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[ St TSP High Volume Sampler Calibration ; PM10 High Volume Sampler Calibration

Verification Report No. Vorification Repart No.
$02600261-£001 -TSP 01 SO2500251-2001 -BM 01
[0 PM Orsite &)
Site” 5.3.M0uwadau e 3.3 Mydune |
UTM - N 1526246 E 667384 = ® Date UTM . N 15263
moler ETSPE3S Technical Sampler EPVI0E
corder ECRDS016338508 Appraval corder ECRDS019075261
[ CONDITIONS { CONDITIONS
Barometric Press. (WPa): 1007 5 scted Pressure (me Hg). 755.7 Corrected Pressure (mm Hg): 755.7
Temperature (deg C): 320 Temperature (deg K) o Temperature (deg K)' 3050
Avetage Press. (WPa). 1013.0 Comected Avg Press. (mm Hg): 759.8 10130 Cormected Avg Press. (mm Hg): 759.8
Avarage Temp. (deg C): 30.0 Average Temp. (deg K): 303.0 Average Temp. (deg C): 300 Average Temp (deg K) 303.0
[ CALIBRATION ORIFICE =
Brand: Tis onmental, Inc ol Inc 1.29578
Modet TE-50254 001772
Seriale: 2 yate Certified 4 Mar 28
Dua Date 03-Mar-26 Due 3 Mar 26
CALIBRATIONS r CALIBRATIONS
- B e — ~ | R — —
Plale of Qstd | [ LINEAR Plate or Ga < LINEAR
Test# (n) (m3dmin) {chart (camected) REGRESSION Test # () (m3imn) (cormacted| REGRESSION
1 54.0 Slope = 407713 1 1640 24,54
2 s0.0 niercept = -7.7453 2 1435 33.04
a 440 4337 Corr. coefl= 09937 3 1234 25 41
4 140 3351 4 0.891 15.25
- 20 2168 # of Observations. 5 5 0773 144
Range of Chan| 38
8 1.1 1.7 m3mir 62
A
- 7 /-
- / v
Callbrated by 3
1 y . Callbrated by
| B /
/ H » //'

Approved by
Approved by

tober 2025

L-SVM-03- 14 Rew

e ovenase shen Wi o1enses
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VIHN STUVVUAWIDFUNFUNN $INA (WH131)

TSP High Volume Sampler Calibration

Verification Report No.

S02500251-E001

PV Onste
Sie
um™ Date: 3 Ot
Technic

Sampler: £
Approva!

Recorder

CONDITIONS

Correcied Pressure (mm Hg) 7
Temparature (deg K|
Carrected Avg.Press. (mm Hg
Average Temp. (deg K) 3030

" CALIBRATION ORIFICE

Brand Tisch Erviroomental, inc 33
Modal: TE-5C 0.02815
SeriaW: 2067 & Mar 25
Due Date 03-Mar-25
[ CALIBRATIONS ]
Plate or 20 Qsid ] c LINEAR |
| Test#® n) (m3imin) (chart) (corrected) REGRESSION
|
1 560 Sope= 337818
2 520 Intercept = 01752
3 40 Corr. coaff = 09% |
| 4 340
| 5 240 # of Observabons 5
A
" o/
/ Callbrated by
] y
i =
i
Approved by

Az 0 10e2sss

MAFrInamansaunaden aazdunadey yINMaunYasEa s

PM10 High Volume Sampler Calibration

Verification Report No

P
ate
Techni
Recomger ECRDSD16446812 Approval
CONDITIONS

ometne Press (hPa) Comected Pressure (mm Hg) 7556

Temperature (deg C): 32.0 Temperature (deg K): 305.0

Average Press. (hWPa): 1013.0 Corracted Avg Press. (mm Hg): 759.8

Average Temp. (deg C): 300 - _Average Temp. (deg K): 303.0

CALIBRATION ORIFICE
} —
Brand. Tisch Inc 1
Modet TE-50254 0.01772
Seriald: 2067 4 Mar 25
Jue Date 3 Mar 2¢ — )
CALIBRATIONS
Plale of H20 Qs | Ic LINEAR
estd (n) (m3imin| (chart) {corrected) REGRESSION
! Slope =
2 Ircarcapt =
] Corr. cosfi=
. SFR=
5 SSP =
# of Observations:

Range of Chart|

Callbrated by

Approved by :

drznn ¥ ovenses
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Verification Test Report
Repart No.: S02500251-E001 | DO
Verification Date : 03 Oclober 2025
Operate Information [] PM [ Onsie
site : vanvriumaday
GPS coordinades - 470 N 1516330 E GF2BET

Instrumant Information

Equipmart
Manulacturar
Model

Serial No

Seale Rang

Class :

Reference Standard
Standand
Certificate No

Dale due

Sound Lave: Meter
Pulgar

a4

1815

F0dB- 14008

2

: Acoustic Galibrator Manufecturar © Pulsar Model @ 103 5/N : 88871
EEL BP.G5/0168

17 Jaruary 2026

Traceatilly : TISTR
Ambiant Condition : Temperatune 32,80 “c Relative: humidity 5420 %

Atmospheric pressura 10133 hga

Measure mant Data

VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

Verification Test Report
Repori No.: S02500251-E001 7 001
Verification Date : 03 Octobar 2025
Operate Information [ PM ] Onsite
Site - 1 1umfdy
GPS coordinies - 470 N 1516261 E BETEEI

Instrumant Information

Equipment - Sound Level Meter

Manufacturer - Pulsar
Modal © 44
Sarlel No : 1874

Seale Rang | 20dB-140¢8

5]

Class :
Reference Standard
Standard | Accustie Calibrator Manufecturer - Pulsar Model @ 103 S/M - 88971
Certificate No. : EEL BP 6510168
Date due . 17 January 2026
Traceabilly - TISTR

3260 i

Ambient Condition : Relative humidity 54.20 ]

Afrmaspharic pressure 107133 hpa

Messuremnent Data

Refferance Value | Comection Valus Adjustmant UUR Reading Ertar Apteptant Criterla
(dB) (dB) (dE) Initial Final (dB) (dB)
93,83 0a 03 63 B3 BT 84.03 0.16 1.0

Refferance Value | Correction Valus Adjustment UUR Reading | Errar Acceptant Criteria
(4B} (aE) (dB) Initial Fimal (da] (dB)
B3B3 0 B3 |3 83.27 8308 018 +1.0
| -

* LUUR = Unil Wrider Referance fow
Acceptant Critena - Sound Level Meter Ciass 1 0.5 dB

Sound Level Meter Clgss 2 1.0 dB

Catbrated By: Approve By ©

Date 03 Octobar 2025 Date - 03 Oclober 2025

The Results shown 0 thes vertfication repon n

This Calibration Certificate cannot be rep

dsemaly 01/08/2568

MAFrInamansaunaden aazdunadey yINMaunYasEa s

-5VM-05-06 Rev.00 dsemAlyd 01/08/2568

* UUR = Unit Under Referance fow

Aceplan vallie Sound Level Meter Cless 1 205 dB

Sound Leve Meder Class 2 21.0 dB

Calibrated By: Approve By :

Date 03 October 2025 Diegte 03 October 2028

The Results shown in this verification repor refer o

This Calibration Cenificate canmdt be repn

1-05-06 Rev.00

W5-5
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Certificate of Calibration

Certificate No. : 68-200034-1 Page : 1of2
Calibration Certification Information
Cal. Date: March 4, 2025 Roctsmeter S/N: 438320 Ta: 294 *® Equipment : Electronic Balance
[Operator:  Jim Tisch Pa: 746.0 mm Hg Manufacturer : Sartorius Model : SECURA224-1S
Calibration Model #:  TE-5025A Calibrator $/N: 2067 Serial No. 0034803270 ID No. : ELABBALANCENO4
Vol.init | Vol. Final avol. Capacity : 220 g Resolution : 0.0001 g
Run (m3) (m3) (m3)
1 i bl 1 Environment : On site calibration was camried out at the Balance Room, Envilab Co,, Ltd.
2 E] 4 1 iy °
Ambie : 20.4 to 21.¢
3 Bl < = Ambient Temperature (204 t0 21.0) C
4 Zl [] 1] Relative Humidity $ (4191042.9) %
S 9| 10) 1
Air Pref§ure 1014.0 mbar
Data
— Date of Received : 28 January 2025
/M‘%—!E—) AH| Ta/Pa :
Vatd Qstd aa / —) Date of Calibration : 28 January 2025
(m3) {x-axis) (y-axis) Va (x-axis) (y-axis)
05907 0.6967) 14106 0.9957] _ 0.7002) 0.8878| Date of Issue : 30 January 2025
0.9864 0.9776! 1.9949 0.9914 0.! 1.2556 3
0.9843]  1.0900 2.2304 0.0893]  1.09 1.4038] Calibrated by : _
0.9832 1.1419 23393 09882] 1.1477| 1,4723)
0.6779) 13792] 2.8212 0.9828] _ 1.3862] 1.7756) Calibration Method : [n-house method CAL-M2001 based on UKAS Publication ref : LAB 14
- 106558 . Sl Edition 7 - November 2022
QsTD b= 0.02815 QA 20073 2= G
[ 0.99997 r= 0.99997
Reference Standard Instruments : This certification is traceable to the International System o
r
Vstd=[Avol{{Pa-AP)/Pstd){Tstd/Ta) | Vas[aVol{{Pa-aP)/Pa) Standard Weights
Qstd=|Vstd/ATime | Qa=|Va/ATime 1D No. et No. S Rt
For qf flow rate
E261-E2624 02242009 07 Nov 2025 National Institute of Metrology (Thailand), (NIMT)
Qstd= UM((JON(—’% —'%L))a l Qa= w((]on(rdn))a)

RECAUBRATION

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the

of d Particulate Matter in
the Atmosphere, 9.2.17, page 30

Approved by

Tisch Environmental, Inc. woow tisch-env.cor
145 South Miami Avenue TOLL FREE: (877)263-761
Village of Cleves, OH 45002 7-900 The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced ather than in full except with the pri

&mm L R R

MAFrInamansaunaden aazdunadey yINMaunYasEa s HW5-6
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Certificate of Calibration

