used Hem B ctfgazifag,“
Received Date : 01 September 2023% . — o s i i ]

Calibration Date :
Reference :

Submitted by ¢

Ambient Temperature ©
Relative Humidity :

Calibration Procedure:

Calibrated by ;

Approved by :

(\/(Saith p Meangmai

{ ) Warakorn Lemgagbraiul

{ ) Penpan Paipim

Is5ue Qate @

04 Seplember 2023
2305-0010DSC-7

ALS Laberatory Group {Thafland) Co, Ltd. Rayong Branch
B16/10 Meo 5, T Maanam Khy,
A Piyakdoeng, Rayong 21140, Thailahd

25 25 ‘C
(50 # 19} %
in -house method :

- CP-CHS : based on direst measuremen! by
using certified referencs maonal (CRMY

Warakorm Lemgaglakut

S

Approved Signatory

T Seplamber 2623

The Uneertainties are for o eonfidence probabitily of sppradimately 957%

ERELRSY

A 8056059

Equipment : Water Dath Cyrt, No.; 22TM14831
Conditlon As-Received @ Used ttem Page} 3ofd
Refarenco ; 2210-03760C-4
Rezult of Calbration ;= [ * ) Wilhout Adjustment
Function of UUC* : Temperatura Source
Calibration [ GuUcr Average* Slandard Reading { °C )
polnt Selling Reading Positicn
(*c}) (') {'C) 1 |IE 3 [ 4 [ Elrely
85.0 85.0 85.0 04527 | B4563 | B4GZB | 04516 | 84sen
atibration |y pormity | Stavtlity |Uncentainty] SOVereas
roint Fattar
ey ey (x°C) (G} k
83.0 0,12 0.081 G.18 2

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

UnHormity : The maximum difference of measured lemperatures al any sensers and the measured lemparalure
at fha reference Jocation which are ohserved at the seme time or at 48 tloge an chservation time as possible
to determina the temperature patiom or h cngily within tha chamber under steady-state conditions.
Stabllity : Dne-half of the greatest maximom difference of measured lemparature at any one probe.

uuc* @ Unil Under Calibration

Nete ¢ The reporfed unceriainty of measurement was included stability and excludad uniformity.

The reporied uncertainty of measuremant was based on & standard uncerlainty muliiplied by a
coverage facior k, providing a tevet of confidenta of approximately 85 %.

-alio-
ail3z470
CertMo.; 23CH1088
Paga.t Z2of 2
Conditien of this rasult of calibration
1. Reforence Standand Instrument @
Instrument Serial No. D Ho. Gertificata No., Dug date
1) Thermomeler 9549224 130RCOC3 231435 10 Apr 2024

- Thls Cerlification is traceabie to 51 Throught Technology Promotion Asscciation (Thaitand « Japan)
2. Certified Reference Materlals -
« Conductivity caibration solulion, CPA eiem Lid., Tha measuremant resulis ars frecoable to 51
{hrough CPA chem Lid., ANSI-ASQ Natianal Accreditation Board, Accredited No. AR-183%

Conductivity Salution Manufacturor LotHo, Ezp. datg
34.000 uSlem CPA Chem 885120 28 Mar 2024
1413.0 uSlem CPA Chem 13596 14 July 2024
128680 mSfem CPA Chem BBs123 20 dMar 2024

- Contral Conductivity ealibration solation temparatura by Water hath (2540.1) °C
3. This certificate |2 valid onfy Lo the ilem calrated on date end place of calibration
Calibration_resulls
Function ; Cendustivity Measurement
(") ARer Adjuslment at 1413.0 pSlem

Canducllivity Elettrode Serlal Ho.; 5823251000

Slandard Belore A Aller Ad) Uncerainty Coverage
Conductivity Sciution UUC* Reading UUC* Reading af Measurement facler
(=} k
84 GOA pSiem 838 uSlem 85.3 u8em 062 pSiom 200
1413 0 pSiem 1388 pSfem 1443 pSiom G2 pSiem 200
12.880 mBrem 1241 mSem 12.63 mSiem G086 mSicm 200
Remark - ULC* = Unit Under Callbration

- Celi constant m 0.545371 cm”

Ths mparted uncarainly of measurement was bazed on a standard uncanainty sulipied by 8 covrnge
faclor &, providing & feve! of confidenca of approximately 95 %.

-ofo-

Qb

o 1178938



TECHNOLOGY MFROMOTION ASSOCIATION (THAILAND-JAPAN)
COKPORATE SERVICES 3 EGEIPMENT UALIBRATION AND TESTING SERVICES R i
SH4 FATTARAKARN ROAD 501 15, SUAKLUANG, SUANLUANG BANGKOK 10240 At

TEL G HIG2 PAX G2TI9HM

HIETBETEINS
CALICAATION 334

CertHo.  23CH442
Page.: 1eol2

Certificate of Calibration

Equlpment &
Manufacturer :

Model:

Soript No.:

1D No.:

Candltion As-Recelvad;
Rocelved Date :
Callbratlon Date :
Refarence ;

Submliited by &

Ambiont Temperature ;
Refative Humldity
Catibration Procedure:

Callbrated by !

Approved by

pH baater

Meltler Toledo

Seven2Go T pHmV 52

202355606
Her pih

RYG_FS0574 revizway Lkl

i
Used Hlem i AROVEDY -S-ﬁ[ s

31 March 2023
’

03 Apnil 2023 ! wexraL.oare o s
(ERREE s
23031133DSC-3

ALS Loboratory Group (Thailand) Ce..Lid. Rayong Branch
B1G{10 Moo 5, T.Maenam Khu,

APlugkdpeng, Rayong 21140, Thalland

(25 ¢ 25) 'C

{50 % 15)%

In - house methed :

- CP.CH5 by ditecl meassuremeanl wilh standard

vollage calibrator and direct measuremant

with cortfied reference matesial (CRM)

Wargkom Lemgaglrakul

Approved Signatory
(/) Muolec Butkruea
{ }Saitlp Meangmal
{ }Warakom Lerngagtrakul
saue Onte ; 5 April 2023
The ure fur a confh prebabliity of app v 95%

This wernifacace ey o e fepraied olbet Gieh e Fulh, eneegs watk the Pk riilen

Approvalof i s

¥ Haipreet Caib I Tevrs Servnas

TECHNOLOGY PROMOFION ASSOCIATION (THAILAND-JAPAR)
ORATE. SERVICES 3 EQUIPMENT CALIDRATION AND TESTIN
SR PATTANAKARN ROAR SO 1K, SUANLUANG, SUANLUANG BANGROK |04
TEL.D-XPLT X00.29 FAN 02718 018

A 0052854

RVICES.

CorL No.: 23LMBE
Page: 10f 2

Certificate of Calibration

Equlpment :
Manufacturer :
Model :

Serfal No. ¢

ID N, :

Submitied by :

Location

Received Order :
Calibrated Dale ;
Amblont Temparalure
Relative Humidity :

AC Line Yoitage :

Callbrated by :

Approved by :

(/ Pemthippa Temeyakul
(V4]

Malea Bulkruea

pH Meter with Sensor
Mottler Telodo
Savon2GoTal pHimY 52
C202255506
RYG,F50574

ALS {aberatery Group (Thalland} Co..Lid.
Rayong Branch

61610 Moo 5, T.Mzenam Khu, A.Piuakdasng,
Royong #1140, Thalland

TPA On Site Calibration Laboratery

31 March 2023
05 Aprl 2023
(26:10)°C
(50130} %
(220c22)V

Preacha Hlahib

Approved Signalory

1 Iy 95%%

[ ) Suwit Imjat
Issue Date 21 April 2023
The K intics are for a canlEd prohabitty of

Tiss Sonificals g ok 7 IE P o oiliee shad i Gl exgegt wlls e grics wrsticn

Apgwaval of the head of Comperate Semvides 3. Famipracrt Callbralion und Tating Senvices

A 0053338

Ceort No.i  23CH442
Page.: 20f2
Cordition of thls eallbration result
1. Roference Standard Inslumenl & -
Instrumont Serial Ho. D MNo. Cert. Ho. Oug Date
1) Document Process Calibrator 54030048 30RCH16 22E2760 24 Aug 2023
This cortificalion Is Iraceatle (o the Internalional System of Unit maintained ati-
- Traceablo ta Nationa! Institute of Melrology (Thalland), NIMT

: Tho measurement results ore acoablo to 84 through CPA chem Lid.,
ANSI-ASQ National Aegruditation Boerd, Accrediled Ne, AR-1335

2. Cartfied Referonce Materials

Butfer Solutlon Manufacturer Lat Ho. Exp. date
pH 4.0c8 CPA chem 863832 28 Dec 2024
pH 6.887 CPA chem 526589 09 July 2023
pH 10.010 CPA chem 863825 28 Doc 2023

3, This cortficate is valid only {0 the item calivratas on date and place of calibralion.

CaHbration Results
Funchon : mV Measurement
Parforming standard curve by Fluke at pH (4,7,10)

Heminal Standard Uncertainty of Covarage
Unit Under Valve Voltage |  Actual Reading Measurement factor
Callbrail Input
[ o my BH {am¥) k
aH Meler 4.00 177.48 [Fil 4,00 0.58 2.00
SN, C202355608 7.00 Q.00 ] 700 0.58 2,00
10.00 +$77.48 -178 1000 0.58 2,00

Function : pH Measurement
Performing throe buffers standard curve by using buffes nominal pH (4.7,10)

Unit Under Standard pH Actual pH jActualmV]  Uncertainty of Coverage
Calibration Buffor Soluilon Reading | Reading | pH measuremant facior
{mv) @) k
pH Eleclods 4.008 4.01 [k 00671 2.00
SiN.: 2015870 6.967 7.00 -5 0.011 200
10.010 10.01 -16% 0.0085 2.00
The roporied uncertainty of measurement wes based on a standard ur Inty multiptied by a G

factor &, providing a lovel of conlidonca of approximataly 85 %.

~ofc-

Wale.

a 1156432

Caort, New: 23LMB0
Page.: 20f 2

Equipment ; gH Heler with Sensor
Gondiilon As-Recelved @ Used ttem
Raforence : 2303-113305C4
Procedure Used -

Callbralion were conducted using inhouse colibralion procodure CP-OT01 according lo comparison with
Inductrial Platinum Resistance Thermometer { IPRT } Inle Temperature Bath.

The lempemturs scale used was bassd on ITS-80.
Condillon of this result of calibration
1. Raferonce standard inslrument:-

Instrument Modeal Serial Na. Cert. No. Dug Date
1) Digilal Thermomoter 15024 A52B47 221328 31 Del 2023

2. This certificate 1s valid only to the item calibroled on dale and placa of calibration.
3. This cortilication |5 lracegble o the Intematonal System of Unit,

Rosult of Callbration & { =} Without Adjuziment

Function:  Temperature measurement.

This instrument was connecled wilh lemperaluro sonsern SIN.: 2015870
Callbration| immession Standard uyc Eror Coverage
Point Lopth Temparature Reading _ Factor
(Ch {mm ) {"C) e {*Cc) k
25.0 100 25.002 25.1 0.098 2.00
40.0 100 40.001 40.2 0.198 2.00
€0.0 100 60.00% 60,5 0.495 0.16 2.00

UUC* ; Unit Undar Catibration

The reporied uncertalnly of measurement was based on & slandard uncertainty multiphied by &
coverage faclor k, providing a lovel of confidance of appraximataly 95 %

-olo-

Wl .

a 1157393



BCR ELOOTG

7700 Serles ICP-MS

1 2% Agilent Technolugies
Preventlve Maintenance Checklist - Sinndard

Agilent Preventive Maintenance provides faclory recommended service Tor your unalylical systems to
assure reliable aperation and the securacy of your results, Delivered by highly-trained and certified
service engingers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need Lo reduce unplanned downtime aisd keep your systems epernting o their peak.

For more information abott Agilent Technologles senvices please visit our web site using the following
URL htpoirwwe chemagileni,comsen-ns/prods fservices/patestdefpnltasp:

Customer Informadon

¢ Cuslomers should provide ali necessary aperating suppdies upon request of the engineer.

«  Acustomer representative should be available to the engineer while performing the preventive
maintenunce procedwres.,

o Any pars, ned included in the Parts Lists section of this dociment, are ot partof (e recammentded
Preventive Maintenance service, nor are they ncluded in the price of this service

» 1f a system requires the use of additiont or specinl procedures and/or pars for the irstrument
service, then these must be ardered separately snd charged as & repalr, which may ineur additional
COSLS,

Service Engincer’s Responsibilities

«  Only complele/printout pages that relate 1o the sysiem or module belng serviced

+  Complete empiy fields with the relovant information,

+ Complete the relevant checkboxes In the cheeklist using o X" or tick murk ** in the checkbox.
»  Complele Not Applicable check boxes 1o indicate services not delivered. sy necded,

+  Complele the M service in the ovder of the tasks lisled,

+  Complete the Service Review section together with the customer.

REVICW BY |,

AUPROVED BY 9@#{/5-' A

oxreaL pare N

Agilent Technologic

Ivsued. T-Feb- 2004, Bevision 12 Copyright @ 2013
Page L af B

7700 Scries ICP-MS <+ Aglient Technologies

Preventive Maintenance Checklst - Staadord

inspect and clean system while venting

@ Performa genieral inspeetion of the system.
Loak for any abvious exteral damage or problemws,
Clieck mechanical puiraps for evidence of exeessive fluid leaka,
u’hmpn(t vncumm hoses, pump exhaust lubes and paseer cord for excessive wear,
tnspect Shicld plate caniacls. Clean if needed
?l!spl‘tl the tape hining o the perlstaltic pump damp; replace the lnpe If worn (5043-0030).
Check electronics for dust accumulation, clean  necessany

Mechnnieal

CUNIN EHmps

" Drain ang replace mechnnieat pump fuid.

a/\’urify pruper ol reexcling function of treehanieal prmps, the gas ballast valve must be vpen

I "geplace the oil mist flter

?n&psct and clean or repiace the intet filter (P78 5100-0145 for E2M18, PN SROITO023T lor BHS402)

Yerify proper oil recyelitty function of mechanical pumps, the gas balinsl valve st b open when
ronnerted to an Edwards B2 18

Conling waler system

{I)r;nn rooling Muid

@ Remove, elean and reinstall motal mesh filter.

El/k‘ Fill Polyciear cooling Muld (GA2G2-80010)

E(i‘lean the Air fiter nnd the Condenser by compressed air or vacuum cleaner

Ton lens cleani

27 Remove extraction; amega lenses and clean abl lenses
?{omuw ORS colt. plate bias and defleet teng, clean off fenses,
zeplace octopole. Heinstall all Jenses and the DR colf and close analyaer.

Auto Sampler ASKB00) Serjes

O Clean externnl surfaces of the Autosanpler, this will pratect. the serviee techaician [rom potential
chemical burns
Z-Axis luspection Inspect the Zawis PEEK drive calle for kinks or slight bends. Fower off the
autosampler and manually move the Z-drive up and dowiL using the rotor on the tear of the
instrumenz, Ispeet the Zeaxds drive cable for kinks or slght bends o I the movement s rough and
bard to move then reploce Zea ive cable (PfN G32B6-60331) of Zoaxis drive nasembly (/N
G3286-80330)

Tesed: T-Feb-2014, Revision: 12 Copyright & 2013 Agilont Techuduges
Page Bol §

7700 Series ICP-MS W Agilent Technotogies
I'reventve Maintennnee Cheeklist - Standard '
~
System Informaiion
| Enstrument system name and 10 Tox  TLe03

instrument system site and location ALS Loh"“’“""“i & oeft L‘ﬂ'qu]‘““’l} }D'L L4

List system component product numbers Lict the serial numbers of ceth component

! G5LH A . A Y AL
AL L T A0

: Rl 3 o PN IGYASIG
4 4.

4 ['%

ICP-21% configuratian table Cirelg the type of write in thatype-lf other

Nebulizer [Sticradist | Mlero Flow | \yties Mistd] other

Spray Chariber Pouaas | PFA | other

Tarch SQuprtp? | Demountable | otier

Samping Cone S8 Pt | other

Skiminue Cone S ¢ P Niplated s other
Preparation

IJ'-'cu uy specilic fssues with the eustomer prier to starting

El/i?c\, w the instrument loghook.

U"S;n‘o instriment conlrol settings befare staring the procedure.

@ Perform general inspection of system for cleanliness
Check far proper thstaliation of safery-related parts, nssemblies | sensors ele

?‘hrrk for required Himmware updates and verify with customers 15 they would ke it instadlead,
Begin system vent,

( Issaed T-Feb-Z014, Revision 1.2 Copyright © 2013 Agtlent Techinuloges }_/
2 2of B

Agilont Technoiogiss

7700 Serles ICP-MS 1
Praventive Mointenance Checklist - Standard

@ Pomp Tubing Replacement
Repiage peristaltic pump tubing. Replace al} tubing that goes from the rinse statlon to the pump and
rom the pump Lo Lhe waste/rinse bottles

QG Tesling

Using custofoer's racka and the Agilent sofoware move the sample probe to the 4 outermost corners
and ensure that the probe is centered In the vial

ZTFinal Inspection
Check that. all componerits are tight

Axto Sn I wh

O Clean external surfaces of the Autosampler, this will prolect the service Lechiiclan from patential
chemizal bums

9 Pump Tubing Replacement
Hepluce peristaltic pumyp tubing. Replace sl tubing that goes frum the rinse station W the pump and
from the pump to Lhe waste/rinse bollles.

0O QC Testlng
Uslng custormer’s Lray and move the sataple probe w the spmple vinl i, wash vial and rinse porl and
ensure that the probe is centered in the vial,

1518

[ Teplace ISIS valve seal (P/N G3138-65117)

a7 nspect the tape Ening an the peristabtic pemp clamp: replace the Lape if worn (5043-0030).
QCtest
Varify the functlon of valve and Peripump. Make sure that there is no leak from the valve and purp
tubing connections.

Legied: T-Feb-2014, Revision: 1.2 ComTight © 3013 Agilent Technologins
Pagad of 8




7700 Serics ICP-MS ] Agitent Teehnalogies

Prevertive Matntenance Chechtist - Standard

Restore Instrument

?lmp wystem dows.
Perform the system post chieel.

B-Theck guadrupole matehing,
Perform oriapale matehing.

Q- Ferfy good gas control funciion by chunging the Now end observing Ihe meter readings, perform
an autemalic ofiset adjusunent {or the MFG's,

%n‘l‘y in Tune {using the customer's last tune) ot changes In Tens voltage resull in the expected
sensitivily ehirnge.
Perform Startup including performance report and an Autotune, Trint the Autatung report and
attneh it to s checkllste

B”C!lcck (ha Instrument status and record the mensaremenls in the statas table, (Use *tecord Lop®
in “Maintenanee Loghook? with G7200B software, Use Performance repart with 6720148
sofltwarc)

:’)lecurd the EM and diseriminator Vollages in the results tnble.
2un 10 minute stabitity west with ne solution. Cheek e resuil of RED is belnw 4%,

Guidanee

1 the PM serviee is performad prior to » qualification service, then use the qualifieation procedare nsa
guide for finnl instrument set up and checkout.

Service Review
f trach avaitable reporus/printouls of all tis1s to 1his dozumentation.
A" Muke an entry in he Massllunter Muinlenanee Log Book recording the PM activitics.
O Updatefreset instruinent mainienunee counters us appropriate
[fix the PM sticker £o Lhe system or instrument foghook based on Lhe customer's request.
Complete the Service Engineer Comments section below if there are additional comments
@ Review the service and any test resulta with tie customer.

If the Instrament firmware was updated, record the details of the change in the Service Engineer's
Comments box belew or If necessary, In the eusiomer's 1Q records.

Issued: 7-Feb-2014, Revislon: 12 Copyright @ 2013 nologies
Page G al8

7700 Scries ICD-MS } <+ hgilent Tochnologies
Preventve Maintenance Cheekllst - Stantdurd
7700 Series ICP-MS Tout Results Table
‘Test Description Expceied Test Result | Actael Teat Result
Analog BY Vellage Not applicablc it ¥
Pulse 1V Voltage Kot applicable 446 v
Discriminatar Yollage ot apphealle 4% m |
7700 Serigs ICP-MS Paris List le
Part Deacription Part Numbes Product/Model # Quantty
where aased Consumed
1. Rowh Pump Ol GE40-0834 T ICE-MS 2
Oll Mixt Filer Kit fur E2M18 F162-1060 7700 ICT-MS 1
il Mist Filter fur D502 SI0934THOD2 TTO0ICP-MS -
g‘r;lllélzi:l].;!]g:mktl for Sample G4280.67000 T ICr-MS q
FT00 Cewpale GAZBO-GTE TT00 ICP-MS i
Pulycloar conling fuid GI202-80010 GIRTRIGBROZA 1
Rinse ; Deddn wbing 328880117 ASKASH0 4
“Pubkig £ conmection kit for G1286-50118 ASKG00 1
drain
Pertstaltic pump tubing sel G31680-66320 1-AS -
Draln wbing to rinse battle and Ga60-65028 B L-AS -
drain bintle
Teotor seal For Vadve (1515} G365 117 18IS [
Adilltlonal parts moy be requlred from enginenrs atock:
Inlet Filter EZMIE 51600145 7700 ICT-M5 -
Inlet Filver DS302 SROITO023T TTOOICH-ME -
Puristalile pinp tywe (30m roll) GG13-0030 7700 ICP-ME -
Pofishing Paper it G835 FTO0ICP-MS -
(40071200, i sheets caciny
Cottun Swabs, ultra-fine conleal 2I00-2574 1700 1CP-M5 .
bud shape at bath ends {100/pK)
Alemina Powder ABO0-0701 TT00ICP-MSE -~
Um-frecpaper 030A3-6005 1 T700 JCP-M$ -
7-Axls Drive PEEK Cuble (Anti- GAZBO-804L ABXN-G00 -
Kink}
Z-Axls Drive Assenbly {PEREK, GEI5-80030 ASX-500 -
Anti-Kink)

Issued: T-Feb-2014, Revision: 1.2 Copyriplt @ 20138 Agllent Technologies
Page7of 8

7700 Serles ICP-MS Agilent Technologios

Preventve Maintenance Checkllst - i

N

7700 Series ICP-MS Statys Results Table

O Check thits box if yan kuve run a performance report (o record the meter rendings, Print out e
report and sttach it to this checklist, Instead of completing the table.

Analysls Mode | Annlysls Mode Annlysis Mede
hfeasurement Standby Mode No Gos Mode H; Gas & dmlfmin e Gns @ dml/min
IF/DK Pross 745 Pa 247 M - Pa 2]
TP fevabution 10 % Wl = N % Q%
Analyzer Press $56%i0 Pa|  245%0 Pa - Pa B.45w0 T
Water RE/WVO/IF o i_‘,u Limin
Water Tempamtare 74 oC
Inlet Temp i%.s A+ 19.4 ]
fnternal Temp 160 ¢ Abd ¢
TF Power B {1H%| Walts
RF Reflect 5 Wi
Piasma Freq, qbny Mz
Carrier Gas (B gl kPad
Ar Gos Tank Press ﬁ{ﬂ kPaG
Carier Gas {00 Limin
MU/DIL Gax 9198 Limin
Flaxma Gas A6 Limin
Aex Gan 344 L/min
S7C Temperature 2e C
OP Gias Tank Press™| - kPaG = kiat
Optional Gps ") ~ 1

@ Do not fill in the shaded cells fn the table. Thete are no measuzements for these combinstions.

Notes:

Insued; T-Fel-204d, Revlston: 1.2 Capyright & 2013 Agllent Technologics
Bage O of B

7700 Serles [CP-MS t <t Aglient Technologies
Preventive Maintenance Checkllst - Suundard

-

Service eer Cornm optional

If there are any speciie points you wish te nole as part of perforining the service or other items of
interest for the rostomer, please write in this box,

Other Impgrtant Customer Web Links

How to get informution on your product: Literature Library - i, S ngiient comZehrmilibrary
Need to know more? - www sailent.com/chem/educgtion

Need technleal suppon, FAQs? - wavw,stilent.com/glien /techsupg

Need supplies? - mww.agilen comschem/supplics

o
Q
Q
o
Service Completion

Service reqUist numbar M Pate service completed 1z Jvet E02>

PO P
Agilent signature Customer signalure S‘u\ 'v-’h“”' Hi
e ———

Document part number: G3280-6007H

Istacd; T-Feb-2014, ftevision: 1.2 Capyright @ 2013 Agilent Technalogies
Page S ol 8




Tune Report

Operater Hama Supnkwan bak
Ay Baieh CasgfanhCPMHTserTuno.b
4. Deler Tl L2021 40592 M
Repon Commant P 12 Juns 2023
Lnstrument Hame GIZBIA 12051612
[HoGas]
Seratty
Mass  Rengo  Gount  |RAD%E  IBackproued
: 106 [BMD [A4H 2500
N I A i e T un Y svt B 1) e i L
e A P e e
205 socos |1emes  [3sw 5.5
it
Samplng Patiocfses] 0311
Infegratian Time [sat) (A
OxidaDautly Chargsd Ratlo
Oxide 1551140 1432 %
Coubly Charged 701140 1508 %
ReschtanAda
Moss  [PeskHeight  |Axs  1Wsgh  |w10%
7 5337.84 7o |0 0336
1 19 278404 £0.0¢  [0.55 0.210
A f~ 205 £5010.73 o560 048 0128
i Integiation Tiesy [5oc] o1
L4 [ Acgqulshian Thas [saz) 2274
i
— ¥ Aoy Linsar
Turs Parametars
Plasta Pemmeiers
Plastna Mede - Nabullrer Gaz 1.00 Urnin Makeup Gas 210Umn
R Power 1550 W Qption Ga3 - Auiiary Gas 0.90 Unin
AF Maiching 180V Nebuitzer Pumg 0,101 Flasma Ces 15.0 Limin
Samgie Depth BEmm G Temp 2
Lens Parameisrs
Exwmel 1 ooy Omege Lens BAY Olect nev
Extmed 2 S50V Gl Entronese 30y Plato Blos B
Omoga Biss S0Y Ceil Exlt 50V
Cofl Peromatora
Uso Gas N2 3rd Gas Flow - Enargy Discriminslion 5.0
He Pl 0.0 mUmin Ot Bize -asy
reld /1273021 405 Prt
Tune Report
EM
Dseriminator 45mW Arlcg HY 1BV PusoHY 1456V
L BH2ROI1 405 P

BISCC

Tune Report
HE Flow - CoP F 1Bav
QP Pammsters
a3z Gain 15 Axs Goin 1,002t QP Bias BT
Mass Offzat 124 Axls Offset L3H
Hafdwaro Seinga
Tarh
ForchH 0.4 e Terth Y a.0mm
EM
Slacminator 45wy Analog Hy 1248 Pulse HY 146V
[He]
Sarmitivlly
Mams  |Range  Count  RSDY |Backpmung
19 Teees  jiikes |25z [reog
IR R 2emn |13 25w |5Ew
il e L P P |
205 e |aEn faros 1230
Samping Paded {ser] 3.3
Integration Tme faze] 93
Oxtde/Dauibly Cnamed Rate
Oxide 1584140 LIEG S
CoublyCharged 707140 1508%
Tung Parareters
Plosme Pormeters
Flusms Mode: - Hetaiizer Gas 1.08 Umin Wakaup Gas .19 Umia
RF Power 1550w Opton Gas - Aynlary Gas 0.80 Lmin
RF Maiching 180V Nebalrer Furp 010ma Plarma Gag 158 Uimln.
Eampte Deglh B0 mm SIC Temp 2%
Lens Prramatem
Exuact 1 tev Orega Lene 74¥ Defect I8y
Extract 2 2009V Cell Ert:anze -5V Piate Blas BE Y
Omega Bies -0V Cedl Exit Sy
Call Paramiaters
Use Gt Yes Iid GasFlow - Erergy Disarminstizn 1.0V
Ha Fiow 4.5 mUmir Ot Siag -0V
H2 Flowe - QP RF 00V
QF Prrametans
Maoss Galn 145 Aois Gain 1,002t GF Blax -18.0V
tass Offsct 124 Aula Offzet ¢z
Harwere Sartings
Toch
TorehH 6.4 min Torch ¥ 2.0 ma
2 12020 405 EM
o o o § Frmered B0 omocon &
Metraicgical Certer
SCHECD Services Company Limited

332 Moo 3, T Banpa, AKaengkhoi, Saraburi 18110
Tolephone . +66 2 586 57924 Fax . +66 2 586 5100
Websfte - www scieca.coth E-#tail - calibrate@seq co th

CEME- BN AT RALS

Certificate No, T231676 Page

Certificate of Calibration

[ef6

Equipment : HEATING BLOCK

Manufacturer 1 Environmental Express

Model . §C196 reviewny Jribme T
Sertal No : 6974CECW3285 AFEROVED Y __5}.:@[7;,&;},
Customer Code : BKK_ELO0054 NEXT CAL. DATE g?!,‘(??ilas' -
ID Mo. t T5306A3

Customer ¢ ALS Laboratory Group (Thailard) Ce.,Ltd.