CERTIFICATE OF ANALYSIS
Certificate No. : 68-200034-1 Page : 20f2 Grade of Product: EPA PROTOCOL STANDARD
Result of Calibration : Without Adjustment Customer: AIR LIQUIDE
(THAILAND) LTD
UUC Cendition As-Recelved :  Good Part Number: ED4NI9SE 15A00V3 Reference Number:  160-403162930-1
Cylinder Number:  EBO170003 Cyfinder Volume: 144.0 CF ‘
Departure of indication from nominal value Laboratory: 124 - Plumsteadville - PA ' Cyfinder Pressure: 2015 PSIG
: e “ s PGVP Number: A12024 Valve Outlet: 660
Seai Y oo SesnineY Gas Code: CO,NO,NOX,S02.BALN Certification Date: ~ Oct 23, 2024
@ ® 1 (g Exghlhn Date: Oct 23, 2027
a Cartficaton parfcrmad in acconrce wih “EPA Tracsstiity Prowzel for Assay and Cotfation of Gasecus Calbration Shrdwses (May 20127 decumant EPA
001 0.0000 0.00012 SOOIR-12/531, using the assay procedures fsmd. Analyicsl Methotoingy does Nt requite Comacton for snalyscal intarierence. rum«an.umr-ym
ncactenty s statad bl math n confer08 oved of 95%. Thero aro 0 signficast Mmpuites which aflect Ihe wse of iis caidmiion mixuso. All cenzentatons % en 3
0. 0.000} 000012 okl Sesks uness oharwas ok The resuls tle crly b e Ao oo, The repor sl o b pesdced cept i Ml o apgval o nbcsaery. D
et Use This Cylisder bwlow 100 psig, | 0.7 magasascals.
1 0.0000 000013 ANALYTICAL RESULTS
a Component Requested Actual Protocol Total Relative Assay
" 0.00013 Concentration  Concentration Method Uncertainty Datos
— — —
5 0.0000 0.0001% NOX 45.00 PPV 45.30 PPM 61 +-1,0% NIST Tracanbio 10M62024, 10232024
. ) NITRIC OXIDE 45.00 PP 4530 PPM a1 +4-0.9% NIST Traceable 10162024, 10232024
10 0.0000 0.00013 SULFUR DIOXIDE 4500 PPV 45,05 PPM a1 +-0.7% NIST Traceabie 10V16/2024, 10232026
CARBON MONOXIDE 4500 PPM 4528 PPM 1] +- D.6% MIST Traceabie 10152024
20 -0.0001 0.00014 NITROGEN Balarce
50 +0.0001 0.00015 CALIBRATION STANDARDS
X X Type LotiD Cylinder No  Concentration
F —
o i f00%0 G DCKI2012022395  COTSGSTT . AB.05 PP NITRIC OXIDEMITROGEN
200 0.0001 0.00038 PRM 12404 APEX 1324257 50,04 PPM NITRIC OXIDEMNITROGEN
= GMIS 124206859128 ce3zsaor 4.239 PPM NITRDGEN DIOXIDENITROGEN
PRI C2082001.1 D1EMAS 9.67 PPM NITROGEN DIOXIDENITROGEN
GMIS 0712202310 coeaar 40,82 PPM SULFUR DIOXIDEINITROGEN ~ -0.7%
This result of calibration was found accurate as shown on date and place of calibration only SRM 168de FF25467 50.33 PPM SULFUR DIOXIDEMNITROGEN *-0T% Jin 27, 2023
CARBON MONOXIDE 080123 KALDO4712 4857 PPM CARBON MONOXIDENITROGEN  +-0.6% Fab 20, 2030
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 206, The S, NTRA, PRA or ROM natod sbovs  only In uisresces i he GWIS (oad s Do assay and not part of hie asalysis.
providing a level of confidence of approximately 95% ANALYTICAL EQUIPMENT
Instrumont/Make/Model Analytical Principle Last Multipoint Calibration
Eccenlric error Load test 50 g SIEMENS ULTRAMAT £ NIMA0SD NOIR Dct 09, 2024
Nicolsl iS50 FTIR AUP2010245 NO FIR Oct 17, 2004
A 8 ¢ D E Nicolat IS50 FTIR AUP2010245 NO2 FTIR Oct 03, 2004
Nicolot iS50 FTIR AUP2010245 502 FTIR Sop 26, 2024
——

0.0004 0.0004 00005 0,0004 0,0000 g

Repeatability Load test H 200 [
Stdev, 0.00005 g

MAFrInamansaunaden aazdunadey yINMaunYasEa s W5-7
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S02 Analyzer Verification Test Report

Calibration Report No.: ESA-8810004

[7) PM

Calibrated Date: 1-Oct-25
[[) Onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer

Manufacturer Environnement SA. France

Page:2/2
Calibration Report No.: ESA-6810004
Calibrated Date: 1-Oct-25
Eem [ onsie
Analyzer Signal Values
Dste I 1-Oct-25 |Time | 13:11:00] [
Power Supolles
Option 0.00 mv +5 V Sensor 5 v
v 4068 mv +33V 33 v
124V 241 v 12V 1198 v
+5V 5 v | UV famp 443 mA
1+24 12 A
Optical Banch
Dark UV sig 0 mv Dark PM sig 88 mV
UV ref 0 mv PM raf. 0 mv
UV sig, 241 mv PM sig. 1386 mv
Ret.rato 0 Meas ratio 034
Mean syg. 07 Raw trend 1
Riw sig 244 ppd Inst meas. 228 ppb
| UV Lamp 44.7 mA HV PM 2626.80 mv
Sample
Internal Temp, 318 dag.C Chamber T. 50 degC
Gas Pr ar0 hPa Pummg Pr, 355.5 hPa
Flow 18.7 vh

Model: AF22e S/N: 2503
Calibration System
Unit Standard Gas
Dilutor Model ESA 101 NOx Conc 45.30 PP
SIN: 792 NO Conc 45.30 PPM
ZERO AIR Genearator ZAG7001 $02 Conc 45.05 PPM
SIN: 644 CO Conc 4528 PPM
Expire Date: OCT 23,2027  EB0170003
Environment: Tempersture__ 258 °C Humidity.__ 60 %RH
Validation Report
Zero Span
Status Reference Reading Drift Reference Reading Drifi%
{peb) . - Lpot) {pet) {pet)
Before 00 26 26 400.0 387.7 -16
After 0.0 06 06 400.0 4022 03
Single Point ValidationChart
3
&
‘ -3
;
Reference (ppb)
-~

remely 01/08/2568

FN-SVM-05-08 Rev.00

MAFrInamansaunaden aazdunadey yINMaunYasEa s

—— - e

Date: 1-Oct-25 Date

e Neediss

Neediss Supply Instrument Co..Ltd

FN-SVM-05-08 Rev.00

dsen el 01/08/2668

W5-8
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S0O2 Analyzer Verification Test Report

Calibration Report No.: ESA-8810006
Calibrated Date: 1-Oct-25
[7) PM 7] Onsite

Instruments Information

Page:1/2

Calibration Report No.: ESA-5810008
Calibrated Date: 1-Oct-25

= pm 1 Onsite

VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

lAnalyzer Signal Values

Analyzer Type: SO2 Analyzer

Manufacturer Environnement SA, France

Model: AF22e SIN: 2508
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.30 PPM
SIN: 792 NO Conc 45.30 PPM
ZERO AIR Genearator ZAG7001 $02 Conc 45.05 PPM
SIN: 844 CO Conc 4528 PPM
Expire Date: OCT 232027  EB0170003
Environment: Temperature__ 2598 °C Humidity:__ 60 %RH
Validation Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
{ppb) {psb) {ppb) {opb)
Before 0.0 25 25 400.0 3058 05
After| 0.0 18 16 400.0 401.0 0.1
Single Point ValidationChart ‘
500
5
g
Reference (ppb)
-
dsenalel 01/08/2568 FN-SVM-05-09 Rev.00

MAFrInamansaunaden aazdunadey yINMaunYasEa s

T - —

Date:

Date:

tsemalyd 01/08/2568

1-Oct-25

€ Nneediss

Neediss Supply Instrument Co..Ltd.

Dste 1-Oct-25 | Time | 13:11:00

Power Supplies

Option 0.00 my +5 V Sensor 5 Vv
4V 4068 mV +33V 33 v
+24 V 244 v 2V 119 v
+5 V 5 v 1 UV lamp 443 mA
|+24 V 1.2 A

Oplical Bench

Dark UV sig a mV Dark PM sig. 88 mvV
UV ref 0 mv PM ref, 0 mv
UV sig 24.1 mv PM sig 1386 mv
Ref ratio 0 Meas ratio 0.34

Mean sig o7 Raw trond 1

Raw sig. 244 s insLmeas. 228 “peb
| UV Lamp 447 mA HV PM 2826.80 mv
Sample

Internal Temp. a1e deg.C Chamber T 50 deg.C
Gas Pr. aro hPa Pump Pr. 3555 hPa
Flow 18.7 Ih