104 Phatth kan 40, Phatthanal Rd., Khwaeng Phatthanekan,

Khet Suon Luong, Bangkok 10256

Customer Location

Acid Digestion Ladb

Date of Receipt

13 Septenber 2023

Calibrated By Saneg Musikawan { Site Calibration Manager }

-

=

Approved By :
Dale of Issue : 18 %P N

The uncedalntiss are for a confldence probabitity of approximately 95%.

{Sujfar Naknakred (Site Calibration Manager )

This Cerlificate |5 issued in d with the itians of grenled by the Thai Laberatery Aecreditation
Scheme which has assessed tha measurerment capabifity of the laberstory and s trzceabilily fo recognized naliens!
standzards and Lo the units of it realteed at the o ponding natienal standord 1gherstery. This cortificate may
not bo reproduced cthet than in 1l except with the prlor witlen approval of the Metrolegical Centor.

FALLTY |09 0557



Metrological Center Metrological Center

! 8C| ECO Services Company Limited @’ %i@ SCi ECO Servicas Comnpany Limited
An b

e i1 3312 Moa 3, T.Banpa, A.Kaengkhal, Saraburl 18410 bl e 33/2 Moo 3, T.Banpa, A.Kaengkhei, Saraburi 18110

Telephone : +66 2586 5792-4  Fax : +66 2 58€ 5109 Tolephone ; +56 2 586 57024  Fax : +66 2 586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.coth Wabsite : www.scleco.co.th E-Mail : calibrate@scg.co.lh
Certificate No. T231676 Page 20f 6 Certilicate No. T231676 Fape 3 of 6

Calibration Repori Calibration Report

Equipment 1 HEATING BLOCK
Date of Calibration 1 32 September 2023
Envirenment : Temperature ; 21.8-23.1 “c

Llze Yoltage : 221.6-2263 Y
Relutive Humidity : 35-65 %RH

Conditlon of this resuits of calihration :
1. This ¢quipment was calibraled by insert 20 standard thermocouples type T inte iis chamber , the other one
standard thermocouples type T use for ambient temperaiure measurement . The calibmtion was denc in according
1o W20
All data show below were final values and the initial data [rom customer request , The temperatore seale used
was based on ITS - 90,

2. Relerence Standand tnstrument ;
Instruiment Model Instrument No, Centificate No. Duc Date
TCc TYPET TR2I-TNIG T230014 17 January 2024
Tc TYPET TNII-THag T230014 17 Juntvary 2024
DATA LOGGER ~ 34570A T151 T230014 17 Jamuary 2024
3. This cenilicate is traceable o
Natignal Institate ol Mettotagy ( Tliailand J through Metrologicsl Center { NSC-TISI-TIS 17025 CALIBRATION 0244))
4, Condition ol calibrated jiem : good
Equipment Deseription :
Time Constant 2 Uour __ 20 Mimue Ai_ 95 °C
Frosh Al Damper | 1Open  [_IMin [ Mediun  [] Max
D Close
[X]Not Available
5, Adjusenent @
() withow adjusimen ( X ) afier adjusiment

Approved By,

FRONT CONTROL,

Appraved By.
FB.LI3 1087300557 Fhi-L13 H0B/30.05-57
Metrolegical Center Metrological Cenier
S8Ct ECO Services Company Limitad 5CI ECO Ssrvices Company Limited
e 332 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110 e s 3312 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18410
Telephona : +66 2 586 5792-4  Fax : +66 2 586 5109 ‘Telephone : +66 2 566 57924  Fax : 466 2 586 5109
Wehsile : www.scieco.co.th E-Mail : calibrate@scg.coth Website : wwnw.scieco.co.th E-Mail @ calibrate@scg.ce.lb
Certificate No T221676 Page 4 of 6 Certificate No T231676 Page 5 of 6
Calibration Repori Calibration Report
Measurement Results Measurement Results
Caliuration Foint Average Standarg Reading at each poslifon {'C) Callbratloa Point Averoge Standard Reading at each goslifon C)
R1 Holel-Holeb;  TN2I TN TNZ3 TN TS ‘INzé 11 Holel-Holeb]  TN21 TN12 TN23 TN TNIS TN36
CAL POLNT May 85,01 8441 95,20 95.41 945% 95.17 CAL POINT Max 105.23 10432 105.42 105.25 164.44 105.27
95 in 9457 93938 93,75 9442 M0 4.2 108 Min 104.99 103.95 105.13 105.05 164,11 104.96
Averupe 5438 pARES 9198 5547 9426 9495 Avetuge 10309 104 13 10524 105,15 10428 108,02
ft2 EHolehEHalkl2] TN27 TN28 TN28 TN TN3 ‘TN32 I R1 HoleT:Holetl| TN27 TNIR TN2G TR3D TN3 | THI2
Max 95,36 9543 9515 95.16 9535 5497 Max 105.50 10512 105.18 108.22 108.12 1816
hhan G494 84.95 9472 4471 94580 §4.57 Min 10511 184 62 104,96 10300 1492 10497
Average 95.15 85.1% 2496 04.04 95,13 §4.77 Average 105.20 1050 105.07 10511 10507 105.04
R} Hole1d-HoklB, TNI3 AL TN3% TN TNIT TN38 R3 Holcld-EHolel]  TNI3 TS TNIS TN36 TN3? ‘TN3B
Max 55,37 95.50 9522 9521 9533 9531 Max 105,37 18563 108.01 104.50 10469 108.19
Min 8453 65.09 0478 8482 9488 54.36 Min 108,47 10537 104,75 104.59 1L5D 10500
Average 95.1 95.30 95,00 95,02 9511 95.13 Average 10527 105 50 10458 104.69 104.50 105.00
[ R4 Nulel9-Nole2d| TN39 TN4D TN21 TNIZ TN TN24 R4 Holel9-Hole2d] TNI9 ENAG TN21 TN22 TN23 T
Max 8559 9442 94.52 94.24 94.63 84.67 Max 10531 10442 10641 1T 105.63 10532
Min 9521 94,06 94,13 7388 9428 sa27 Min 105,08 10422 106.15 10341 105.37 108,56
Average 95.40 94.34 940 §4.06 9445 9447 Avergt 105,19 10433 106,28 104 56 10550 105.52
R5 Hole25:EoledDj TN2IS TN26 TN2T TNIR TN TN3A R5 Holp25-Holed0] TN2S EN26 TN27 TN28 TN TNIG
Max 95.19 95.38 9291 95.30 95,14 55.01 Mag 10595 106,26 10054 105.78 105.59 105.87
Min 94.83 8503 92.56 4495 74,79 9470 Min 104.87 T05.96 103,08 10558 105,36 105 68
Average 5.0 95.20 9275 95.42 9496 84.87 Avcmge 10481 0611 034 105,67 105,48 10577
R6 Holedl-Holedb; TN TNIZ TN33 TN} TN3I5 TN36 RG TNlole3i-Hale26} TN3L TN TN TNM TS TG
Max 9463 §4.50 9477 8431 94,24 5187 Mox 104 75 0486 10460 105.20 10538 10539
Min 3324 94.5% 4 93.98 93.92 5196 Min 104.54 104.63 104.5% 105.00 104.32 10418
Averige 9443 9472 9160 9414 9408 93,71 Averuge 104,65 10478 10469 105.1 103.41 105.28
R7 Holed7-Holed2i  TNIT TNIE TN39 TRa0 TN2] TNi1 RT Hale37-Holed2] TN37 TNIE TN TN TiN2L TN12
Max 9430 5434 904 3381 9559 9555 Mux 10430 104.90 10455 105 65 105,85 10385
Hin 9385 54.05 9.47 9348 9339 5490 Min 104,09 10472 10364 102 4% 104.63 10452
Averige 2413 94.24 03.86 83.63 94.64 2512 Average 10419 104.51 10475 104.57 194.76 104,68
I RE Holed3-Floled8] TN} TN TN2S TN26 TN2ZY TN28 RE Holed3-Haled8| TN TN TS TNI6 TNI? TN
Mox 95.99 95.63 9528 95.20 Y545 5487 Max 10531 105 85 105.29 105,61 105.42 105,19
Min 95.57 45.15 94.52 24.84 94.9% 93k #in 105.43 105.61 10534 10527 195.18 M54
Avenage 9578 3539 9508 95.07 95,22 3168 Average 105.58 105.73 10$.27 10544 195,30 10561

Approved By, E Approved By. i

FALLIS 087300557 Fhi-L13 108730-05-57



Metrological Centar

gfﬁ%ﬁ% SCIECO Servicas Company Limited
B 33/2 Moo 3, T.Barpa, A.Kaengkhol, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +68 2 586 5109
Websile ; www.5cieco co b E-Mail : calibrate@scg.co.lit

Certifieate No. 1231670 Page 6 of 6

Calibration Report

Meusurement Results:

IEATING BLOCK Tanpersiure Digtributlun
Rending (°C)
Setting T} Stabilly (2°8) Uncertalaty (+C)
Mia, Max Avtrage
1000 1003, 100.5 1804 016 ot
1070 107.0, 1071 ] vlg 078

* The quated uncertainly exchude = unifarmey *

The calibration resuh apply anly 1hs zhave calibrated jrenm.

The result of test was foumd securale ay shaw v dule and place of tost only

Thz reporct exprnded unceralnty &5 based e o Sandsnd wnianzinty molipliod by 5 coveregs factor & which for a tlisinbubion, providing

u teved af confidanse of approximately 95 %4 .

Approved By,

FAL-LE3108720-05-37

Metrological Center
@ISCG :

8CI ECO Services Company Limited

3272 Moo 3, T-Barpa, AKaengkho!, Sarsburi 18110, Thalland, HEE Tl TS et

Metrological Center

P 8Ct ECO Services Company Limited
@‘ SCG 322 Moo 3, T.Banga, A Kaengkhol, Sarabusi 18110, Thalland,

Certificate No. T221644 Page 2 of 4
Calibration Report

Equipment Chamber { Cold Room )

Date of Calibration ¢ 30 June - | July 2022

Enviremment Temperature ; 13.9-13.7 °C
Line Voltage © 222,9-226.5 V

Relative Humidity : 55-635 %R

Conditton of this results of calibration :

. This equipment was calibrated by insert ning standard thermacouples type T inlo s chamber |, the other onc
standerd thermocouples bype T use for ambient lemperature measurement . The calibration was done in accerding
to WI-T20 (based o ASTM E145-94 { Reappraved 2001) and AS28531986 ).

All duta show below were final values and the initial data from customner request . The \emprerature scole used
was bazed 0a ITS - 90.

2. Referenge Stendard Insmument 1
Ingirament Model Ingtrument No. Certificate No. Due Date
TC TYPET THI6I-TNLTO T210009 30 huly 2022
TC TYTET TN -TNLSD T210069 30 Jaly 2002
DATA LOGGER  34370A TI49 T210069 30 July 2022

w

. This cemificate is lraceable to
National Instinute of Metrology { Thailand ) through Metrotogical Center ( NSC-TISI-TIS 17028 CALIBRATION 0244)
. Condition al calibrated itern : good
Equiptnent Description .
Time Constant 3 Hour - Mingte A3 C
Fresh Air Damper [ Open DMin D Medium |:| Mue
[ciese
[X]Net Available

I

o

"

. Adjustment ©
( ) without adjustment { X ) after adjustment

Approved By.__i.’j’“/_________“

FM-LIS 1711 5-05-63

Saraburi Tel: +86 3627 3086 Fax : +58 3627 3100 RSG.TISLTIS §T038
Bangkok Tel: +668 §205 6851 , +669 B247 2350 CALIBRATION uzes
Website : www.scieco.colh  E-Mail; calibratei@scg.co.th
Cerilficate No. T221644 Page 1 of 4

Certificate of Calibration

Equipment r Chamber { Cold Room )
Manufacturer : KOLDTECH
Model : KM 320 REVIEWEY ..
APPROVED BY M‘]—AL'
Serial No. : TBN-1012061/05
' nexrca oare 2ol12fan
Customer Code : BKK_EN0i67

ID No. T2463A3

Customer

ALS Laboratory Group (Thailand} Cao.,Lid,
L4 Phatthsnakan 40, Phatthanakan Rd, Khwaeng Phatthanakan,
Khet Suan Luang, Bangkak 16250

Customer Location

Environmentat Laboratory

Date of Receipt 1 27 June 2022
Calibrated By : Sujjar Naknakred ( Site Calibration Manager)
Approved By ; PC8 [ Doonchai Suriyawong (Site Calibration Manager)
Date of Issue g phuLHn
The inthes are for a confid probability of approximately $5%.
This CerdMcale is Issued in d; with the itions. of i granted by the Thai Laborafery Accredltation
Scheme which has assessed Lhe moasurement eapabliity of the laboralory and He {rmceability to recegnized natians!
standands and to Lhe units of realized at the panding natlonal standard laboratory. This cerUficate may

not bie reproduced olher than in full excepd with tha prlor weilten approval of the Melrolagical Canter,

FM-LI4 117010204

@I SCG Metrological Center

SCHECO Services Company Limited

. . HEC-TISLYIS 17
332 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. AN

Certifieade No. T2Z1644 Page 3 of 4

Calibration Report

138
|
! |
4 | 3A
A 5
4F o
.
[PV 7. 70 12F_
P 144
el !
: i
i s
I ’
TEL SA

C#Cenre, F=Centreof Face, A=Comer, E=Centreof Edge

1IC = TNI1G1 HF = TNIT1
2A = THNIGZ 12F = TNIT2
JA = TNig} 134 = TNI7T3
4F =  THNI1G4 A = TNIM
5A = TNI1&S 15F =  TNI?S
6A = TNI1é6 HE = TNI?6
FF = TN1&7
8F = TNI16B
8A = 'TN169
104 = TNITO

Approved By

FM-1L15 17150543



BKK_ELDQ3?
iy Metrological Center
}\@){ l SCG SCI ECO Services Company Limited

Agilent
3312 t4on 3, T.Banpa, A Kaongkhoi, Saraburi 18110, Thailand. HseIsITIS 17028 CI’O SSLab

CALIBRATION 0244

From It 1o Dutgerne
Cerlificate No. T221644 Pape 4 of 4 .

Agilent CrossLab Start Up Services [ = = m a7
Calibration Report LREvIEw EY Al

Agilent 5100 5110 ICP-OES wenovznar .. Bt/ A
Preventive Mainienance Divroa pae BN

Measurement Resulis:

Avteage Standard Reading al each positien (BC)
Calibration Point TWIS1 | TN162 | TN163 | TNI64 | TNI65 | TONI66 | ‘TNIST | TNIES | THLES [ TNIZ0]
Agilent Preventive Maintenange provides faclory recommended service for your anafylical
.2 ) El 1 X 0| o 1 £ '
: BTE 2R )75 2B | 295 | 26 | 30 396 | 303 | 26 instruments ta assure refiable operation and the accuracy of your results
TNITI| TNUZ | TNITS | TRI7 | T175 | TR178 Delivered by highly trained and cenified sarvice engineers using genuine Agilent paris and
supplles, Agilent Preventive Maintenance provides what you nead 10 reduce unplanned downiime
201 | 202 | 288 | 3os b o297 | 322 and keep your systems operating at their peak performance.
This checklist is used as a guide for campleting the preventive maintenance tasks. A signed copy
of this checklist 1s provided for your records.
Chamber ( Cold Reem) Temperature Distributlon
Reading °C) Coverage
Setting (°C) Average (') | Siability (°C) | Uniformity (°C)|  Uncertainty &'C)
Min , Max Average Factor k
30 29,40 12 P2 1,05 130 166 200

* ‘Thz quoted untcrlainty exclude = unifosmnity ®
The calibration rosult spply only the sbove calibrated fiem.
The result of test was found accurate ax shown on date und place of test only.

The reported exganded inty it based on 2 saadard inry multiplied by & coverage factor k. which for a t-distibutlon, providing
& Jevel of confidence of approximately 95 % .

M Revaion AD2 Bsued 21 January 2022
Approved By~ - et Nutrbee G231480075 Pagm_of_

© Aghnt Techuloges, Inc. 2022

FM-L15 H715-05-62

Agitent Agilent
Agilent 5100, $130 Praventive Maintenanze Checklist CFOSS LEﬂ b Agilent 5300, 8110 Prewenthes Mainlenance Checklist CI‘OSSL& b

From braigh! 1o Cuzame. From kesgit 1 (utrirre

Introduction Important Customer Web Links

+ Toaccess Agllent University, visit hitp //wvew aglent comicrossiab/university/ 1o learn about
trafning cptlons, which nclude onling, classroom and onsite delivery. A training specialis can
work directly wilh you to help determine your best options.

»  Customers should provide all necessary operating supplies upon request of the engineer » Toaccess the Agllent Rescurce Center web page, visit Bips /e agilent comden-

usfagilentresources The following information topics are available:

Customer Information

«  Agustamer reprosentative should be available to 1he engineer while performing the preventive
mantenance procedures. Cuslomers are responsible for regular maintenance and are

‘ N +  Sample Prep and Containment
encouraged Lo ohserve 1he service represeniative 7 3

»  Any paris nofincluded In 1ve Parts Lists section of this documnent are not part of the * Ghemical Standards
recommendad Preventive Maintenance gervice nor are they included in the price of this - Rnalysis
service

» Ifa system requires the use of exira or special procedures andfor pans for the mainlenance * Service and Suppon
service, then these must be ardered separately and charged as a repair, which may incur + Application WorkNlows
addltionat costs

» For cusllomers ua:ing HF applicatians, the inslrument should be relumed te its standard + The Agllent Commynity is an excellent place to get answers, collaborate with others aboul
sample irtroduction system applications and Agilent products, and find in-depth documents 2nd videos relevant 1o Agilent
technologies Visit hitps//cemmuntty agilent com/welcome

» Vigeas about speclfic preparation requlrements far your instrument can be found by
searching the Agilent YouTube channgl ot hips e youttibe comiuserfan lent

o Need to place o service call? Mlexible Repan Options | Agilent

’ H Revsian AQR lgjued 21 January 2022
- Agllent Documen Kumber G00T452075 Page_of_
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Frem besight o Gatcome

Service Engineer's Responsibilities

» Contact the customer and ensure that all necessary supphes are avaflable before the
preventive mainlenance visit

+  Dnly select those pages that refate 1o the system or module being serviced
»  Complete empty fields with the refevant informarion
+ Complete the relevant checkboxes in the checklist using eher a *X* or tick mark v~

+ Chack “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate

= Complete the Preventive Maintenance services in the most logical order ralevant o the
individugst systemn service In the arder of the tasks listed

«  Comglete the Service Review section togethar with the customer
»  Complete the fields {or page numbers 2t the foot of each selected page

»  Add relevant page numbers to sefected pages and complete the total number of pages field in
the Service Complation section

= Askthe customer to sign the Service Verificotion section including the customer's and your
signattire.

ke
Revimon AOE 1tused 29 Jenwaty 2022 tergt H
Dacumen Hamher GH1250075 Poge ..ol d b Agllen‘i
© Agiton: Technologies, Inc 2023 AR,

Agu!ent
Agilent 5100, 5110 Prewentive Maintenance Cracidsst rDSS La b

Foom Irsight 0 Duttama

Preparation

[ Discuss any specific issles wath the customer before starling

BT Review the instrument loghook for recorded probiems and comments

B Save instrurment control sestings befote slaring the procedure

{4 Perform a general inspection of the systern for cleanliness

{4 Check for proper instalkation of pans, assemblies, sensors el

71 Check system for required inslallation of components and implementation of Service Noles

A Check for reguired firmware/sofivare updates and verly vith customers if they wauld like
thern ingtallzd

El For HF application systems. if standard sample introduction systern was nas installed. ask the
customar g ingtali i

]

Ask the customer o remave any samples from the ICP-0ES sample introduction area. auto
samplar or argund the ICP-OES

Pegs L of '::“:::“’::" Agil&rﬁ

Agnlent
Agitent 5109, 5110 Preventive Maintenznze Checkiist I'D SS L&h

Fram basicht v Dwiomay

Instrument Maintenance

System information

[0 Cheek this box if 8n instrument configuration report is attached instead of completing the
tablz

Gsoioa j MHbetcons
ALS [ Buk)

L!itsyllem:Cgrhpé_ _'m'PrédaimNiamb'_éis' : Listl_ﬁeéé'riat_i'i_t_lr_nb_ﬁ'rs'_n:f_c_ab?!C_omp::_ne_

1 GRWN\0A MYsbayeong

H of4aen AU EaP el

3 HYLAL L2G -0t ER

4 G%hgy AUARGY 0115

5

&

7

4

9

{CA-0ES Canflgtratian Teblo Girelé tha typé of wrltein the type I oter

Hegufizer Type Sfipra'ﬁ Oretleb | Canlkel | Orher

Spzay Chamber - Cyclonic Single Puss ] Cyelonia Deuble Pass | Other i
o Radil | Dast View | Gther - a
Terch Type o Onh Feae | Berns Demountzbie | Fully Demountabie ] Other )
Ineetar (Fameter 2-'rrr;;1m1 ;mei 3 Aram | B.8mm | Gither

Ingactar Material g@z | Ceramuc { O .

et 21 Jewary 2022
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Frzem brigh1 12 Ouzmme.

Preventive Maintenance Procedures

Record Pre-PM Instrument performance
Z1 Run Instrument Performance test
£ Recordresults in fnstrument Performance Test Results Tabie ~ Pre-PM

Clean and inspect ICP-0ES system

' Look for eny obvinus external damage ¢r problems
' Inspact water cooling hoses, gas lines and power cord for extessive wear or damage
H Perform o generat internal inspection of the System for excessive dust accurmiation, slean if

necassary

2 Inspect sample introduction components and tecord any required maintenance 1n the Service
Engenzer Comments and notify the custemer as the required actions raquired

I8 Record the instiument operating conditions in the ICP-OES Status Results Tablz

E Replace the polychromator purga filler

I3 Replace the radial pre-optics window

Pl Replace the axial pre-oplics window for SYDY and VDV instruments

Check exhaust flaw for the cofrect positive extraction at the exhaust dust to insure they meet
munimum specfications

2] Replace ar inlel dust filter

2 Replace high capagty air intet dust flser element if instelied

A Remove and ¢lesn mstrument water inlet filter

Agilent Water Recircuialor

m]
)
Fa)
a
7z

Service not applicable

Crain ceoling fluid and remove any particles from the chiller resenvorr
Remove, tlesn and reinstall water inlet mietal mesh fiter if present.
Re fill with Agiert Cool Clear conling fuid

lean the cochng system A fitier and the condanser

fage el
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From izt 1z Duacmmn Frems tngigin o Outcome:
SPS 3 Auto Sampler ICP-OES adjustment
Z Service not applicabls 1 Check pasition of Zn peek, adjus! i required
O Power cycle the avtosampler and verify successfut intialization A Check Argon Ratio, adjust to specified valuz if required
O Inspect X and Z axis bells for wear Replace is necessary [# Perform Deteclor Calibration
O Clean X and Z axls slide shafts [A Perform Instrument Calibration.
D Using customer's racks and the Agilent software move the sample prabe 1o the 4 cutermast

< rinse pors, ensure ihal the probe is approximately centered in the vial,
COTARES NG [INSE part, Snsur Probe|s approKimately e Record Post-PM instrument performance

SPS 4 Auto sampler A Run Instrument Performance test
Pl Record results in Instrument Performance Test Results Table - Post PM
O Service not 2pplicable B For systemns using JCP Expert version 7.3 and above, run the following Instrument tests
B Clean the spilt tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergant [ subsystern Communications Test
1A Clean the suto sampler cover panels, if cover kitis inslalled, with domestic window cleaner B ArFlow
1 Check the X-axis and Z-axis drive bells for cracks, splits, damaged teeth, excessive B Water Flow
fraying, coler changes of degradalion from fumes. @ GosFlows
Fl Check the X-axis, Theta-axis and Z-exis FFC cables lor cracks, incorrect positioning, damaged
B RF Generator
edges or damaged conneciors. P o
. . " " era 51
8 Pump Tubing Replacement. Replace peristallic pump twbing Replace all wbing that goes m €
from the rinse station 1o the pump and from the pump to the waste/rnse bottles [ Optics Test
B Testusing customer’s tray and mave the sampla proke 1o the sample vial 1, wash vial and J4 Nehulzer Test
rinse port and ensure that the probe is centered in the vial. If nat use calibration wizard and .
calibrate the position ' Record the resull in the Instrument Test Results Table

AVS 4, 6, 7 Advanced Valve Systemn

O Service nat applicable

& Replace valve rotorseal 5“?‘”\'

B Check fitlings for signs of leaks

@ Check tubing including sutesampler tbing for Kinks or excessive wear
@ Check high flow pump for signs of leaks

Rewsicer A D2, Fsued 21 Jonuary 2032
Decurment Humber 6201460075 Pt _af
@ aglent Tecknstogss. ing 2002

- n Pevigen AC2 lisuad 21 Jarary 2072
. Ag!lent Document Hurker GB01499975 Poga...af . :
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Aplent §300, 5110 Prewintive Maenance Checklst CrO SS La E) Agilent 108, 5130 Preventive Myintenance Checklist C Oss La b
Froe lgizh 16 Dutene Froa barght (a Orsre
Restore Instrument Test Results

O For HF applications, 2sk the customer ta retnstalt their sample introduciion system. astrument Performance Test Results Table

Pl Leave system in an idle state: on and purging Note: These measurements do not form part af any specification and are for reference only
@ Guidance: If \he PM service is performed prior to @ qualification service, then use the g g - T
quakification procedure as a guide for final instrument set up and checkout. v rePM Sonsiihity ’:.?_'*_'?‘? il PostPM Seatitlvity Chy __k i
Service Review A e Y e e
In 213857 nmSRAR %6039 143651 %, 3459 lbh 368 5
[2 Attach available repons/printouts of all 1ests 10 this documentation 140257 $10nm $RBR 159578, % osie.Y 189, 5.60 g 4ae 4
4 Recard Ihe Preventive Maintenance service aclivily In the custormer's recargs/logbook A$396.152 ren SAR 28850, foout 134954 b feed0
[2 Recordihe PM evenl in the Smart Alerls logboak, if applicable
¥ 766 491 nm SAR . X
[d Update/rese: instrument maintenance coumiers as appropriale m ‘P‘Hb A 2’,151 218 Q"\,HE b 1R654.9
[A Affixthe PM sticker to the system ar instrument logbeok based or Ihe customer's request * Axial result is nol applicable for GBOTBAA GBO1 244 Radial View instruments
Pl Camplete the Service Engineer Comments section if there are additional comments
A Review 1nis service, parts replaced, and test results oblained with the cuslomer Instsument Test Results Table
[ Ifthe instrument firmware was updated, record the details of the change in the Service

tote si i
Engineers Commients box, Systerms in & comphent environment may need adtional Mote: The Instrument Test results are for systens using JCP Expert version 7 3 and above only

documentation. — oam ; -
. Instrument Test - - . Result
[1 Complets the Signature Page with both Service Engl and C gl : B
Subsystem Commurications Test fora
AlfFlow foss,
Water Flow Py
Gas Flows Ooety
RF Genesate! Povn
Cemern Test Pans
Opues Tes) j2: 200
Nebulzer Lest PWI‘I
i
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Agilent
CrossLab

Tram esight to Dube

ICP-OES Status Results Table

Note' These measurements do rot farm par of any specification and are for reference only

h _ iidby e’ Plasmn bn 1 e
Kains Veltage 1%, 41% vaC 215158 YA
Maing Current o4y & [LREIA A
Instrument Temperazure 24.4 ¢ W ¢
RF Adr Flow (senacr spaed) ito Hz do.c kz
Flazma Exhaust Temperatare Homgazurement 4.3 c
waler Flow Dsesllster Homeasurement 122 Lt
Water Flow Bowrdar 14 Litrin o9 Limsn
Water Inlet Temperaiure iu.0 c 23.5 ¢
Folyckremater Temparatara »5.0 G 5.0 ©
CLO Terperature 4G e R - 40.0 e
Thesmat Stabilizes 44,05 4 50 ©
Argun Supply Pressure #1359 kPa 544,872 KFa
Fuge G35 Supply Pressurest bl 5% kP 56737 kFg
DOpticn Gas Supply Pressure®l - kPa - kFa
Hetsulizer Elaw No measurement 835 Lirtunn
Kekulizer Back Pressure Ho meagurement 1559 kPa
Flasma Gas Flaw Ng mzagurement Hax Limin
Ausitiary Gas Flaw Ho measuternent 1o Ufmin
RE Power ha measusement 19A .4 w
RF Supply Current Na measusement 2.3 A
AF Susply Yoltage No measusernent 1444772 v

*1 1 option installed

Revsion ADZ, lesoed 21 Fanary 2032
Dazument Humber CEJR4ST6 Fage ol
S Agion Techaclagice I 2127

Agitent 5160 5110 Preventivie Maintenanca Checkhist

£ Agilent

Agil
CrossLat

Frem baigh 16 Btz

Signature Page

Service Engineer Comments (optional}

t 1here are any specific points you wish to note as pan of performing the installation or other
iterns of inlerest for the custamer, please write in this box.

d Durmj M Bpad  woker &ublhj i Yoatvumert  brolegy
Tt rokey eplelny, jtole Mabednyont.