FN-SVM-05-09 Rev.00

W5-9



SLMsAAN AT IvABUAMNMTUNATeN 52Tl 2568

Fa '
TﬂNmssxnmummawngamwwmﬂs (ﬂ‘N“le 1) UIEN FEVVVUTINIATUNFIUNN N9 (WVHY)

y 2 Page:2/2
CO Analyzer Verification .
y 1c ﬂo re'St Report Validation Report No.: ESA-6810010
Page:1/2
Validation Date: 1-Oct-25
Validation Report No.: ESA-8B10010 = ——
Validation Date: 1-Oct-25 lien (L Ol
[ e [ Onsite Detai Range Unit Before After Note
Instrumenis Information Dato 1-Oct-25
Analyzer Type: CO Analyzes Manufacturer Emvironnement SA., France | Time 1051
Model: CO12e SiN: 358 Range 0.1-1000 PPM PPM 50 50
Calibration System Stabiity (0.1-2PPB ) ppb 0.04 02
Calibrator Unit Standard Gas CO Measure 2500 - 4800 MV mv 44658 44313
utor Model A0 NOx Conc 45.30 | CO Reference 2500 - 4800 MV mv 7
SiN: 782 MO Conc 45.30 BEM 3788.5 3730.2
ZEROQ AIR Genearator ZAGTI01 $02 Conc 45.05 FPM MR Ratio 12 +-05 1.18 1.20
SiN: 644 CO Conc 4528 PP Sample Pressure 26 - 30 in-Hg-A in-Hg-A 287 286
Expire Date: OCT 23,2027  EB0170003 ———— 720 - 880 cmin o dhe pov
Environment: Temperaiure_ 258 'C Humidity: 80 %6RH Sempie Temp 44 - 52 deg.C deg.C 485 433
Validation REPM Bench Temp 47 - 48 deg.C deg C 48 48
: Foro Span Wheel Temp 68 - 70 dog.C deg.C &8 a8
tatus Reference Reading Drift Reference Reading - Dri Box Temp 27 - 50 deg.C deg.C 333 348
[FEM) FRM) PRy ] P it ' ;
Bafore 06 03 03 450 445 T8 o 250 - 4750 mv. ol 2912.3 26135
After o0 0.1 01 450 45.1 01 Slope 0.800 - 1200 1.197 1.138
Ofsst 005 +- 02 0.015 -0.016
Gas Test Respense
— | Zaro Gas 0 PN 03 01
Slﬂgh' Point Validation Chart Span Gas a5 PPM 44 451 + 5% of Rangs

Validation By Approve By :

Reading (PFM)

Date: Date:

Usenaly 01/08/2568

dsemitel 01/08/2568

a a 72 v 2 Y a o s
NMAIFINGFTATTIUIAADN AUTTIULIAADN UNINYAYNHATAITAT W5-10
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CO Analyzer Verification Test Report

Validation Report No.: ESA-8810007
Page:1/2 Validation Date: 1-Oct-25
[ em [ onsite

Validation Report No.: ESA-6810007
Validation Date: 1-Oct-25

) pm [ onsite Detsil Range Uit |  Before After Note
Instruments Information Date 1-0ck25
Analyzer Type: CO Analyzer Manufacturer Environnement SA. France Time 10:51
Model: CO12e SIN: 356 Range 0.1-1000 PPM PPM 50 50
Stabilit (0.1-2PPB ) ppb
Calibration System : 0.04 02
Calibrator Unit Standard Gas o0 e 2000 - 4300 WV mv 44656 44313
Dilutor WModel ESA MGAT0T NOxConc 45.30  PPM | cO Reference 2500 - 4800 MV mv 37885 37302
SIN: 792 NO Cone 45.30 PPM -
ZERO AIR Genearator ZAG7001 $02 Conc 45.06 PPM L o 12308 118 1.20
SIN: 644 CO Conc 4528 PPM Sample Pressure 26 - 30 in-Hg-A in-Hg-A 28.7 288
Expire Date: OCT 23.2027 _ EB0170003 e e Do Sk s i .
Environment: Temperature__259 °C Humidity:__60 _%RH Sample Temp 44 -52 deg .C dog C 485 433
. . [Bench Te 47 - 48 deg C deg C
Validation Report sesidblasis - o 4 4
Zero v Wheel Temp €8 - 70 deg.C deg.C 68 68
Status Reference Reading Drift Reference Reading Drift% Box Temp 27 - 50 deg.C deg C 133 248
(PP PPN PPM) e (FEM)
Before 0.0 13 1.3 45.0 459 10 el 280 - 4750 . mv 29123 201358
Aftor 00 07 07 450 454 04 Slope 0.800 - 1,200 1187 1138
o 0.00 4 0. 20.015 -0.018
Gas Test Response
Zaro Qas 0 L} 12 oy
Single Point Validation Chart iSpan Gas 45 PP a5y 454 £ 5% of Range
50 ¢
| £ .
‘ | 3 Validation By Approve By :
7
| &
[ g Date: 1-0ct-26 Date: 1-Oct-25
‘ Referonce (PPM)
Uszn eyl 01/08/2568 FN-SVM-06-10 Rev.00
Asenatel 01/08/2568 FN-SVM-05-10 Rev.00 .

a a 72 v 2 Y a o s
NMAIFINGFTATTIUIAADN AUTTIULIAADN UNINYAYNHATAITAT W5-11
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Page:2/2
NOx Analyzer Verification Test Report Validation Report No.:  API-8810004
Page:1/2 Validation Date:  1-Oct-25
Validation Report Mo.: APHGET10004 = PM O Onsite
Validation Date: 1-0ct-25 Analyzer Signal Values
| a [m] g Dste I 1-Oct-25 [Time | 14:14 ¥ [
g Power Supples
Instruments Information Option 1352 mv +5 \V Sensor 499 v
Analyzer Type: NOMNO2/MNOx Analyzer Manufacturer AP 33V 33 v t24 v 2396 v
Model: T200 S/N: 2572 Hay 118 y BV 4% v
*4 V 38743 mv I+ 24V 24 A
| O3 82.74 mA
Calibration System (Optiosl Bench
e U - Tas Dark PM sig J 0.0 [ mv Ipm NO sig 84.28 I mv
Dilutor Model E5A MGG 101 NOx Conc 45.30 PR M NG s — s BNy 89.71 L
SIN: 792 NO Gonc 45.30 PPM P
ZERO AIR Genearator ZAGT001 802 Cone 45.05 PPM [Chamber ¥ % deg.C Internal Temp 33.33 deg.C
SIN: 644 CO Canc 4528 PPN [Chamber P 17208 hPa PMT 148 dog.C
Expire Date: OCT 232027 EB0170003 Flow 47.21 Nih Sample Pr 8032 hPa
Environment: Temperature__ 248 "C Humidity,_ 80 %RH
Validation Check { Before adjast )
Zero Span
GAS | Reating Vialue | Expected Valus Drift Readng Valus | Expected Valus
{ppb} (ppt) (ppb) {ppb) {ppb) Diriftd
NOQ = oo i 17 3544 400.0 £
ND, 2 (1] 20 82 00 13
NOx -1.9 0.0 -1.9 3636 400.0 4.8
Validation Check "4&;’“—“} Validation By Approve By |
ero
GAS | Reading Vaelue | Expected Valua Dirift Reading Value | Expacled Valse . Date: Date: 1-Oct-26
(pob) {ppb) (ppb) {ppb) (ppb) Drift%
NO 0.7 0.0 0.7 401 400.0 0.1
NO, 02 0.0 02 1 (1] 0.1
NOx 0.5 0.0 0.5 400 400.0 0.0
T 1 Q :
Singlo Foint Calibration Chart &' ,S .D‘
< Needisa Suppiy Instrument Co..Ltd
z
F
o
2
HD Refamnce Vale (R
Usenalal 01/08/2568 FN-SVM-05-08 Rev.00
dszmald 01/08/2568 FN-5VM-05-08 Rev.00
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Page:2/2
NOx Analyzer Verification Test Report Validation Report No.:  APH6808007
Page:1/2 Validation Date:  1-Oct-25
Validation Report No.: API-8809007 pv O onsite
Validation Date: 1-Oct-25 Analyzer Signal Vaiues
D e O onsite Dato - [ 1-0ct-25  [Time | 14:14 | [
= Power Supplies &4
Instruments Information Opticn 1352 mv +5 V Sensor 499 v
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API +33V 33 v 24 V 2396 v
Model: 2006 SN: 3217 +12V 11.88 v +5V 499 v
4 V 3974.3 mv 1+ 24V 24 A
i 03 8274 mA
Calibration System Opéical Banch
Callbrator Unit Standard Gas [Dark PM sig 0.0 l mV PM NO sig 84.28 | mV
Dilutor Model ESA MGC101 NOx Conc 45,30 PPM [PM Nox sig 107.0 mw PM Ny sig 86,71 mv
SIN: 782 NO Conc 45,30 PPM Sample
ZERO AIR Genearator ZAG7001 802 Conc 45.05 PPM Chamber T 80 0eg.C intemal Temp. 3333 seg.C
SIN: 644 CO Conc 4528 PPM Chambar P 17208 hPa PM T. 1.46 dog.C
Expire Date: OCT 23.2027 __EB0170003 Fiow 47.21 N Sample Pr 9932 "Ps
Environment: Temperature__249 "C Humidity:__ 60 %RH
Validation Check ( Before adjust )
Zero Span
GAS Reading Valve | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) {ppb) (ppb) (ppo) Drift%
NO 0 0.0 0.0 385.0 400.0 06
NO, 14 00 14 40 0.0 05
NOx 14 0.0 14 399.0 400.0 0.1
- a ( u ‘ ) Validation By : Approve By : -
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value Date: Date 1-0ce:25
(ppb) (peb) (ppb) (ppb) (ppb) Drift%
NO 05 0.0 0.5 401.0 400.0 0.1
NO; 02 0.0 0.2 1.0 0.0 0.1
NOx 0.3 0.0 0.3 400.0 400.0 0.0
Single Point Calibration Chart ‘ s' r \ eed' S S
g Neediss Supply instrument Co, Ltd
H
&
5
i
NO Reference Value (ppb)
Usemaly 01/08/2568
szmalad 01/08/2568 FN-SVIM-05-08 Rev.00
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tssued by : Calibration & Test Section : Meteorological Instruments Bureau

Dete of lssue 23 June, 2025 Certification No. 300125 The Result of Calibration
Page : 1 of 6 Sensor model EWSNV110WS2501 Certification No. 300025
23 June, 2025 Page : 2 of 6
Object m?en‘mmm‘»qqiuxﬁum Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasenle Anemometer | Pressure | Voowmm| Velocity Velnelty Correction
Manufacturer : Naovalynx mivec ok 520 | imckes 0 | e mises s
100 - - - 03 0.70
Type Data Logger 110-WS-250L-D .02 24 0.62
5.00 - - - 18 020
Serial No. EWSNV110WS2501 7.04 . . - 69 0.14
9.02 . . 88 0.22
Customer 1101 - - - 10.8 021
13.01 - 128 021
15.01 . . 150 0,01
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1006.1 hPa 17.02 - 168 0n
20.02 . . - 200 0.02
NATIONAL STANDARD WIND TUNNEL : Vane Angel Bench Stand Model 16112
» Micromanometer Theodor Friecrichs FCO14 Secial No. 9310119 : HOOK GAGE NO 1425 Ve Avgel Dench Btand Mo&el e
N.LS.T. Test Reference Number 731/241460 Standerd Velocity st 20 - 30 misec Young Metoorological Instruments
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) W/IND DIRETION TESTED WIND DIRECTION
Serial Number 110730029 (sensor 120629586) 0 2
JAPAN QUALITY ASSURANCE ORGANIZATION Stendard Velooty & 0 - 20 misec % i
STANDARD THERMOMETER Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94 180 5

Calilwstenl by

M

a a 72 v 2 Y a o s
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The Result of Calibration

Scasor model EWSNV110WS2501
Centification No. 300125 The Result of Calibration
23 June, 2025 Page : 3 of 6
] Sensor model EWSNV110WS2501 Certification No, 30025
Standard Barometer Tested Baromeler Correction
23 June, 2025 Page : 4 of 6
Pressure Pressure
1006.54 1006.70 0.16
Standard Tomperature Sensor Reading ﬁ
1006.75 1006 83 -0.06 T
Temp. Reading Correction
100698 100742 0.14 2 < | -
c e c
1007 .24 1007.36 on .
452 456 04
1007 64 100772 0.08
304 306 02
— -
007 .82 007.91 0.09 156 157 a1
1008.01 1008.11 £0.10
1008.28 1008,30 .02
1008.68 1008.74 -0.06
1008.83 1009.00 D07
1005.42 1005.51 0.00
1005.84 100594 0.0
1006.32 1006.41 000
1006.87 1006.91 0.04
1007.65 1007.73 £0.08
1007.94 1006.02 0.08
1008.51 1006.64 013
1008.92 1009.05 013
1009.22 1000.32 0.10
1000.85 0.06

a a 72 v 2 a o
MAIBIINIATATTULINADY ﬂﬂ!%ﬁﬂlnﬂé’ﬂll Nﬁ1’3ﬂﬂ1ﬂﬂ!ﬂyﬁ5ﬂ1ﬁﬂ§
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Certification No. 300/25

Date of Issue 23 June, 2025
60of6

The Result of Calibration
Certificstion No, 30025 Plgc:
Page : Sof 6
Tfuses

Seasar model EWSNV110WS2501

23 June, 2025

Relative Humidity Sensor Reading
& p 4 : IR A
wisfenduivefusesit indesiaru e Davis Instruments uUY TIPPING

Standard
Humidity Ressng Cormedtion
% RH. F
BUCKET Product No. [N 1 vouifouduudaianu

Y RH. % RH.
864 933 69
6853 694 4.1
22 445 24 uvuuf1n23 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.
- - 4
71082 uazernnsoh 14 fidgndomumonziBoaveaniosio (0.2 mm./TIP)

W5-16
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Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 23 June, 2025 Certification No. 301125
Page : 1 of 6

Object : witeallensvingrienings

Manufacturer Noval ynx

Type : Data Logger 110-WS-250L-0

Serial No. EWSNV110WS2503

Customer

Calibration Condition : Temperature 26,1 °C  Barometric Pressure 1006.6 hPa

Vans Angel Bench Stand Model 18112
HOOK GAGE NO 1428

NATIONAL STANDARD WIND TUNNEL
: Micromanometer Theodor Friedrichs FCO14 Sarial No. 9310119

N.IS.T. Test Reference Number 731/241460 Standard Vielocity at 20 - 30 misec

Ultrasonic Anemometer Model DA-650-3TV (sensor TR-G0AH)

Sarial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velocity at 0 - 20 misec

Theodor Friedrich : Dry No.8390/34 Wet No. 8380/84
2848067

STANDARD THERMOMETER

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

The Resuit of Calibration

Sensor model EWSNV110WS2503 Certification No. 301/2.
23 June, 2025 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrassale Anemometer | Prossure | Vacsmm | Velocity Velocity Correction
msec iosher 520 | inbes 00 | misec misee misec
100 . - - 03 0.70
3m - - - 24 0.62
5.00 - - - 43 0.70
7.04 - - - 6.8 0.24
9.02 . - . B8 02
1101 - - - 1L1 -0.09
13.00 . . s 128 021
15.01 - - 15.1 -0.09
17.02 A - - 168 0r
20.02 . 20.1 0.08
Vane Angel Bench Stand Model 18112
Young Metsorological Instruments
VANO DIRETION TESTED WIND DIRECTION
0 0
90 92
180 I
270

W5-17
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The Result of Calibration

Sensor model EWSNVI110WS2503
Certification No. 301/25
23 June, 2025 Page : 3 0f 6
Standard Barometer Tested Baromster Corraction

Pressure Prossure

1006.54 1006.94 040
1006.75 1007.21 0.46
1006.98 1007.57 0.59
1007 24 1007.66 04
1007.64 1008.13 0.49
1007.62 1008.51 069
1006.01 1008.51 £0.50
1006.28 1008.63 -0.55
1008.68 1008.02 -0.34
1008.93 100938 045
1006.42 1005.87 -0.45
1005.84 1006.32 D48
1006.32 1006.74 0.42
1006.87 100724 0.37
1007 65 1008.03 -0.38
1007 .94 1008.38 0,42
1008.51 1008.95 045
1008.92 1008.35 043
1008.22 1000.64 042
1009.85 101021 £0.36

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN STUVVUAWIDFUNFUNN $INA (WH131)

The Result of Calibration

Certification No. 301/25

Sensoc model EWSNV110WS2503
23 June, 2025 Page :
Standard Temperature Sensor Reading
Temp. Reading Correction

‘c ‘c ‘c
452 455 0.3
304 06 0.2
156 155 01

W5-18
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VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

The Result of Calibration

Date of Issue 23 June, 2025 Certification No. 301/25
Sensormodel  EWSNVIIOWS2503  Conification No. 301725 Page:  60f6
23 Juns, 2025 Page : S of 6
Tuiuses
Standard Ralative Humidity Sensor Reading
Humidity Reading Correction
%R % RH. % RH. wilsftonuiiveiuresit indosiany So Davis Instruments 1yy TIPPING
864 85.2 88
853 mnz 59
a2 455 3.3

BUCKET Product No. | s coutourivutySarh

1uuufIn29 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.
71082 unzemmnh W414 Signdesmunonzidonveanieaile (0.2 mm/TIp)

MAFrInamansaunaden aazdunadey yINMaunYasEa s

W5-19



SLMsAAN AT IvABUAMNMTUNATeN 52Tl 2568
VIHN S5UVVUAINIAFUNFUNN 109 (WH1FL)

Fa '
Tﬂﬂmssxnmummaﬁmngamww A9 (ﬂiﬂ/dl 1)

ISTR)

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEAR

| THAILAND INGTTTUTE OF SCIENTIFIC AND TECHNOLOGI AL RESEARCH (TISTR]
| MTC No. EEL. BP. 450168 Request No. 21-680152 MTC No. EEL. BP. 65/0168

Request No. 21-68M152
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

CALIBRATION CERTIFICATE

Submitted by
Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz

Acoustic Output in dB re 20Pa , Corrected to Reference Conditions : 101,325 kPa, 23.0°C and 50 %RH

Address
| Calibrated at
| 1. Sound Pressure Level
Instrament Calibrated ; Ambiest Environment Standard Microphone Mensured Sound Pressure | Deviated value| Uncertainty
Description = Acoustic Calibrlos Temperature {234+ 3)°C Type Level (dB) (dB) (dB) TEC60942:2003 Class 1
Manufacturer : Pulsar Relative Humidity (30 + 151 % 172 inch Bruel&Kjaer 4180 93.93 0.07 +0.10 +0.40 dB
Model : 103 Ambient Pressure.  : (101.325 + 1.500) kPa ‘ 2. Frequency
‘ Serial No. + BEET1
Stundards used ¢ 1. Digital Function Synthesizer NF Electronie DF-193A SN 122037, Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
| 2. Meassuring Amplifier Broel&Kjaer 2636 S/N 1537434, Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
3. Programmable Atienustor Tamagawa TPA-303A S/N OF 2214, 12 inch Bruel&Kjaer 4180 1000.4 0.4 +1.5 £1.0%
4. Digital Multimeter Agilant 34501A S/N MY 44005560, & Tota) dislortion
5. Pressure Transmitter Vaisala PTBZ0ZAD S/N T0650001. ;
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
6. Audio Analyzer Panasonic VP-7722A S/N 0414770122, =
Type (%) (%) IEC60942:2003 Class 1
7. Convdenser Microphone B&EK 4180 S/ 2889871, BRI : =
1/2 inch Bruel&Kjaer 4180 1.40 +0.50 +3.0%
Calibration Procedure:  CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was
| Note : 1. No adjustment.
mezsured by standard mizrophone using an insert voltage technique.
2. The calibrator pressure correction was not included
This instrument has heen calibrated against standards maintained at Electrical and Electronic Standards {
3. The microphone volume correction was ot included
Labaratory (EEL), which are traceable to the International System of Units through the Mational Institute of
Metrology (Thailand). '
Date of Calibration : 17 Jan. 2025 2 k;

iinty limits quoted refer to the

‘ I'he information on actual reading is attached herewith and the umce

measured values only.
Date of Receipt 10 Jan. 2025

Date of Calibration + 17 Jan. 2025 ll&

anly to

The results rel w items tested/calibrated or val

ts except in full ane probibites ftten permission is cbitainad from the o

Advertising the Report/Certticate and publicky of th

sion & btamed from the sowemar of TETH

| Acdmrtising the Regiort Certificate and publich

a a 72 v 2 Y a o s
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- THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 65/0168

Request No. 21-6810152

Nominal Output of Unit Under Test = 114 dB re 20p1Pa at 1000 Hz

Acoustic Qutput in dB re 20uPa , Corrected to Reference Conditions : 101,325 kPa, 23.0 °C and 50 %RH
1. Sound Pressure Level

Measured Sound Pressure | Devinted valne| Uncertainty Tolerance limit
(dB) IBC60942:2003 Class 1

+0.40 dB

Standard Microphone
Type Level (dB) (dB)
0.01 +0.10

2 inch Bruel&Kjaer 4180 114.01

2. Frequency

Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance Limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1000.3 0.3 15 £3.0%