- Regere all vobty lhe nlds Watvo vt afley repnas
Foomdl vooity Pow Smor waktr lgak alao.

- Replage noter wodol vl combive pPH wilhak
Qleyiafion.

Service Verification

Servima Requast Number  pra BRY Tale Service Ugmplaten - May -
By 2 7%

Service Eaginees hamg T Lustomer Hame
svestionanam i Mgpeviie Trbirs htpen

Servics Enginaer Bignatue Custemar Sgnaure .
R b Mg ° Thidi gy .

Toual numper of pages i this dozumen

L

R

Revimon, A Ingued 21 Jaruary (022 oo’
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From lpsigh 12 Dwzae

Agiient 5100, 5110 Freventivie Maintenance Chegklist

Consumed P Pans

: : wart Hmbet
- . GEQI0A GEDT1A,
£010-4

Axig] Pre-Optic Window GEDID-GEO GEO1AAGEDLEA q
Radial Pra-Dptic Wintiow GEO10-68018 Al i

. enr B 5 - Agitent Water -
Agient Corl Clear Conlant Fluid 7990037 Rugirealsior
Purge Gas Fiitee GED10£0138 Al 1
fer Inlet filter GEID0-66007 Al 1
High Czpacily A Filtor GE10-5018% Gotonal -
Roior gepl for 67 pont valve for AVEGST G0454-50002 GBANIAMGEAS -
Reioe seal for 4 pon valve for AVES GB453-50002 2Rkt -

58 Seluta REEH i

?r; @ Selulen to feiza stution 2 Smmod x GEA10-80123 P34 \
Barb comaceler 2 Smm-1 3w D GBA1Q-30124 SP54 1
PVE waste Wbing &mm od » Smen g, 2 Ge410-80122 5P54 1

Additionat Paiis may be hequirad from ciigingér's stock:
X i drive bl 5410047503 5953 -
Z anis drive el 5430047400 P53 -

Pesstaltic gurmp fubing. PYC S
heidged.

il 2 lnind shs4 -

Consumed Parls Reference
(Purchased by customer, not included as part of PM)

O Seclion Not Applicable

R R TR TR T Produet Grhlodel¢ Quantity
Par Degerption - . ¢ . Parl Humber - whereised esnslmed

W h
frovizan A02 apued 21 Jenuary 2022 Dot .
focument Humer GEI1 450075 el R A Agrlent
£ agilem Techikizges bne 2022 B
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High-Performance Liquid Chramatographic Method'®
High-Performance Liguid Chomatographic Method'?
High-Performance Liquid Chrematagraphic Method™?
Uiquic-Liquid Extracticn, Gas Chramatographic Method®
1) Digestion, Inductively Coupled Plasma Method®

2) Digestion, inductively Coupled Plasma/

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

Liquid-Liguid Exiraction, Gas Chromatographlc Method!
Ligquig-Liquld Extraction, Gas Chromatographic Method™
Liquid-Liquid Extraction, Gas Chromatographic Method™
Liquid-Llquid Extractian, Gas Chromatographic Method™
1} 5-Day BOD Test, AZide Modification Method!™

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

1} Digestion, Induclively Coupled Plasma Methad®!

2} Digestion, Inductively Coupied Plasma/

1) Closed Rellux, Calorimetric Method™
Liquid-Liquid Extraction, Gas Chromatographic Method!®

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

sbudn S 58 00
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1 Atdicary
2 Aldicarb Sulfene
5 Aldicarb Sulfoxide
q Aldrin
5 Arsenic
Iass Spectrometric Method™
§ Barium
Mass Spectrometric Method™!
7 | oeBHC
8 | PeHC
9 | 8BHC
10 [y-BHC
1 flochemical Oxygen
Oemand
12 Carbaryl
13 | Carbofuran
14 Cagmium
Mass Spactromatric Methed®
15 Chemical Oxygen
Demand 2) Closed Relluy, Tritimetric Method™
16 Chiordane
17 Chromium
Spectrometic Method™
18 Coler

ADMI Weighted-Ordinate Spectiophotometric Method

(aimmad Snrnnodle) 19 Copper...
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19 Copper 1) Digestion, Inductively Coupted Plasma Method™
2) Digestion, Inductively Coupled Plasma/
tAass Spectrometric Methad™
20 | Cyanide Distitlation, Colorimetric Method™®
21 24".000 Liquid-Liquid Extraction, Gas Chromatographic Methor
22 |44°-0DD Liquid-Liquid Extraction, Gas Chramatographic Methog!
23 | 24"-DDE Ligrlid-LIguid Extraction, Gas Chromatagraphic Method'?
20 faa".0DE Liguid-Liquid Extraction, Gas Chromatagraphic Method™
25 24”7007 Liguid-Liguid Extraction, Gas Chrematographic Method™
2 |44”-007 Liquid-Liquid Extraction, Gas Chrematagraphic Method™
27 | Dieldrin Liquid-Liquld Extraction, Gas Chromategraphic Method™
28 | Endosuifan Sulfate tiguid-Liquid Extraction, Gas Chromatographic Method™
29 | Endosulfan i Liquid-tiquid Extraction, Gas Chromatographic Method™
ki Endasutfan i Liguid-tiquid Extraction, Gas Crromatoeraphic Method™
31 Endrin Liquid-Liguid Extraction, Gas Chromatoeraphic Method®
32 | Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
33 Formaldehyde Distiliation, Colorimetric Method™
34 Free Chlorine 1) DPD Ferrous Titrimetrlc Method™
2 lndormetric Mathod™
35 | Heptachior Liquid-Liquid Exiraction, Gas Chromatagraphic Method®!
36 Heptachtor epoxide Liquic-Lepsidd Extriaction, Gas Chiormatographic Methad!
37 | Hexavalent Chromlum | Filtration, Colorimetric Method®
38 | 3-Hydroxycarbofuran High-Performance Uquid Chromatographic Mathod
39 |Lead 1} Digestion, Inductively Coupled plasma Method™
2} Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
40 | Manganese 1) Digastlon, Inductively Coupled Plasma Mathod™
2) Digestion, Inductively Coupled Plasma/
Mass Spactrometric Mathod™
4 Mercury 1) Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method!
2) Digestion, Inductively Coupled PlasmarMass
spertrometric Method!?
42 | Mathiocarb High-Perfarmance Liquld Chromatographic Method™
43 Methoxychlor Liguid-Ligquid Extraction, Gas Chromatographic Mathod™
S
apl 44 Metharmyl...
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3 Aldrin Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method™®
4 Anthracene Liguid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Method™
5 Antimony 1) Digestion, Inductivety Coupled Plasma Methog
2) Digestion, Inductively Coupled Plasma/
Mass Spectromestic Methad™
& Arsenic 1} Digestion, Inductively Coupled Plasma Method™
2} Digestlon, Inductively Coupled Plasma/
Mass Spectrometile Method!!
7 Atrazine tiquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Mathod™
8 Barlum 1) Cigestion, inductivily Couplad Plasma Method'™
2) Cigastion, ductively Coupled Flasma/
HMass Spectrometric Method!®
9 Senzlalanthracene Liquid-Liquid Extractian, Gas Chromatographic/
Mass Spectrometric Mathod'”
10 fenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methed ™
11 genzalbiilucranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Mathod™®
12 | BenzofkFluoranthens Uguid-Liguict Extraction, Gas Chramatographic/
Mass Spectrometric Method®
13 Benzale Add Liquid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™
4 Benzofalpyrene tigquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric MethadH!
15 Benzofghipaniene Liquld-Liguid £xdracticn, Gas Chromatographic/
Mass Spectrometrc Method!
16 Beryltium 1) Digestion, Irductively Coupled Plasma Method™
2} Digestion, Inductively Coupted Plasma/
Mass Spactrometric Method
17 Bis{2-chloroathyllether Lbepaigh-Liquid Extraction, Gas Chrematographic/
Mass Speditomelric Method™

Py 18 8is(2-ethyihexlphthatate...
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44 Methomyl High-Performance Liquid Chromatagraphic Methed™
45 1 Nickel 1) Digestion, Inductively Coupled Plasma Methad!!
2) Digastion, Incictively Coupled Plasmas
Mass Spectrornetric Method'?
a6 | Oil & Grease 1) Liquid-Liquid, Panition-Gravimetsic ¥athad™
2) Soxhiet Extraction Method'™
a7 Oamyl High-Perfarmance Liguid Chromatographic Method®!
48 Prapoxur High-Performance Liquid Chromategraphic Methad™
49 pH Electromatric Methed®!
50 | Phenots 1} Distiltation, Chlatoform Extraction Method™
2} Distillation, Diract PRotometric Mathod!™
51 | selenium 1} Digestion, Inductively Coupled Plasma Methad™
2} Digestion, Inductively Coupted Plasma/
Mass Spectromatric Method™
52 | Sutfide lodometric Methed™
53 | Temperature Laboratory and Field Methods®
5¢ | Totel Dissotved Solids | Dried at 160 °C"
55 | Total kjeldahl Nitrogen | Semi-Micro Keldahl Method™
56 1 Total Suspenced Solids | Crled at 103-105 °C*%
57 | Toxaphene Liguid-Liquid Extraction, Gas Chvomategraphic Method™
38 | Trivatent Chromium 1} Digestion, Inductively Coupted Plasma Methad;
Colormetric Method; Calculation®®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrametric Methad; Colermetric Methad;
Caleutation™
39 Zing 1} Digestion, Inductively Coupled Plasma tAethod™
2) Digestion, Inductively Coupled Plasma/Mass
Spechiomatic Method!®
P
dui dnsuativ Aihinsed
H Acenaphthene Liquld-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Method
2 Acetone Purge and Trap, Gas Chromatagraphic/
Mass Spectrometric Method!!
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18 His(Z-etipdhexyt)phthalate Liquid-Liquid Extraction, Gas Chromategraphic/
Mass Spectrometric Method™
19 dromadichlaromethane Purge and Trap, Gas Chromatographic/
Mass Specirometrc Methad!?
20 Hromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Mathod'
21 Butanol Purse and Tiap, Gas Chromatographie/
Mass Spectrometric Method!
Equillibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™
22 Butyl Benzyl Phthalate Ligquid-Liquid Pxraction, Gas Chromatagraphic/
Mass Spectrometric Mathod™
23 | Cadmium 1) Digestian, Inductively Coupled Plasma Method™
2} Digestion, Inductively Couplad Plasma/
Mass Specirometric Method™
24 Carbazole Uquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
25 Carbon Disutfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®
26 Carbon tetrachloride Purge and Trzp, Gas Chromatographic/
Mass Spectromatric Method'
27 Chlordane Llguid-Liquid Extraction, Gas Chromatographic/
Mass Spectroretric Method®™
28 | pChioroaniline Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectromatrie Methag?
29 Chlcrobenzene Purge and Trap, Gas Chromatographic/
Mass Spactrometric Method™
30 Chlerodibromomethane Purge and Trap, Gas Crvomatographic/
Mass Spectrometrlc Methad®™
3 Chloroform Puree and Trap, Gas Chromatographic/
Mass Spectrametric Method™
32 2-Chloraphanot Liguid-Licuid Extraction, Gas Chromatographle/
Mass Spectrometric Mathod!?
33 Chramiurm 1) Digastion, inductively Coupled Plasma Methad™

2) Digestlon, inductively Coupled Plasma/
Mass Spectrametric Method!®
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Chremmitm (1) $) Digestion, Inductively Coupled Plasma Method; 51 cls-1,2-Dichloraethylene Purge and Trap, Gas Chromategraphic/
Colormetric Melhod; Caleulation™ Mass. Sbeclrameh'ic Methoo™
2} Digestian, Inductively Coupled Plasma/ 52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chramategraphic/
Mass Spectrametric Method; Colorimetric Method; Mass Spectrometric Method™
Catculation™ 53 | 24-Dichloraphenol Liquid-Liguid Extraction, Gas Chromatographic’
35 | Chromium (v) Colotimetric Mathod™ Mass Spectrometric Method™!
35 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/ 54 1,2-Dichlaropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometnic Method™ ) Mass Spactromatric Method!?
37 | Cyenide Distillaticn, Colerimetric Method!™® 55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
38 [240 Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Meshod®!
Mass Spectrometric Mathadt 56 | 1,3-Dichloroprepene Purge and Trap, Gas Chramatographic/
39 (DDD Liguid-Liquid Extraction, Gas Chromatogtaphic/ Mass Spectrometric Methad!®
Mass Spectrametric Method®! 57 | Dieldiin Liquid-Liquid Extraction, Gas Chromatographic/
40 | DDE Liquid:Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 58 | Diethyl Phthatate Liquig-Liquid Extraction, Gas Chromatographic/
a1 |ooT Liquid-Licuid Extraction, Gas Chromatographic/ Hass Spectrometric Method™
. Mass Spectromatric Meshod™ 59 | 28-Dimethylphenct Liquid-Liquid Extraction, Gas Chrematagraphic/
42 | Dibenzia,hanthracene Liquic-Liquid Extraction, Gas Chromatogmphic/ Mass SpectTomatric Mathod™
Mass Spectrometric Method™ 60 | 2,6-Dinirophenal Liquid-Liquid Extraction, Gas Chromatographic/
43 | oln-Butyl Phthalate Liquid-Liquld Extraction, Gas Chromatographic! Mass Spectrometric Method™
Mass Spectrometric Method™ st | 24-Dinitrotoluene Liguid-Liquid Extraction, Gas Chromatagraphic/
44 | 1,2-0ichlorobenzens Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!®
Mass Spectiometric Method'? 62 | 2,6Dinitrotoluene Liquid-Liguid Extraction, Gas Chromatographic/
45 | 1,3-Dichiorobenzene Purga and Trap, Gas Chromatographit/ : Mass Specirometric Method!?
Mass Spectrometric Method® 53 | Dln-Octyl Phthalate Liquid-Liquld Extraction, Gas Chramatographie/
a5 | 1,4-Dichlorobenzene Purga and Trap, Gas Chromatographic/ Mass Spactrometric Method®
Mass Specirornetric Methog™ ) 68 | Endosulfan LiquicHLiquid Extraction, Gas Chramatographic/
qr 3,3-Dichtorcbenzidine Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spactrometric Methed!¥
Mass Spectrometric Mathod™! 65 | Endrin Liquid-tiuid Extraction, Gas Chromatographic/
a8 | 1,1.Dichiorcethane Purge and Trap, Gas Chramatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 65 | Ethylbenzene Purge ard Trap, Gas Chromatographic/
a9 1,2-Dichloroethane Purge and Trap, Gas Chvomatogrphic/ Wass Spectrometric Methcd!?
Mass Spectrometric Method™® &7 Flugranthene {lquld-Liquid Extraction, Gas Chromatographic/
50 | 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spactrometsic Method™
Sl 3
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68 | Fluorene Liquid-Llquid Extraction, Gas Chromatagraphic/ 84 | Methanol 1) Purge and Trap, Gas Chromatograghic/
Mass Spectromatric Method™ Mass Spectrometric Method™
69 Heptachlar Liguid-Liquid Exiraction, Gas Chromiatographic/ 2) Equilibrium Headspace, Gas Chramatographlc/
Mass Spectrametric Method Mass Spectrometric Method™
70 Heptachlor epoxide Liquid-Liguid Extraction, Gas Chromatographic/ 85 | Methaxychlor Liquid-Liquid Extrastion, Gas Chromatographic/
Mass Spactrometeic Method™ Mass Spectrometric Method™
71 Hexachlorobenzene Liquid-Liguid Extraction, Gas Chromatagraphic/ 86 | Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ hiass Spectrometiic Method™
72 Hexachloto-1,3-butadiens Purge and Trap, Gas Chromatographic/ ar Mathylene Chicride Purge and Trap, Gas Chromatographic/
Mass Spectrometiic Method™ Mass Specirometric Method™
73 | nHexne Purge and Trep, Gas Chromatagraphic/ 88 | 2Methylphenal Liquid-Liquis Extraction, Gas Chromatographic/
Mass Spectrometric Methoc' Mass Specirometric Method!?
| oeten z:;‘:ds';l“ﬁ:;r::;::;ﬂ”’mmg’apw B9 | 2Methylrapthatene Liquid-Liguid Extraction, Gas Chromatographie/
! ’ i Mass Spectramatric Method®
7% ﬁ‘HCH {P;::ids-x;:;xetz:tﬁ:;hﬁﬂchromatograph!d 90 Methyl tert-Butyl Ether Purge and Trap, Gas Chrcmal:]cgraphlc/
3 R Mats Spectrometric Methad
76 YHCH ﬁ:::d;lj:iix:z:zt:zl::;ghromawgfap hic/ 9% | Maphthalene Liquid-Liguid Exiraction, Gas ‘l]:hrcmatographld
b Hexachlorecyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/ . MaS? Sp?:h'urneﬁnc. Method" 1
Mass Speclrometric Methad® 92 Nickel 1) D\gest:on, Endud:ve'.y Coupkad Plasma Mathod'
78 Hexachloroethane Liquid-Liquid Extraction, Gas Chramatographic/ 2) Digesticn, Inductively Coupled Plasma/
Mass Spectrometric Method®! Mass Spectrometrc Method
79 | Indenoi1,2,3cd)pyrane Liquid-Liquld Extraction, Gas Chromatogtaphic/ 53 | titrobenzene Liquid-Liquid Extractlon, Gas Chromatographic/
Mass Spectrometric Method®! Mass Spectrometric Metnod!
80 Isophotone Liquid-Liquid Extraction, Gas Chramatographic/ 9q N-hitrosodiphenylamine Liquid-Liquid Extracticn, Gas Chromatographic/
Mass Spectrometric Method" Mass Spectrometric Method®!
81 Lead 13 Digestlon, Inductively Coupled Plasma Method® 95 N-Nitzosodi-n-Propylamine Llquid-Liquid Extraction, Gas Chromatosraphic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectiometric Mathed®!
Mass Spactrometrl Method™® 26 Polychlorinated Biphenyls Ligquid-Liquid Extraction, Gas Chromatographiz/
82 | Manganese 1) Digestion, Inductively Coupled Piasma Methad®! +PCB 1018 Mass Spectiometric Method
2) Digestion, tnductively Coupled Plasma/ - PCB 1221
Mass Spectrometilc Mathod™® - PCB 1232
83 Mercury 1} Cold Vapor Atomic Absorption Spectrometric - PCR 1202
Methad® - PCB 1248
2) Digastion, Inductively Coupled Plasma/ - PeB 1254
Mass Spectromelric Methog™ - PCB 1260
< MV) {Wx
PIAD, 84 Methans!,., % H 57 Pantaghlorophencl...
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Tetrachloroethylene
Tolugne

Toxaphene
TPHIC-C

TPH {Cyg-Cgt

TPH (Cels9

1,24 Trichlorobenzene

1,1,1-Trichloroethane

diud ATy SHimaned

91 Pentachlorophenol Liquid-Liquid Exiraction, Gas Chrematographic/
Mass Spactrometric Methog™™

98 igH Electrometric Method®

99 | Phenanthrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

100 | Phenot 1) Gistillation, Direct Photomesric Method™
2) {lquid-Liguid Extraction, Gas Chromztagraphic/
Mass Spectrometric Method™

101 | Pyrene Liquid-Liquid Extraction, Gas Chromatagraphle/
Mass Spectromatric Method™

102 | Sslenium 1} Digestion, inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mags Spectrometric Method™®

103 | Siver 1) Digestion, Inductively Coupled Plasma Method!
2) Digestion, inductively Coupted Piasma/
Mass Spectrometric Nethod™

104 | Skyrena Purge and Trap, Gas Chromatosraphic/

. Mass Spectrormetric Method™
105 1,1,2,2-Tetrachloroethans Purge and Trap, Gos Chromatographic/

Mass Spectrometric Method™!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!™

Purge and Trap, Gas Chromatographic/

Mass Spectrometeic Method!®

Liguid-Liguid Extraction, Gas Chromatagraphic/
ass Spectrometric Method™

Purge and Trep, Gas Chromatographic/

Mass Spectrometric Method! 29

Solvent Extraction, Gas Chromatographic Method®2!
Solvent Extraction, Gas Chromatographic Method®2!
Purge ang Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purga and Trap, Gas Chromatographic/

Mass Spectrometric Method™

114 1,1,2-Trichloroethane,,,
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Carbon Monaoxide

Chlorine

Copper

Dicxins

Hydrogen Chioride

Hydrogan Sulfide

Lead

Mercury

Opacity
Oxicias of Nitrogen

Sutfur Dioxide

Sutfurc Acid

Total Suspended Particitate
Yylene

1) Sampling Bag Non-Disparsive Infrarad Method™
2) Nen-Dispersive Infrared Methogh!

3} Instrumenta! Analyzer Method™!

1} Absorption Sampling, lon Chromatographic
Mathod™

2 lsokinetiz Sampling, lon Chromatographic Method ¥
Isokinetic, Digestion, lacuctively Coupled Plasma
Method®!

isokinetic Sampling, Analysis by ISC/IEC 17025
Accredited Laboratory or Analysis by Department
of industrlal Works Registered Laboratory
(Dioxins/Furans Analysis Approvedlm

1) Absorption Sampting, ion Chromatographic
Method™

2) lsokinetic Sampling, ton Chromatographic Mathod™
Absorotion Samplng, lodometric Method!
lsokinetic, Digastion, Inductively Coupled Plasma
Mathed™

1} Isokinatic Sampling, Digestlon, Cold-Vapar Atomic
Absorption Spactrometric Method!

2 Isokinetic, Digestion, Inductively Coupled Plasma
Hethod™

Ringetmann's Method®

1} Absorption Sampling, Pheno'disulfonic Azid
Method!!

2} Chemlluminascence Mathod™

3} nstrumanital Anatyzer Method™

1} Absorption Sarmpling, Barium-Thorin Titrimetric
Method®!

2} UV Fluorestance Methog!™

3) instrumental Analyzer Method™

Isokinetic Sampting, Barium-Thorin Titrimetric
Method®!

ispkinetic Sampling, Gravimetric Method®!
Adsorption Sampling, Gas Chromatagraphic
Mathod™
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115 | Trizhloroethylene

136 | 2,4,5-Trichierophanol
117 24,6 Trichlorophenot
118 1,3,5-Trmethyibenzene

119 | Vanadium

120 Vinyl Acetate
121 | Vinyl Chleride
122 m-Xylene

123 | a-Xylere

124 | p-Xylene

125 ¥ylene (Total}

126 Zinc
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114 1,1,2-Trichloroathane Purge and Trap, Gas Chromatographic/
Mass Speclromatric Method™

Purge and Trap, Gas Chiromatographlc/

Mass Spectrometric Methad!!

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

Liquid-Liquid Bxzraction, Gas Chromatographle/
Mass Spectrometric Method!™

Purge and Trap, Gas Chromatographic/

thass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Methed®
Z) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™!

Purge and Trop, Gas Chromatographic/

Mass Spectrometiic Method™

Purge and Trap, Gas Chramatographic/

Mass Spactrometric Method!®

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Speciromatik Method!

Purge and Trap, Gas Chromatographic/

Mass Spectiometric Methad™

Furge and Trap, Gas Chromatographic/

Iass Spectrometric Method'™

1} Digastion, Inductively Coupled Plasma Method!™
2} Digestion, Inductively Coupled Plasma/
Mass Spectrometeic Methad™

mmeids Alapamuad S 16 ey

ST

el

Antimeny

2 Arsenic

Isokinetic, Digestion, Inductively Coupled Plasma
Mathod®!
Isokingtlc, Digestion, Inductively Coupled Plasma
Method!®

S

3 Carbon Monoxide...
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i Alerin

2 Antimony

3 Arsenic

4 Barium

5 Beryllium

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric |
MethogHAds .

2) Soxhlet Extraction, Gas Chromatographic Method 182
3) Automated Sohtet Extraction, Gas Chromatographic
Melmdtun

1} Waste Extraction, Cigestion, inductively Coupléd
Plasma Methog! <

2} Waste Extraciion, Digestion, Induztively Coupted
Plasma/Mass Spectrometiic Methodt41%

3) Digestion, Indudively Coupted Plasma Mathod™?
4} Digastion, induciively Coupled Plasma/

Hass Spactromatric Mathod ™%

1) Waste Extraciion, Digestion, Inductively Coupled
Plasma Method!' 419

2) Waste Extraction, Digestion, Inductively Coupled
PlasmalMass Spectrometric Method! 44

3) Digestion, inductively Coupled Plasma Method™
4) Digastion, Inductively Coupled Flasma/

Mass Spectrometric Method™ 4

1} Waste Extraction, Digestion, Inductively Coupled
Plasma Meshod? 444

2} Waste Braction, Digestion, Inductively Coupled
Plasma/tizss Spectrometric Method! 418

3} Digestion, Inductively Coupled Flasma Method®
25 Digastion, Induciivety Coupled Plasma/

Mass Spectrometric Method™ ¢

1) Waste Extraction, Digestion, Inductively Coupled
Pasma Method™43

2) Waste Extraction, Digestion, inductively Coupted
Plasrma/Mass Spectrometric Method? 419

3) Digastion, inductively Couptad Plasma Method! ™
4} Digestion, induclively Coupled Plasma/

Mass Spectrometric Method ™
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Absorplion Spactromatric Methad™418!