3. Total Distortion

Tolerance limit

Standard Microphone Measured Total Distortion Uncertainty
Type (%) (%) IEC60942:2003 Class |
172 inch Bruel&Kjaer 4180 205 +0.50 +3.0%

Note : 1. No adjustment

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not inch

Calibrated by :

Date of Calibration 17 Jan. 2025
Date of Issue + 20 Jan, 2025
End of Certificate 3/3
The results relate only to the items testedvcalibeated or va ned
Advertising thee Report/Cantificate and publicity of the results except in full are peohibited urdass wiitte jon s obtained from the govemor of TISTR,

MAFrInamansaunaden aazdunadey yINMaunYasEa s
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| PM [ Onsite
s

11 nallenatow
UT™ N 1526240 L 687806

Semgler. £15983¢ —

Recorder 16

echncy B
Approval

Verification Report No
SO0

CONDITIONS

Comecied Pressune (mm Hg)
Tempersture (deg K)
Comected Avg Sress. (mw Hg): 7
Average Temp. {deg €) 303 0

Model 50254

Plate or o
Test ¢ )

char)

CALMRATION ORFICE

433
381
2168
.
Catorated by
Approved by

SION

3 Decamber 2025

3 Decembes

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN STUVVUAWIDFUNFUNN $INA (WH131)

TSP High Volume Sampier Calibration |
Verification Report No
U308 £001 (TSP 02
2] Onwte
Soe 11 usatiny
uT™
Samgier
Recor dw =
[ CONDITIONS
Barometnc Press. (hPa) 1007 4 Cormected Pressurg (men Hg) 7556
Temperature (deg C) 320 Tumper s og %) 306.0
Average Press (WPa) 10130 Cormected Avg Press. (mm Hg) 8
Average Temp (deg C) 300 Average Temp (deg K} 3
[ — CALIBRATION ORIFICE ]
Brand oh Enwienmentsl inc 200833
Model TE-S0254 a02815
Seral® 2 r 4 My 2
Prate o 1 LINEAR
.l ¥ (m3min} (chan, REGRESSION
1 1677 560
s 520
) “o
4 40
M |
‘ J M |
A
? Calibratod by
' -
i -
1 3 Ducerber 2029
Approved by
3 December 2025
wid
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PM10 High Volume Samploer Callbration

LJ

Verification Roport No. Verification Rapent No

SO2500008-£001 #M 01
2] Onste M Oneie
Sie: 1y mtmaitay She vy.umaMey
uT™M = UTM™ : N 1516345
Samgler EPM
- m Rucoder N —w— )

Sampler E
Recorder

== CONDITIONS - CONDITIONS

Barometrc Press (W)
Temperature (deg C)
ess. (NFa)

Baromatrs: Press (hPa)

: Cormecied Pressure fmm Hg): 7
‘ Temperature (deg G 320 Temperature (deg K)

Average Prass ( 10130 Cormecied Avg Fress (mm Hg) J
Average Terp (oeg C) 300 r\vn'ﬂga Temp mi K) 030 e
i = CALIBRATION ORIFICE | R ——" VO Y, ¥ CALIBRATION ORIFICE
Brand Tisch Ervronmental inc e Skogw Srand: Tigch Envirenmantat, inc Shape ‘
Model TE 80284 imercept Model TE-$025 vesrcapt
Seriaw Date Certited Senaw 2057 Date Confed
e Dale — ue Date ]
- CALIBRATIONS CALIBRATIONS 2
Plate or Qs | £ e— NE AR 1 y i =
Test® () (m¥me) chart) REGRESSION (chart)
N 11.00 1640 5.0 560 35 58 Siope =
B840 1435 s2.0 540 L rtercep! =
620 23¢ a0 2732 Comr coufl =
4 320 0891 20 033 SFR =
s 240 07 200 nzn
2 _# of Obsarvation:
Range o 25 Range
L at §F 33 z
> y "
Calibeated by . Calibrated by .
e .'
Approved by

COMBEr 2025

eawl o

a a 72 v 2 Y a o s
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Verification Test Report

Verification Test Report

Report No, S02500304-£001 / 001 Report No. SO2500304-E001 / 001
Verification Date : 03 Decamber 2025 Verification Date : 03 December 2025
Operate Information [ | PM [Z] Onsite Operate Information [ PM %] Onsie
Site : 7.3.m1funsTon Site : Tumidy
GPS coordrales : 47PN 1526240 E 667886 GPS coordinates - 47PN 1516340 E 672853
Instrument information Instrument Information
Egupment - Sound Level Meter Equipment : Sound Lavel Meter
Manufacturer : Pusar Manufacturer : Pulsar
Model : 44 Model - 44
Senal No . 1860 Senal No - 2124
Scale Rang - 2008-14008 Scale Rang . 20d8- 14008
Cass 2 Class : 2
Reference Standard Reference Standard
Standard | Acoustic Casibrator Manufacturer | Pulsar Mode! - 103 SIN - 96971 Stancard - Acoustic Caibrator Manufacturer © Pulsar Moded © 103 SIN : 98971
Cenficate No. . EEL.BP 6500168 Cartficate No. | EEL.BP 6500168
Date due : 17 January 2026 Date due : 17 January 2026
Traceabity : TISTR Traceabilty : TISTR
C : Temperat 3260 p - Ralative humidity 5420 % Ambilent Condition : Temperaiure 260 C Relative humdty 5420 b
Axmospheric pressure 10133 npa Atmospheric pressure 10133 npe
Measurement Data Measurement Data
Refferance Value , Correction Value Adjustment I UUR Reading | Error Acceptant Criteria [ R Value | C Vaiue [ UUR Reading J Error Acceptant Criteria
§ = (08) (d8) (uB) [—.;,,.;. Final (dB) (08) | (d8) (48) (a8) Initlal ] Final I (d8) (¢B) |
9393 93 9363 [ a387 | 9408 016 410 J [ 93,93 I 0 9393 Bz | e [ 0.18 o |
* UUR = Unit Under Referance flow " UUR = Unit Under Referance flow
Acceptant Criteria © Sound Level Meter Class 1 $0 8 dB Acceptent veksm : - Sound Level Meter Class 1 108 08
Sound Laval Matar 2 21008 Sound 0 dB
Calibrated By Appro By Calbraled By: Approve By
Date 03 Decomper 2025 Date 03 Decembar 2025 Date 93 December 2025

The Results shown i tis varification report refer only to the equip

The Results shown in this vanfication report refer only %o the equipn This Caibration Certficate cannol be reproduced, except in f

Ths Caliration Cartficate cannot be reproduced, except in fu

Usenaly 01/08/2568 FM-SVM-05-06 Rev.00  Ysemwly 01/08/2568
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USEPA

annual per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the

of Moatter In
the Atmosphere, 9.2.17, page 30
www tisch-env.y
TOLL FREE: (877)263-7¢

)467-9

a a 2 2 a o 'l
ﬂ1ﬂ3ﬂf13ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!nﬂﬁlﬂﬂ ﬂﬂ!sﬁﬁllﬁﬂé’ﬂll UHINIDUNHATAITAT

Certificate No. :

Submitted by :

Equipment :

Eavirenment :

Date ef Received :

Date of Calibration :

Date of Issue

Calibrated by :

Calibration Method :

VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

ertificate of Calibration
68-200034-1 Page : 10f2
Electronic Balance
Manufacturer Sartorius Model : SECURA224-1S
Serial No. 0034803270 1D No. : ELABBALANCENO4
Capacity 20 g Resolution : 0.0001 g

(04102100 °C
{41910429) W
1014.0 mbaf

Ambient Temperature
Relative Humidity

Air Presfure

28 January 2025

28 Janmary 2025

30 Janwary 2025

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standurd Instruments : This certification is traceable %o the Interatsonal System of Usits

Standard Weights
1D No,

E261-E2624

The Uncertainties are fora

This cerificato may not be reproduced other than in full except with the pricr written|

|

Cert No, Due Dace Traseability
©02242009 07 Nov 2025 Nitionsl [mstitge of Metrology (Thailand), (NIMT)
m lity of app 95%

W5-26
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VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

Certificate of Calibration

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
AIR LIQUIDE
(THAILAND) LTD
ED4NIBSE 15A00V3 Refarence Number: 160-403162830-1
EB0170003 , C¥inder Voluma:  144.0 CF .
124 - Pumstondville - PA Cylinder Pressure; 2015 PSIG
A12024 Vaive Outlet: 680
CONO,NOX,502 BALN Certificaion Daln:  Oct 23, 2024

Ex Date:

Certificate No. : 68-200034-1 Page : 20f2
Resuit of Culibration : Withost Adjustment
UUC Conditton As-Recelved :  Good
Departure of indication from nomsisal value
Nominal Vaige Carrection Unceriainty
(13 (1) @
0.01 0.0000 000012
0.1 0.0001 0.00012
1 00000 0.00013
2 0.0001 0.00013
s 0.0000 0.0001%
10 0.0000 000013
0 00001 0.00014
50 =0 000 0.00015
100 “0000Y 0.00020
00 ~0.0001 000038
This result of calforation was found scoursie as shown on date and place of calibration only
This reported uncertainty of messurement was based on a standard uncertainty mutiplied by & coverage facter k = 206,

providing a level of confidence of approximately 95%

Eccentric errec Load test : 20 g /— C

A B C D E (ﬁ E D,
00004 00004 00005 0.000¢ 0.0000 ¢ \ A
Repeatabdlity Load test 200 '3
Sidev 000005 &

a a 2 2 a o 'l
ﬂ1ﬂ3ﬂf13ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!nﬂﬁlﬂﬂ ﬂﬂ!sﬁﬁllﬁﬂé’ﬂll UHINIDUNHATAITAT

Coricanon patormad it aIDARINGE Wi EPA Tracestity Protocst for Assey and Cartfcaten of Calbration Swndercs (May 2072)" document EPA
BOOW- 12631, cang Bw saany prosdaree et araiyical riecrancs. Tha cynder wes 8 o
srcatabey as et bekow W) @ Cordsence kel of 9% Thars am o SGraant Ipaties wiEon et Ine use of T calbulion mexare. AJ excerbwtion are an
otavrcie bass sriems Stwrwins noted The et Witk oéy b Da G ested The recor shl rel te Af wihost o
et Lss This Cylingor Selow 100 puig, (8 0.7 megapascits
ANALYTICAL RESULTS
Componant Requested Actual Protocol Totsl Relative Assay
Concentration  Concentration Method Uncsrtainty Dates
— — —_—]
NOX 45.00 PPM 46.30 PPN 61 +L 1.0% MIST Tracesbls OEE0M, Y02V
NTRIC OXIDE 45.00 PPV 4530 PPV & +-0.5% MIST Trscoable TIA0M, 1020
SULFUR DIOXDE 46.00 PPM 4505 oW L) + 0.7% NIST Traceabls 1M1E20, 10232004
CARDON MONOXIOE AS00 PPM 4528 PPM ] - 0.8% MIST Traceable 10162024
N TROGEN Bamnoe
=
CALIBRATION STANDARDS
Tybe Lot D Cylinder No  Comcentration Uncertainty Expiration Dats
GMmis DCK1201202236 corsmr? 46.00 PPM NITRIC QMIDEMNITROGEN *-05% My 02 2008
PRM 12424 APEX 13257 50,04 PPM NITRIC QXIDEMNITROOEN - 04% Owc 22, 2003
GMIs 124208800128 coxnor 4,228 PPM NITROGEN DIOXIDENITROGEN  +/- 20% Jan 04, 207
PRM C232001 1 O183448 957 PPM NITROGEN DIOWDEMITROGEN  +-20% Nov 22, 2004
GMmis oT220310 CCaga2™y 48.82 PP SULFUR DIOXIDENITROGEN +-0T% Jen 18, 2007
SRM 18ica Frasasr 5033 PP SULFUR DIOXIDENTTROGEN 0% Jun 27, 2003
CARBON MONCXDE 080123 KALOOAT12 4857 PPM CARBON MONGNIDENITROGEN  +/- 0.6% Fab 20, 200
The S NTRM, PAM. o« RGM roted above le ely in rebwmncs & e GUED Gsed n the amsay s ot 36 of e
ANALYTICAL EQUIPMENT
Instrument/Make/Model Anatytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1MR0SH NOIR Oct 00, 200¢
Nicolet 850 FTIR AUP20Y4S NO iR Ot 17, 202¢
MNicolet 850 FTIR AUP2010046S NO2 FTR Oct 03, 2004
Nicofot S50 FTIR ALIP201(04S 802 FTR Sep 26, 2024
Page tef1
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Page 2001

VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

Verification/Calibration Test Report

Report No.: APLB812007

Operate Information (7] PM [J Onsite

-~ I

Verification Date :

01 December 2025
Page

GPS coordinstos : 47P N 1514454 E 654233
Instrument Information
Equipment | SO2 Asaiyzer Merudacturer - ESA
Model AF22e Serlal No = 2506
Referonce Standard
Standard Gas Callbrator Unit
Cyinger No EBO170003 Mo ZAGTOOY
ZERO AIR Genearator
Certificate No 2015 FOG SN 644
Date Dus OCT 232027 Model ESA MGC101
Dilutor
Tracesbity ; Alr Liguide SN ™
Amblent Condition : Temperature 25.00 c Relative humidity §6.30 %
Atmosphenic pressuns 10110 hepa
Moasurement Data
ZeroConc. | Level1Conc. | Level2Conc. | Lovel3Cone | Leveld Cone.
Callbration Gas Lovel (ndicate Unt) (indicate Usir) (Indicate Unit) (vBcae Unix) {Wnicate Ve
) ppd (] ppm| ppd [ pem| 1 ppd ] ppn| 1 ppb [ ppmi [ peb [ ppm|
Cafthrator Value (X) o000 §0.00 100.00 150.00 400.00
015 4016 9713 14767 398 .40
-1.13 4798 98,19 14832 360 .50
Instramant Vialse (Y) -1.13 4998 98.19 149.32 397.10
-1.13 47.98 84.19 148.32 387.10
047 a8n 90.12 148.11 397.10
Ins.Value Averango 0.80 48,80 98.36 148,55 397 84
Best Ft Concantration (Y=Mx+b) 48,82 98,67 148.52 w7
Pairt Differance(Best Fit - Averange) 0.02 0.3 -0.03 007
Percant diarence (Best Mt vs Ine.(Y) Valuo 0.04% 031% 0.02% 0.02%
Resull Status (Pass/Fail) Pass Pass Pass Pass

Note :

1.Calbrator Valua(X) is concentration polris wews evenly spaced across that

penersted approximataly BO% full scale.

Zinstument Value(Y) s Concertraion values from Instrument. The worksheot

swmaly 01/068/2568
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Page : 22
Linear Regression
Linear Regression Slape(M) 0.8070
55080 Inbarcapld) -1.0002
= 0.997x - 1.0302

o b T Corr. Coaticien(R) 1.0000
i 300,00
g 20000 -

o
10000 -
» s
000 ¢ | Result Status : Pass
_lmwcbu 10000 20000 30000 40000 500.00 l
Calibration Value
Acceptance Criterla

For the gesecus polktants, the g the multhpoint = I all test

mmMMK.UIHHMGmo"SMMO,SO,IMNO,MDBJMW(X).#M
cailbration scale, bast-M straight ine Which acceptance criteria (percent or abealute differance) s used depands on
the concentration of the callbration polnts. it Is also recommended that the siopa Is within 1+.05. Ses QA Handbook
for Alr Pollution Moagsuramant Systams Voluma If Ambient Alr Quality Monfioring Program

€ Nneediss
hes Supply Instrument Co.. Ltd
caraes 81 pag— ==

Date 01 Decamber 2025 Date : 01 Dacomber 2025

The Results shown in this veriication report refer only 10 the aquipment verficalion unless otherwise stated
This Callbration Certificate cannct be reproduced, excep! in full, without permission of company

** End Verificaion/Callbration Test Report **

hznwly 01/08/2568

a a 2 2 a o 'l
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VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

Verification/Calibration Test Report

Raeport No.: AP1-8812006
Date : 0 025
Oporate lnformation [1] #m [J Onete Page : 12
-~ -
GPS coordinates : 47PN 1514454 E 664233
Instrument information
Equipment : 802 Analyzer Manufiscturer - ESA
Model AF220 Serlal No : 2605
Standard Gas Calibrator Unit
Cytinder No : EBO170003 Model ZAGTO0
ZERO AIR Genearator
Cerficate No : 2015 FO.G SN 844
Date Due OCT 232027 Mixds! ESA MGC101
DOikstor
Traceabilty : Alr Liquide SN ™
Amblent Condition : Tamperature 25.00 e Relgtive humisty 6630 %
Amospheric pressure 10110  hpa
Zero Conc., Lovel 1 Cone. Level 2 Conc. Level 3 Conc. Leovel 4 Conc.
Cafibration Gas Lovel |  (indicase Uet Ondicate Ung (Incarts Uniy (Indicate Unity (ndicste Unit)
] pp [ ppm| Glppd O ppm| 5] ppd (] ppm ppb [ ppm| (2] ppd (7 ppei
Calibrator Value (X) 0.00 80.00 100.00 160.00 40000
015 48.18 97.13 “rer 401.10
113 AT 88 96,19 148.32 40110
Instrument Value (Y) 1143 4968 8819 149.32 402.50
-1.13 4798 0819 148.32 402,50
047 43 92 99.12 149.11 40120
Irs Value Averange 0.80 4880 8836 148 55 401.68
Best Fit Concertration (YeMx+b) 4868 99.03 148.38 0122
Paint Differenco(Best Fit - Averange) 0.44 068 084 046
Poroant dfarence (Best fit vs ins.(Y) Value 0.29% 0.67% -0.56% 0.12%
Rosull Status (Pasa/Fal) Pass Pass Pass Pass
Note :

1.Calbrator Value(X) is concentration poirs ware evenly spaced across that

poneratad approximalely 50% full scale.
2 instrument Valuo(Y) s Concantration values from instrument, The workshy

sl 01/08/2568
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Page : 22
Linear Regression
, Linear Regression Siopa(M) 1.0073
Sao%0 Intercapi(b) -1.7082
y= 1.0073x - 1.7032
e ®=il T Coer. Cosficert(R’) 10000
i 300.00 .
20000 ’
-
100.00 -
. .
0o o Result Status : Poss
10000000 10900 20000 30000 400.00 500.00
Callbration Ve
Acceptance Criterla
For the gasecus i , the e maitl-poket ver s ¥ ol test

concentrations fall within 2%, or an absclute differance of 1.5 ppb for Oy, SO, and NO, and 0.03 ppm for CO.of the
calbrstion scale, bost-fit straight e Which acceptance crierla (percant or absolute difference) is used depands an
the concentration of the caibration polnts.  Is also recommended that the siope is within 14.08. See 0A Handbook
for Ak Pollution Messurement Systams Valume 1| Amblent Alr Quality Monitoring Program

Sneediss

58 Supply Instrument Co..Ltd

Date 01 December 2025 Date 01 December 2025

The Resulls shown in this verification report refer only to the equipment verification uniess otherwiss staled
This Calibration Certificate cannot be reproduced, axcapt in full, without permission of compary

** End Verification/Callbration Test Report ™

Jsznelyd 01/08/2568

a a 2 2 a o 'l
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VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

Verification/Calibration Test Report
Report No.: AP1-6812008
Verification Date : 06 December 2025

Operate Information M ] Onste Page : 172
=
GPS coondinates : 4TP N 1514454 E 654233
Instrument nformation