?{wpl 2) Waste Extraction...
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Cadmlum 1} Waste Extraction, Digestion, Inductively Coupled 1 Cobalt 1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method™2 Plasma Method[Htét
2} Waste Extraction, Digestion, Inductively Coupled 2} Waste Extraction, Digestion, Inductively Coupled
PlasmasMass Spectrometric Mathod™'® Plasma/Mass Spectrametiic Methodhi@
3} Digestion, Inductively Coupled Plasma Method™3 3) Digestion, Induciively Coupled Plasma Methogd™9
4} Digestion, Inductively Coupled Plasma/ 4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™% Mass Spectramelric Method:1
7 Chlerdane 1) Waste Extraction, Separatory Funnel Liquid-Liquid 12 | Copper 1) Waste £xtraction, Digestion, Incuctively Coupled
Extraction, Gas Chiomatographic/Mass Spacirometric Plasma Method! 417
Method#25 2) waste Extracilon, Digestion, Inductively Caupled
2) Serbtet Extraction, Gas Chromatographic Method "2 PlasmasMass Spectrometric Method 418
3 Aunomated Soxhiat Extraction, Gas Chromatagraphic 3} Digestion, Inductively Coupled Plasma Method™#
Mathod B 4} Digestion, Inductively Coupled Plasma’
8 Chromivm 1) Waste Extraction, Digestion, Induclively Coupled Mass Spectrometric Mathod ™
' Plasma Method? 1 13 {24D 1) Waste Extraction, Separatory Funnel Liquid-Liguld
2) Waste Exdraction, Digastion, Inductively Coupled Extraction, Gas Chromatographic/Mass Spactrometric
Plasma/Mass Spectrometric Method™ &4 Methoghi s
3} Digestion, Inductively Coupled Plasma Method®® 2) Soxhten Extraction, Gas Chromatographic Method %2
4) Digestlen, Inductively Coupled Plasma/ 3) Autormated Soxhlet Edraction, Gas Chiomatagraphic
Mass Spectrometric Method™® Methog 23
9 | Chromium (1) 1) Waste Extraction, Digestion, Inductively Coupled 14 |oo0 1) Waste Extraction, Separatory Funnel Liquit-Liquid
Plasma Method; Waste Extraction, Colorimetric Extraction, Gas Chromategraphic/Mass Spectrometrlc
Method; Caleulation Methoglta15:1 Method! 518
2) Waste Extraction, Digestion, Inductively Coupted 2) Soxhlet Extraction, Gas Chiomatographic Method2!
Plasma/iass Spectromeic Method; Waste 3} Autorealed Soxhiet Edraction, Gas Chiomategrphic
Extraction, Calerimetric Methad; Calculation Methog R
Method" 41417 15 [DDE 1} Waste Extraction, Separatory Funrel Liquid-thquld
3) Digestion, Inductively Coupled Plasma Method; Extraction, Gas Chromatographic/ass Spectiomettic
Alkaline Digestion, Cotorimetric Method; Catcutation Methoglt9431
Melhod" 415 21 Sorhlet Bxiraction, Gas Chromatographic Method®2
4} Digestion, Inductively Coupled Plasma/ 3) Atormated Saehlet Extraction, Gas Chromatographic
Mass Spectrometric Method; Alkaline Digestion, Method B
Colorimetric Method; Caleulation Method®4 1617 16 DOT 1] Waste Extraction, Separatary Funnel tiguld-Liquid
1o | Chromiym () 1) Waste Exraction, Colarimetric Method" '™ Extractlon, Gas Chromatographlc/Mass Spectiometric
2) Akaline Digestion, Cotarimetric Method™" Methad1#34]
%;’\‘Pj 3!'““') 2 Soxhlet...
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rdinaggad Smanniled aEnged Sesagniia)
ey Tohensbancutie i juanmapifioria W
iR
P R
i wrafy FHhnad Y P Prr——
2} Soxhlet Extraction, Gas Chromatogrphic Methoa ™ 2) Waste Extraction, Thermal Decompasition
3} Autorated Soxhlet Extraction, Gas Chromatographic Amalgamation and Atemlc Absarption Spectiometric
Methog ¥ Method" 6+
17 Dieldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquld 3) Wasta Extractian, Digestion, Cold-Vapor Atomic
Exiraction, Gas Chromatagraphic/Mass Spectrometric Fluorescence Spectrometric Method! 7
Method!#2¢ 4} Digestian, Cold-Vapor Atomic Absorption
2) Sexhiet Extraction, Gas Chromatographic Method™* Spactrametric Mathod!'®
3) Automated Sohlet Extraction, Gas Chromatagraphic 5) Thermat Decornpasition Amalgamation and
Methad @21 Atomic Absorption Spectiometric Method'?
18 Endrin 1) Waste Extraction, Separatory Funnel Liguid-Liquid 6) Digestion, Catd-Vaper Atomic Fluorescence
Extraction, Gas Chromategraphic/Mass Specirometric Speclremetric Methed ™
Method?#29 23 | Methoychior 1) Waste Extractlon, Separatory Funnel tiguid-Liquid
2} Soxhlet Extraction, Gas Chromatograghic Method 92! Extraction, Gas Chromatcgraphic/Mass Spectromatric
3) Automnated Soxhiet Extraction, Gas Chromatographlc Method!#29
Method 2 2 sasrlet Exraction, Gas Chromatographic Method 22
19 Heptachlar 1) Waste Extraction, Separatory Fuanel Uquid-Liquid 3) Autoimated Soxhtet Extraction, Gas Chromatographic
Extraction, Gas Chromatographic/Mass Speclrometric Method 21
Method™*#24 70 | Mirex 1) Waste Extraction, Separatory Funnel Liquig-Uguid
2) Soxhlet Exiraction, Gas Crromatographic Mathod"0 Extraction, Gas Chromatagraphic/Mass Spectrometric
3) Automated Scxhlet Extraction, Gas Chromatographic Methog!i#2s)
Method 21 2) Souhlat Extraction, Gas Chromatographic Mathad 047
20§ lead 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Soxhiet Extraction, Gas Chromatographic
Plasma Method41% Methog P2
2) Waste Extraction, Digestian, Inductively Coupled 25 Molybtanum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometiic Method"41 plasma Mathad! 4+
3] Digestion, Inductively Coupled Plasma Method™ 2) Waste Extraction, Digestlan, inductivaly Coupled
4} Digestion, Inductively Coupled Plasma/ Plasmasaass Spectrometic Method™ ¢
Mass Spectrametric Method™¥ ) 3) Digestion, Inductively Coupted Plasma Method™®
z1 tindane 1} Waste Extraction, Separatory Funnel Liquid-Liquid 4} Digestion, Induclively Coupled Plasma/
Extraction, Gas Chramatographie/Mass Spectrometric Mass Spectromatric Method ™8
Method™® 7% Nickel 1) Waste Extraction, Digestion, Inductively Cougled
2) Soxhlet Extraction, Gas Chromatographic Method 11 Plasma Method 4
3} Aulomated Soxhlet Extraction, Gas Chromatographic 2) Waste Extraction, Digestian, Inductively Couples
Fethed 29 Plasma/Mass Spectrometric Method! 44
22 | Mercury 1) Waste Extraction, Digestion, Cold-Yapor Atomic 3} Digestion, Inductively Coupled Plasma Method™*!

4) Digestion, inductively Coupted Plasma/

Mass Spectromatric Method™1¥

?/Y\, 27 Polychlarinated..,
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23
30

31

32

33

34

Pentachloraphenol

pH
Selenium

Silver

Thallium

Teaphene

Vanadium

1} Waste Extrection, Separatory Funnel Liquid-Liguid
Extractfon, Gas Chromatagraphic/Mass Spectrometrlc
Method!" 3

2) Soxhlet Extraction, Gas Chromatographic Method #02
3} Autormated Soxhlet Extraction, Gas Chromatosraphic
Method 231

Elactrometric Method %

1} Waste Extraction, Digastion, Induclively Coupled
Plasma Method! 4%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!" 618

3 Digestion, lductively Coupled Plasma Mathod™*
4 Digestion, inductively Coupled Plasmas

Iass Spectrometric Method™

1} Waste Extraciion, Digestion, Inductively Coupled
Plasma Methegll412

2) Waste Extraction, Digestion, Inductively Coupled
Plasma‘Mass Spectrometric Method 414

1} Waste Extraction, Digastion, Inductively Coupled
Plasma Methga! 45

2) Waste Extraction, Digestion, Inductively Coupled
Pinsma/Mass Spectrometric Methogl#t4

3) Digestion, inductively Coupled Plasma Methad™!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™4

1) Waste Extraction, Separatory Furnel Liquid-Ligud
Extraction, Gas Chromatagraphlc/Mass Spactrometric
Method! 3!

2) Soxhlet Extraction, Gas Chromatographic Method o7
3} Automated Soxhiet Extraction, Gas Chromatozrghic
Mathog =1

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methog'$19

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/kiass Spectrometric Mathad?! 449

3) Digestion, Inductively Coupled Plasma Method™*

) Digestion...
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v Polychicrinated biphenyls 1) Waste Extraction, Separatory Funnel Liguid-Liquid
{PCRs) Extraction, Gas Chromatographic Method™
- Aroclor 1016 2) Soxhitet Extraction, Gas Chromatographlc
- Aroclor 1221 Method!®2!
- Aroclor $232 3) Auterniated Soxhlet Extraction, Gas Chromatograohic
- Ayoctor 1242 Methed 22
- Argctor 1248
-~ Arcclor 1254
- Aroclor 1260
- 2-Chlorobiphenyl
- 2.3-Dichlorohiphenyt
- 2,2 ,5-Trichlorobiphenyl
+ 2,4 5-Trichlorobiphenyl
- 2,23 5%Telmachiorobiphenyt
- 2,2.5,5 - Tetrachlorobiphenyl
- 2,3 4,4 Tetrachlorobiphenyl
- 2,23,6,5-Pentachlorobipharyl
- 224,55 Pentachiorobiphazmd
- 235 4 &-Pentadhlorabiphenyl
- 222,48 S Heachloniphant
- 22,3455 Hzachiorotichend
- 2,235,546
Hexachiorobipheryl
- 2,24,4"5,5-
Hexachlorebiphenyl
-22,3,344 5
Heptachlorobiphenyl
-2234,455-
Heptachlorobiphenyl
« 22,3405 6
Heptachlorabiphenyl
- 2,2,3,8'5,5,6-
Heptachloroblphenyl
-2,273,34,4.55,6-
Nonachtorobiphenyl
%{Y\*PJ 28 Pentachlorophenol...
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ﬁmu,,“nﬁmmmsmﬁmnmmmuwiv
- oo -
i aTuaRy e
4} Digestion, inductively Coupled Plasma/
) Mass Spactrometric Metheg!
35 Zinc 1} Waste Extraction, Digestion, Inductively Coupled
Plasma pethog!<t
2) Waste Extraction, Digastian, Inductively Coupled
Plasma/Mass Spectrometric Method!! &
3) Digestion, Inductively Caupted Plasma Method™9
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Methed' ™9
fin d7uau 125 330017
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1 Acengphihane Automated Soxhiet Extraction, Gas Chramatographic/
#ass Spectromatric Method ™34
2 Acetone Furge and Trap, Gas Chromatographic/
thass Spectromatric Mathod!!*2!
3 Aldrin 1} Soxhtet Extraction, Gas Chromatographlc
Mathod! 92
2) Autornated Soxlet Extraction, Gas Chromatogmphic/
Mass Spectrometric MathogH
4 Anthracene Automated Soxhlet Extraction, Gas Chromatographle/
Pass Spectrometric Methog ™
5 [Antimeny 1} Direstion, Inductively Coupled Plasma Method™ ¥
2} Digestion, Inductively Coupted Flasma/
Mass Spectrometric Method'™d
[ Arsenic 1} Digestion, Inductively Coupled Plasma Method™®
. 2} Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method! ™
7 Attazing 1) Soxhlet Extraction, Gas Chraomatographic
Mathoct1%32
2 Atomated Soxhlet Extraction, Gas Chromatographic/
Mags Spectrometric Method™™Y
8 Barlumn 1} Digestion, Inductively Coupted Plasma Method'1®
2} Digestion, inductively Coupled Plasmar
Mass Spectrometric Methag8

19

20

21

22

23

2%

Benzlalanthracene
Benzene
Benzololuoranthena
Berzcdkifiuaranthane
Benzolc acid
Benzolalpyrene
Benzoig hiperdens

Beryllium

Bis(2-chioroethyllather
Bis{Zethylhexyliphthalate
Sromodichiromethane
gromoform

Sutanol

Butyl Benzyt Phthatate

Cadmium

Carbazate

Carban Disulfide

Automated Saxhlet Extraction, Gas Chromatographic/
Mass Spectramatric Method®*Y

Purge and Trap, Gas Chromatogeaphic/

Mass Spectrometric Method! &

Autarnated Soxhlet Extraction, Gas Chromalographic/
Mass Spectrometric Methad?>*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®5*4

Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™>!

Automated Saxhlet Extraction, Gas Chromatographlcf
Mass Spectrometric Method! =T

Automated Soxhilet Extracticn, Gas Chrematographic/
Mass Spectrametric Method® 0

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

Hizss Spectrometric Method™!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Mathog?>!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methed“531

Purge and Trap, Gas Chrematonraphlc/

Mass Spectrometric Method429

Furge and Trap, Gas Chromatagraphic/

Wass Spectremetric Method™

£quilibrium Headspote, Gas Chromatographic/

Mass Spectrometrie Method' %

Autemated Soxhiet Extraction, Gas Chromatographic/
Mass Spectiomatiic Method™1

1) Digestian, Inductively Coupled Plasma Mathod
2) Digestion, inductively Coupled Flasma/

Mass Spectrometric Method!™4

Automated Soxhlet Extraction, Gas Chromatographic/
Hass Spectimmetric Methog ™3

Purge and Trap, Gas Chramatographic/

Mass Spectromatric Methog1*2)
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26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/ 4¢ | OOE 1) Soxhlet Edraction, Gas Chramatographic
Mass Spectrometric Method!4 Method®2d
27 | Chlowane 1) Soxhlet Extraction, Gas Chromatagraphic 2) Auitornated Saxhlet Bxraction, Gas Chromatogrephic/
Method!!®#2 Mass Spectrometric Mathod ™!
2) Automated Soxhlet Extraction, Gas Chromatosraphic! 41 | DOT 1) Soxhlet Extraction, Gas Chromatographlc
Mass Spectrometric Methog! Method! 4%
28 | p-Chicroaniline Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Sorhlet Extraction, Gas Chromatogmphic/
Mass Spectrometric Method 231 Mass Spectrometric Methog™*H
2% | Chlorabenzene Purge and Trap, Gas Chromiatographic/ 42 | Dibenzlohanthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™#9 Mass Spectrometric Method™™*"
30 | Chlorodibromomethane Purge and Trap, Gas Chromatographle/ 43 | Dbn-Butyl Phthalate Automated Soxhlet Extraction, Gas Chromatosgraphic/
Mass Spectrometric Method!!49 Mess Spectrometric Method™3
3 Chioreform Purge and Trap, Gas Chromatographic/ 14 1,20ichlorabenzene Purge and Trap, Gas Chromatogaphic/
Mass Spectrometric Methogl!®#d Mass Spectrometric Meathod® 2!
32 | 2-Chicrophenct Automated Soxhlet Extraction, Gas Chromatographie/ 45 | 1,2-Dichlorabenzene Purga and Trap, Gas Chromatographic/
Mass Spectrometrlc Method Mass Spectrometric Methog!'"#9
33 | Chremium 1) Digestion, Industively Coupled Plasma Method ™ a6 1,4-Dichlorabenzene Purge and Trap, Gas Chromatographic/
2) Digastion, Inductively Coupled Plasma/ Mass Spectrometric Methea!"**
Mass Spectrometric Mathod™'d 47 | 33-Dichlorabenzidine Automated Soxhlet Extraction, Gas Chromatographic/
34 | Chromium (I 1) Digestion, Inductively Coupled Plasma Method; Mass Specirometric Method™ ¥
Alkatine Dlgestion, Colorimetric Method; Calculation 48 | 1,l-Dichloraethane Purge and Trap, Gas Chromatographic/
Method! 1547 Mass Spectrometric Methad™4
) Digestion, inductively Coupled Flasma/ ag 1,2Dichlorogthane Purge and Trep, Gas Chromatographic/
Mass Spactrametiic Method; Alkating Dlgestion, Mass Spectrometric Method!*+)
Colofimetric Method: Calcutation Methogl7 21811 50 1,1-Dichloroethylenc Puree and Trap, Gas Chromatographic/
35 | Chromlum (V1) Alkaline Digestion, Colarimetric Methag!!™ Mass Spectrometfic Method! 4
36 | Chysene Automated Soxhlet Extraction, Gas Chromatographic/ 51 | cis-1,2-Dichloraethylene Purge 2nd Trap, Gas Chromatogrephic/
Mass Spectrometric Method@31! Mass Spectrometric Method'!**
37 | Cyanide Extraction, Distiatian, Colorimetric Methad®#7 52 | teans-1,2-Dichicroethylene Purge and Trap, Gas Chromatcgraphic/
8 |25D 1) Soxhiet Extraction, Gas Chromatographic Mass Spectrometric Method <
ethod!022 53 | 24-Dichlorophenal Automated Soxhlet Extraction, Gas Chromatographic/
2) Automated Sowhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method™**
Mass Spectrometric Method®* 54 1,2-Dichlarapropane Purge and Trap, Gas Chromatographic/
39 |ooD 1) Soxhlet Extraction, Gas Chramatographic Mass Spactrometrc Method!'¢2*
Method" 55 | 1,3-Dichlaropropane Purge and Trap, Gas Chroimatographlc/
2) Autornated Saxhlet EGraction, Gas Chromategrph'c Mass Spectrametric Method!4
Mass Spectrometric Method!®*! 56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
- Mass Spectrometric Mathod 2
40 DDE...
B v 57 Dieldn..,
urdimnyed E"“"i""““] . wadngey drsugeile)
N . el ¥ g
ot e~
rea| Frry 7
#1huR __ prunfy : A8 TR — E-rY—
57 Dletdtin 1) Saxhlet Bxtraction, Gas Chrormatographic 7l Hexachlorobenzene 1) Soxhlet Extrzction, Gas Chromatographlc

2} Atomiated Saxhlet Extraction, Gas Chromategmphic/
Mass Specirometric Method®!

Automated Soxhlet Extzaction, Gas Chromatographlc/
Mass Spectrometric Methog®*?

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method S

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

Automated Soxhtat Extraction, Gas Chromatographic/
Mass Spectrometric Method?>¥!

Automated Soxhlet Extraction, Gas Chromatopraphic/

2) Automated Saxhiet Extraction, Gas Chrorratogmphic/
Mass Spectrometric Method*

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®29

Purge and Trap, Gas Chromatographiz/

Mass Spectromatric Method™*

1} Soxhiet Extraction, Gas Chromatographic
Methodher!

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

58 iathyl Phthal
Diathy! alate 72 Hexachlero-1,3-butadlene

59 2,4-Dimethyiphenct
" e 73 n-Hexane

60 2,4-Diritraphenol
T4 QCHCH

61 2,4-Dinitrotoluene

62 2,5-Dinitiotoluene

Mass Spectrometric Methodi 2! 75| Ben 1) Soxhlet Extraction, Gas Chiromatographic
oz
63 | Din-Octyl Phthalate Automated Soxhiet Extraction, Gas Chromatosraphic/ Meshod™
Mass Spectrometric Method! ! 2) Automated Souhlet Exraction, Gas Chromategrphle/
44 Endasulfan 1) Soxhlet Extraction, Gas Chromategraphic Mass Spectrometric Method?!
Method! 40 76 | y-HCH 1) Soxhiet Extraction, Gas Chromatographic

Mathod!te22
2) Automated Saodilet Extraction, Gas Cromatogrphic/

2} Aulomated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrametric Method®1!

65 | Endrin 1} Saxhlet Extraction, Gas Chromatographlc Mass Spectrometsic Mathod ™"

ethod!e2d ki Hesachioratyclopentadiene - | Automated Soxhlet Extraction, Gas Chromatographic/

23 Automated Souhlet Extraction, Gas Choomatographic/ Mass Spectrometric Method™¥!

Mass Spectrometric Method™?! 78 Hexachioraethane Automated Sexhlet Extraction, Gas Chromatagraphic/
66 | Ethylbenzene Purge and Trep, Gas Chromatographic/ Mass Spectrometic Methad™!

Mass Spectrometric Method"**! 79 | Indenol(1,2,3-¢d)pyrene Automated Soxhiet Extracticn, Gas Chromatographic/
57 | Fivoranthene Automnated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method™®="?

Mass Spectrometiic bethod! =1 8¢ | lsophorone Automated Soxhlet Extraction, Gas Chromatographic/
68 | Fluorene Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method! Y

Mass Spectiometric Method®31 Bl |lLead 1) Digestion, Inductively Caupled Plasma Methad™
6% Heptachlor 1} Soxhlet Extractlon, Gas Chromatographic 2) Digestion, Inductively Caupled Plasma/

Metnod"®* Mass Spectrometric Method™*!

?) Aytomated Saxhlet Exraction, Gas Chrormatographic/ 82 | Manganese 1) Digestion, lnductively Coupted Plasma Method™*!

Miass Spectrometric Method™**" 2) Digestian, Inductively Coupled Plasma/
70 | Heptachlor Epaxide 1) Saxhtet Extraction, Gas Chromatagraphic Mass Spectrometric Method™®

Method!i02} 83 Marcury 1) Digastion, Cold-Yapor Atomic Absorption

2) Automated Sexhlet Extraction, Gas Chromatographic/
Mass Specticmetric Method 241
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96

Methanol

Methoxychlor

Methyl Bromide

Meathylene Chlaride

2-methylphenol

2-Methylnaphthatene

Methyl tert-Butyl Ether

Naphthalene

Mickel

Nitrobenzene

N-Nitrosodiphenylaming

N-fitrosodkn-propylamine

Polychiorinated bipheryls
{PCBs)

- Aroclor 1016

- Aroctor 1221

- Aroclor $232

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

3) Cigestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method'™

Equiliirium Headspace, Gas Chromatographic/

Mass Spectrometric Method! 24

1) Sexhlet Bxraction, Gas Chromatographlc
Method!!*

2) Autornated Soshtet Extraction, Gas Chromategraphic/
Mass Spactrometric Methog?5

Purge and Trap, Gas Chromatographic/

Mass Spectrometiic Method™ 24

Furge and Trap, Gas Chromatographic/

Mass Spectromettic Methag! 4

Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?2!

Automated Soxhiet Extraction, Gas Chromatographic/
Mass Spectrometric Method?**)

Purge and Trap, Gas Chromatogrephic/

Mass Spectranmetsic Methog!™¥

Autarated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method22

1} Digestion, inductively Coupled Plasma Methed ™'
2) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method™®

Automated Soxhiet Extraction, Gas Chromatographic/
Mass Spectrometric Method®5Y

Automnated Soxhlet Edraction, Gas Chromatographic/
Mass Spectrometric Method™>

Autormated Soxdhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 1

1) Soxhlet Extraction, Gis Chromatographic Mathod 12
2) Autornated Soxhlet Exdtraction, Gas Chrornatographic
Method
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Selanium

Sitver

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroathytene
Toluzne

Toxaphene

TPH (C5—Ca)

TPH (Cog~ Cie)

TPH (Cors = Cs!

1,2,4-Trichlorabenzena
1,1,1-Trichlorasthane
1,1,2-Trichloroethane
Trichloroethyiens

2,4,5-Trichforapherol

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

toss Spectrometric Method™%

1} Digestion, Inductively Coupled Plasma Methad™*!
2} Gigestion, Inductively Coupled Ptasma/

Mass Spectrometric Methad™1

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*/

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methogh**)

Purge and Trap, Gas Chromatagraphic/

Mass Spectrometric Mathod!#!

Purge and Trap, Gas Chromatographic/

Mass Spectrometiic Method™*%3

1) Soxhlet Exiraction, Gas Chromatographic

tethod! 020

2) Automated Soxhlet Extraction, Gas Chramatographic/
Mass Spectrometric Methogi?3!!

Purge and Trap, Gas Chromatagraphie/

tass Spectromettic Methad™*#4

1) Solvent Extraction, Gas Chromatographiz Mathodf '
2) Aurtormated Soxhlet Extraction, Cas Chrdrmategraphic
Msthndgm!

1) Salvent Extraction, Gas Chromatographic Methog!™!!
2) Autormated Soxhlet Extraction, Gas Chrornategraphic
Meathod ™

Purga and Trap, Gas Chromategraphic/

Mass Spactrarnctric Methog™2

Purge and Trap, Cas Chromatographic/

tass Spectrometric Methog!*=

Purge and Trag, Gas Chromatographic/

tass Spectromelric Mathod!ta

Purge and Trap, Gas Chromatographic/

Mass Spectrametric Methad!®39

Automated Soxhlet Exdraction, Gas Chwomatographic/
Mass Spectrometric Method %
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- Aroclor 1242
- Aroclor 1248
- Aroctor 1254
- Aroctor 1260
- &-Chlorobiphenyl
- 2,2,3,5-Tetracklorobiphenyl
- 2,2.5,5  Tetracklorobiphenyt
- 2,3 4,8 Tetracklorobiphenyl
- 22345 Pentachiorobipheryl
- 2,2.855-Fentachlorobiphemd
- 2,354 6-Pentachlormbipheny
- 2734,6 5 Haachlorbip e
- 22,345 5-Hexachlorobphanyl
-2Z3556
Hexachlorobiphenyl
-22445,5-
Hexachlorohiphenyl
- 2233445
Heptachiorobipheryl
- 2E3AL53-
Heptachiorobiphanyl
-22344.56-
Heptachlorobiphemy
2238556
Heptachlorobiphenyl
- 225,445,586
Nonachiarobiphenyl
97 Pentachtorophenal Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %
98 Phenanthrane Automated Sexhlet Extraction, Gas Chrematographic/
Mass Spectrornetric Method™!
95 Phanol Automated Soxhtet Extraction, Gas Chromatographic/
Mass Spectrametric Method®s3
100 | Pyrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad 221
m"ﬂJ 191 Selenium..,
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16 | 246 Trichlorophenal Autornated Soxhlet Exiraction, Gas Chromatographle/
Mass Spectrometric Methog!®3
117 1,35-Trimethylbanzensg Purge and Trap, Gas Chrematographic/
Mass Spectrometric Method 4%
118 | Vanadum 1) Digestion, Inductively Coupted Plasma Method™H
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method ™8
119 | Vinyl Acetate Purze and Trap, Gas Chromatographic/
Mass Spectromettic Method™42%
120 | Vinyt Chloride Purge and Trap, Gas Chromatographic/
Mass Spectromatric Method!24
121 [ m-Xylene Purge and Trap, Gas Chromatographle/
Mass Spectromatric Method(#%
122 | o-¥yiene Purge ard Trap, Gas Chromatographic/
Mass Spectrametric Methodh 24
123 | pyiene Purge and Trap, Gas Chramatagraphic/
Mass Speclrometric Methog! %™
124 | Xylene (Total} Puree and Trap, Gas Chromatographic/
Mass Spectromettic Methogh*29
125 | Zinc 1} Gigestion, Inductively Coupled Plasma Mathad™4
2) Cigestion, Inductively Coupled Plasma/
Mass Spectrometric Method™*¥
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4. APHA, AWWA, WEF. Standard Mathods for the Examination of Water and
Wastewater, 239 ed. Washingtan, DC. APHA, 2017,

5. United States Environmental Protection Agency. Standards of Performance for
New Statlonary Sources. 60 CFR G0, Appandix 4, 2019,

6. United States Environmental Protection Agency, Test Methods for Evaluation
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7, United States Environmental Protection Agency. Test Methcds for Evaluation Solid
Waste Physlcal/Chemical Methods. Acld Digestion of Sludges and Sediments and Soils.
SW-846 Method 30508, 1996.

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

9. United States Environmentat Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Cherical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1956,

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

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

12, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Mathods. Volatile Organlc Compounds {VCCs) in Varlous Sample
Matrices Using Equilibrium Headspace Analysis, SW-846 Method 50214, 2014,

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

14, Unlted States Environmental Protection Agency. Test Methods for Evaluation Selid
Waste Physical/Cherical Methods. Closed-System Purge-and-Trap and Extraction for
volatile Organics In Soil and Waste Samples. SW-B46 Method 5035, 1996,

15, United States Environmental Protection Agency. Test Methods for Evatuation Sotid
Waste Physical/Chemical Methods. Inductively Coupled Plasma- Atamic Emisston
Spectrometry. SW-846 Method 60108, 1996,

16, Unlted States Environmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemical Methads. Inductively Coupled Plasma-Mass Spectrometry.
SW.845 Method 6020A, 2007,

17, United States Environmental Protection Agency. Test Methods for Evaluation Salid
waste Physical/Chemical Methods, Chromium, Hexavalent (Colorimetric). SW-846 Method
71964, 1992.

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

19. United States Environmental Protection Agency, Test Methods for Evaluaticn Solid
Waste Physlcal/Chemical Methods, Mercury In Solids and Sclutions by Thermal
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Method 7473, 2007 Y
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20, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Sample by Atomic
Fluorescence Spectrometry. SW-846 Method 7474, 2007,

21. United States Environmental Protection Agency, Test Mathods for Evaluation Solid
Waste Physlcal/Chemlcal Methods, Nonhalogenated Organies Using GC/FID.SW-846
Method BO15B, 1996,

22. Unfted States Environmental frotection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Oiganochlorine Pesticides by Gas Chromatography.
SwW-846 Method 80818, 2007,

24, United States Environmental Protectlon Agency. Test Methods {for Evaluation Solid
Waste Physical/Chemcal Methods, Palychlorinate Biphenyls {PCBs) by Gas
Chromatography. SW-846 Method 8082, 1996,

24, United States Environmentat Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Volatile Organic Compounds by Gas Chromategraphyy
Mass Spectromatry (GC/MS) SW-846 Method 82500, 2018,

25. United States Environmental Protection Agency. Test Methods fer Evaluation Solid
Waste Physical/Chemical Mathods, Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GL/MS), SW-B46 Method 8270E, 2018.

26, United States Environmental Protection Agency. Test Methods far Evaluation Selld
Waste Physical/Chemical Methads, Total and Amenable Cyanide: Distitlation Sw-846
Mathod 90108, 1996,

27, Urited States Enviranmentak Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemlical Methods, Cyanide Extraction Procedurg for Solids and OIl, SW-
246 Methad 50134, 1996. '

28, United States Environmenta\ Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methotls, Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectraphotometric Procedures. SW-848 Method 5014, 2014

29, United States Environmental Frotection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemica! Methods. pH Electrometric Measurement, SW-846 Mathoed
$040C, 2004.

30, Unlted States Ewvirpnrmentat Protection Agency, Test Methods for £valuation Salid
Waste Physical/Cherical Methods. Soll and Waste pH. SW-846 Method %0450, 2004,

31. United States Environmental Protection Agency. Test Methods for Evaluation Sclid
Waste Physical/Cherrical Methods. Automnated Saxhiet Extraction. Sw-846 Method 3541, 1594,
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H Biochemical Oxygen Gemand | 1) 5-Day BOD Test, Membrene Electrode Method™
yowansrwiuio 2) 5-Day BOD Test, Azide Modification Method®
2 Chernical Oxygen Demand 1} Open Reflux, Titrimetric Method®
. o . 2} Closed Reflux, Coterimetric Method™
funalum sagzFund) 3} Closed Reflux, Titimatric Mothod™
e ol 3 | Coler ADNY Weighted - Ordinete Speciophotometric Method®
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