Equipment - CO Analyzer Manufacturer : ESA

Modal : CO12e Serisl No: 355
Reference Standard
Standard Gas Calibrator Unit
Cylindor No EBO170008 Sem i Model :  ZAG7001
Carsificale No : 2016 FO.G SN 644
Date Duo : OCT 232027 252 Model :  ESA MGC101
Traceabity « Alr Liguide N ™
Ambisat Condition : Temperture 26,00 c Relstive humidty 8830 %
Atmesphario prassyre 10110 hpa
Moasuroment Data I8 ¢ .
Zoro Cone. Lovel 1Conc. | Level2Canc. | Level3Cone. | Lavel 4 Cone.
Calibration Gas Level |  (indicate Unit) (vt cate Untt) ndicine Unit) (ndicate s (thcate Untt)
[ ppb 5] ppm{ Cppt (2] ppm| Clppd [7] ppm| [ ppb [2) ppem| (] ppb [2) ppm|
Calibeator Vahsa (X) 0.00 16.00 25.00 35,00 45.00
0.15 15,11 2514 3812 4555
0.14 1497 2514 35.08 4555
Instumant Value (Y) 013 14.97 2514 34.98 4555
013 14.97 28.10 35.12 4499
0.15 14.99 26.14 35.12 4408
Ins Value Averangs 014 15.00 2813 3509 45.33
Best Fit Concantration (YeMxeb) 15.10 254 818 S22
Point Difference(Best FIl - Averangs) 0.10 001 0.08 o1
Percant difference (Bast it vs Ins.(Y) Value 067% 0.04% 0.26% 0.24%
Resutt Status (Pass/Fal) Pass Pass Pass Pass
Nate :

1.Cadibrator Valua(X) is concantration points were evenly spaced acroas that range. with the highes! test concentrationat

gonemated approximately 80% full scale.
2lestrurment Value(Y) is Concentation values from Instrument. The worksheet a

senelel 01/08/2568
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Page : 212
Verification/Calibration Test Report
r — Linear Regression Report No.: API-8812009
Linear Regression Sio
M) : 0w Verification Date : 06 Decombar 2025
s0.00 .
imerceptib 0.0477

o ¥= 10037 + 0,047 : Operste Information (7] PM [0 Onsite Page : 12
H = Corr. Coafficlont() : 1.0000
3 0w A I

-
; 20.00 Y o GPS coordinates - 47F N 1514454 E 654233
-
1000 Instrument Information
000 @ Result Status : Pass i
000 1000 2000 3000 4000 S0.00 png i o e
Catervson Valun Model : CO120 Sorlal No : 356
A J Reference Standard
Standard Gas Calibrator Unit
Accoplanse Cillerta Cyiner No 80170003 T Model:  ZAGTOO1
For the geseous polutants, tha calibration (ncluding the mult-point )8 i If af test Certificate No : 2015 FO.G SN 64
concaniraions Tall within 2%, or an absokae diffesence of 1.5 ppb for O,, SO, and NO, and 0.03 ppm for CO,of the Date Due 0CT 232027 Model - ESA MGC101
Ditutor
Mmmmmwmlmwmmmumwmummmmmm Traceabity : Al Liquide M %2
the cancantration of the callbmtion points. It s also recommended that ha slope is within 1+.06. See QA Handbook
Ambient Condition : Tempersture 25.00 c Relatve humicity 5630 %

for Alr Polision Measuremant Systeme Volume || Amblant Ar Quaity Montaring Program
Avmospheric pressure 10110  hpa

Neegiss e o e i U —

Calibrated By: eediss Supply instrumgnd G0, Ltd Calbration Gas Lovel |  (istesss Uk Gndcate Unm) | Ondicats sy (Indcate Unt) (Indicate Unig
] ppv 5] pom| Clppb [ ppm| [ ppb =) ppm| [ ppd ] ppr| [l ppb [2] ppen

Calibrstor Value (X) 0.00 15.00 2500 3500 45.00

Date : 06 December 2025 Dale ; 06 Decembar 2026 015 15.11 2814 3542 45.56

0.14 “er 26.14 3542 45.55

Instnamant Value (Y) 0.13 uer 2514 3494 4554

0.13 457 25.10 3812 4556

maaummmnmmummmmmymnmmmmmmmnm T T %14 042 e

X A
This Cailbration Certificale cannct be reproduced, except in full, wihout permission of company.

ns.Value Averange 013 15.00 2513 3828 4543

** End Verification/Calibration Test Report ** Best Fit Concantration (Y=Mu+b) 15.13 2520 3527 4534

Point Dffarance(Best F2 - Averange) 012 0.07 001 -0.08

Parcent differance (Bast M vs Ins.(Y) Value 0.82% -0.26% -0.02% 0.18%
—

Result Status (Pass/Fall) Pass Pass Puss Pass

Note :

1 Calbrator Vaua(X) 8 concentration points ware evenly speced scross that
genersiad spproxdmataly 80% full scale.
2Irstrumant Value(Y) is Cancentration values om instrument. The worksheet alf

lsenwlyd 01/08/2568 & 2 v serwle 01/08/2568

a a 2 2 a Y 4 -
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Page : 212

— Linear Regression
Linear Regression Siopa(M) 1.0072

sos0 > Intercapa(b) 0.0182

40.00 ¥= 10072 + 0.03p2" o
a [ Carr. Cosfficlant(R’) : 1.0000
2 200 o

-
E 000 o
-
10.00
000 & Result Status : Pass
000 1000 000 3000 4000 5000
Cailbration Vaiue
Acceptance Criteria

For the gassous polltants, he Ng the mullk-point L] If ol tost

w-umn.aanmmu1.spwmo,so,muo,mommhco,dm
calbration scale mmwmmmmmmmm(ummmmmﬁm)uummm

the concandestion of e callbration points. It is also recommended thal the slope s within 1+.05. See QA Handbook

Mkmmhmmnlsmmmﬂhnhbnlkmmmm

Nneedgiss

iss Supply InstrumeAPRGY Y

Caiibrated By:

Dato :

06 Decembar 2025

Date :

06 December 2025

The Results shown in this verifcation rapont refer oy %o e equipment verfication unlass otherwise stated
This Cafibration Cartificale cannot be reprocucad, axcept In ful, without pamission of company.

Iszmenlf 01/08/2568

** End Verification/Calidration Test Report =

2 2 a o 'l
ﬂ1ﬂaﬂf13ﬂﬂ1ﬂ1ﬁﬂ§{ﬁﬂlnﬂﬁlﬂﬂ ﬂﬂ!xﬁﬁllﬁﬂé’ﬂu UHINIDUNHATAITAT

VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

Verification/Calibration Test Report

Report No.: ESA-8812002
Verification Dato - 01 Decamber 2025
Operats Information (2] PM [0 Onste Page : 112
Site : Enviab Co. L
GPS coordinates - 7P N 1514454 E 664233
Instrumant information
Equipment : NO2 Analyzer Manufacturer - ESA
Model : AC32e Sarlal No : 2380
Standard Gas Cadibrator Unit
Oylinder No : EBO170003 Model ZAGTO0
ZERD AIR Ganesestor
Cerificate No 015 FO.G 8N 644
Date Due : OCT 232027 Model :  ESA MGC101
Dlasar
Traceabity Alr Liquide SN : o2
Amblent Condition : Temperature 25,00 ‘e Relstive huicity 6630 %
Atmespheric pressus 10110 npa
Measuroment Data
Zoro Conc, Level 1 Conc. Lavel 2 Cone. Lovel 3 Conc, Lovel 4 Conc.
(inFcane Unk) (ndicate Unyg (ithcate {indicata Uniy {indicate Uniy
CaMbration Gas Level £ -
L1 peb ) ppm| 1ppb [ pem| (2] ppb C1 ppm| ] ppb (] ppm| [ ppb [ ppmi
Nox NO Nox NO Nox NO Nox NO Nox NO
Caltwator Value (X) 0.00 0.00 50.00 5000 | 100.00 | 10000 | 150.00 | 150,00 | 400.00 | 400.00
0.11 015 | 49864 49.30 | 100,19 | 96.29 14880 | 149.16 | 40273 | 402,40
012 -1.13 4972 4003 | 10047 | 99.37 14825 | 150.56 | 40520 | 405.20
Instrument Value (Y) 013 ~1.13 49,51 4928 9082 | 9866 14743 | 14042 | 4031 4031
0.13 ~1.13 49,11 4857 | 10039 | %808 14761 | 15244 | 402,50 | 402.40
014 047 8045 50.32 88,42 | 9919 15127 | 147.07 | 403,10 | 405.20
Ins Vae Averange 013 -0.60 46.68 49.30 6966 | 98,72 14689 | 149.73 | 403.38 | 403.80
Best Fit Concentration (Y=Mx+b) 49.48 4902 0684 | 9965 15040 | 150.27 | 402.70 | 403.40
Foint Dferenca(Best Fit - Averange) 020 <028 028 083 17 0.54 069 -0 40
Parcent differance (Best T ve ns.(Y) Vae | 0.49% | 0.56% 028% | -0.03% | -1.14% | -036% | 0.17% | 0.10%
—
Resull Status (PassiFal) Pass Pass Pass Passg Pass Poas Pass Pass

Note :

-almvalw>ummmmwywmn1

penerated appraxdmately 80% full scale.
2 Value(Y) Is C: velues from

rmaly 01/08/2568

The worksheot
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Page : 272
Nox Linear Regression
NOx Linear Regression SiopeiM) 1.0062
00,00 .
& 40000 ¥ = 1.0052x 'Gg-v". Wl‘i) 09770
< e Corr. Coaficlent(R’) 1.0000
S 0000 | -
E 20000 |
o
2 10000 | p- -
E 0.0 e Rosult Status : Pass
20000000 100,00 20000 30000 40000 S500.00
Calibration Value
NO Linear Regression
NO Linear Regression Slopetht) : 10128
-1 Inbsrceptid) : -1.6069
40,00 = 1012515999 o
% | ® il Corr Coo‘ldmlm') Y 1.0000
> w0000
-
§ 20000
-
g 0800 |-
£ 000 ¢" Result Status : Pass
-20000000. 100,00 20000 30000 40300 50200
Galibration Value
Acceptance Critoria
For the gasecus pollutants, the ( " the mult-point ) is W 8l test

concentrations fall within 2%, or an abeolute difference of 1.5 ppb for O, S0, and NO, and 0,03 ppm for CO.of the

cafibration scale, bost-ft saight Ine Which acceplance criters (percent or absokuie diflerence) Is used depands on

e concentration of the calbeation points. It & aiso recommended that the Sopa is within 1+.05, Ses QA Handbook
for Air Pollution Measurement Systems Vialume Il Amblant Ak Quality Monilorng Program

Nneegiss

Calibrated By iiss Supply Instrumov‘rfmov.el?x ; —

Date 01 Dacamber 2025 Dato 01 Decombar 2025

Tha Results shown in this venfication report refer only 10 the equipment verification unless otherwiss stated
This Cafibration Cartificate cannot be reproduced, axcept in fll, without permission of compary.

** End Verification/Callbration Test Report

Jseneily 01/08/2568

a a 2 2 a o 'l
ﬂ1ﬂﬁﬂf13ﬂﬂ1ﬂ1ﬁﬂ§{ﬁﬂlnﬂﬁlﬂﬂ ﬂﬂ!xﬁﬁllﬁﬂé’ﬂu UHINIDUNHATAITAT

VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

Verification/Calibration Test Report

Report No.: ESA-6812003
Verification Date : 01 Dacamber 2025
Operate Information (2] PM [ Onsine Page : 12
Site : Envilab Co.L4d
GPS coordinates ; 7P N 1614454 E 654223
instrumant information
Equipment . NOZ Analyzer Menufacturer - ESA
Model : AC32e Sorial No : 2400
Roference Standard
Standard Gas Callbrator Unit
Cyfinder No : EBO0170003 Moaed ZAGTONM
ZERO AIR Genoarator
Certificate No 2015 FO.G SN Bas
Date Dus OCT 232027 Modal ESA MGC101
Défutor
Traceabity : Air Licrside 8N m
Amblent Condition : Tompeestuse 25.00 ‘c Relative humidity 5630 %
Almosphenic pressure 0110 hpa
Zero Conc. Lavel 1 Conc. Lovel 4 Conc.
(inscre Unity
o X (Indicate Uniy mvu-n
C) peb [ pom| (2 ppb (] ppm| ElutUn-J
Nox NO Nox NO Nox NO

Cailbrator Value (X) 0.00 000 | 65000 | 50,00 | 400.00 | 100.00 | 150.00

150.00 | 400.00 | 400.00

0.11 015 | 4964 | 4930 | 10019 | 9820 | 148,89

149.16 | 402.73 | 20731

0.12 <113 | 40.72 | 4603 | 10047 | 89.37 | 14828

15056 | 390.76 | 307.31

insrument Value (Y) 0.13 «113 | 4951 | 4028 | gea2 | 9868 | 14743

14942 | 39827 | 300.08

0.13 =113 | 4911 | 4857 | 10039 | 98,08 | t47.61

15244 | 369.78 | 390.79

0.34 047 | 5045 | 5032 | 9842 | 99.19 | 15127

147,07 | 40045 | 38879

Ins. Ve Averarge 0.13 080 | 49686 | 4930 | @066 | 9872 | 148.60

149.73 | 400.20 | 398.45

Best Fit Conoantration (Y=Atx+b) 4961 | 4025 | 0068 | 9915 | 14968

148.06 | 399.84 | 306.60

Point Diferance(Best Fit - Averange) 007 006 -0.01 044 099

0867 0,36 015

Parcent difference (Best fit vs Ina.(Y) Value | 0.15% | 0.11% | 001% | -0.64% | -0.e%

045% | 0.00% | -0.04%

Resull Status (PassFall) Pass Pass Pass Pass Pass

Pass Pass | Pass

Note :

1.Callormior Vialue(X) ks concentration points were aevenly spaced across that ran
generaied approcdmately 80% full scale

2 nstramant Vadue(Y) is Concantration values from Instrumaent The worksheet af

senwily 01/08/2568
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“THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0152 MTC No. EEL, BP. 65/0168

CALIBRATION CERTIFICATE

Nox Linear Regression

NOx Linear Regression Siops(M) 10008
g ¥ # 10006 - 0.4189 Inlercept(b) 04188 Submitted by
- B i P Corr. CosfficleriR’) 1.0000
T -
2 ;000 g Address
£ 20000 o Calibrated at
E 10000 | ‘
£ o000 ¢ Resutt Status : Pass
10000000 Instrument Calibrated Amblent Environment
Cafibration Value " >
Description : Acoustic Calibrator Tempersture :23¢3)°C

10000 20000 30000 40000 50000 ‘

Relative Humidity :(50415)%

Manufacturer 1 Pulssr
i NO Linear Regression Model 103 Ambient Pressure  : (101,325 £ 1,500) kPa
NO Linear R n
near Regressio Slops(M) 0.0082 Serial No. :9897)

500.00 "
§ a0 y=0.9982x-0.6822 t———— oo Standards used : 1, Digita! Function Synthesizer NF Electronic DF-193A S/N 122037,
k] Lab Corr. Confficient{R’) 1.0000 v
> 30000 2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
§ 20000 =
5 00 | pw -~ 3. Prog ble Att tor Tamag) TPA-303A S/N OF 2214,
E ow e Resuli Dl  Weem 4. Digital Multimeter Agilent 34401A S/N MY44005560.

10000000 10000 200.00 30000 40000 500.00 s

Callbration Vahse 5. Pressure Transmitter Vaisala PTB202AD S/N T0650001,

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122

Acceptance Criteria 7. Condenser Microphone B&K 4180 S/N 2880871, ‘
For the gaseous pollutants, the catbxation (inchiding the mul-point veriicaion) is considered acceptabie If ol lest Calibration Precedure: CP-102-04 based on IEC 60942-2003, The sound pressure level of instrument was

concentrations fall within 2%, or an absolute diffevence of 1.5 pob for O,, SO, and NO, and 0.03 pam for CO,of e measured by standard microphone using an insert valtage technigue,

calration scale. best-St stralght line Which acoaptance oftaria (percent or absoluts difference) is used dopends on

the concentration of the calibration points. It I8 also recammended that the siope Is within 1+.05, See QA Handbook

This instrument has been calibrated against standards maintained at Electrical and Electronic Stendards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

for Air Poliution Measurement Systems Volume || Amblent Alr Qualty Monloring Program
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values caly

nee k,éi_?c o -
Calibrated Provi & g 309 )
diss Supply instrument Co..Ltd ' Dinke of Racelgt 10 Jan. 2025 |
143

Date of Calibration 17 Jan. 2025 l&
Date 01 December 2025 Date 01 December 2026 J
The results relate only o the Rems tesed/calbrated o value ssigred
Adsertinry S fn ticate and publicty of 5 except in full ame protibiind Unless wetten permission is cblaned fam the gowemor of TITH
The Results shawn In this verification report refar only 1o the equipmant verification uniess otherwise siated S — —
This Calbration Cersficate cannot be reproduced, excapt in full, withol OMELAIC/008 At
Head Office Office/Labcratory
35 Mu 3 Tambar Kivong Ma, Amphoe Khiong Luwng, 668 Mu 2 Tamton Bangpoomes, Amphoe My
* End VerMication/Callbration Test Roport COharqwet Pathumthont 12020, Thatand Changmal Samntinsion 10280, Tslandd
Tel (800 0 T7 %% Tl (56 0 2323 167280 &»n 115, 116
Fa_ (66} 0 2577 9009 (661 08 3219 5840
E-mal - mio@tistrorth Welnite - waw bivie.
dzena iy 01/08/2568

a a 2 2 a Y 4 -
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[77 THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) ] I THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) T
Request No, 21680152 MTC No. EEL, BP, 650168 Request No. 21-6800152 MTC Ne. EEL. BP. 65.'\?!6]
The reported expanded uncertainty is based upon & standard unci y multiplied by a g
factor k = 2, providing u level of confidence of approximately 95%, Nominal Output of Unit Under Test = 114 dB re 20uPs st 1000 Hz
Acoustic Output in dB re 20uPs , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH
Nominal Output of Unit Under Test = 94 dB re 200Pa at 1000 Hz 1. Sound Pressure Level
Acoustic Output in dB re 204Pa , Corrected to Reference Conditions : 101,325 kPa, 23.0°C and 50 %RH
1. Sl Prire Lordh Standard Microphone Messured Sound Pressure | Deviated valwe| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TBC60942:2003 Class |
Standard Micropk M d Sound Pressure | Deviated value] Uncertainty Tolerance limit 172 inch Bruel&Kjser 4180 114.01 0.01 +0.10 10.40 dB
Type Level (dB) (dB) (dB) 1EC60942:2003 Class | = 2. Frequency
112 inch Bruel&Kjser 4180 93.93 -0.07 £0.10 1040 dB | PR e il i 1 i
2 Frequency P Freg Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (z) IEC60942:2003 Class |
' Standard Micropbooe Measured Frequency Deviated value| Uncertainty Tolerance limit 172 inch Bruel&Kjacr 4180 1000.3 03 *15 £3.0%
Type (Hz) (H2) (Hz) | IEC60942:2003 Class | ‘ 1O S TWetDiertie
1/2 inch Bruel&Kjner 4180 1000.4 04 15 +1.0% Standard Microph M d Total Distortion Uncertainty Tolerance limit
3. Tetal distortion Type (%) (%) TEC60942:2003 Class 1
Standard Microphone Measured Total distortion Uncertainty Tolerance lima ‘ U2 50k Brusihbjow 4180 0 £0.50 D%
Type (%) %) IEC60942:2003 Class | e
| 1/2 inch l;mcl&Kdelﬂﬂ 1.40 +0.50 +3.0% | e = 3 T
Neto: 1. No ajushucat [ 3. The microphone volume carrection was not included
Calibrated by Approved by

' 2. The calibrator pressure correction was not included

3. The microphone volume correction was not included

‘ Date of Calibration 17 Jan. 2025 273
Electrical and P18 TADSIAN ards Laboratory

Industrial Metrology snd Testing Service Centre

Date of Calibration 17 Jan, 2025
' ‘ Date of Issue : 20 Jan, 2025 Ref : 201 12680110001 16001
End of Certificate 3/3
The results mlate anly to the bems tettedicaibrated of value ssipmed The tesdts swlate only 1o the items tested/caibrated of value sssigred
btec! unless wetten permission Is obtaned from the govemor of THTR Adventiing the Report/Certficate and publicity of the sesudls escept m full ave probibited unless wither permisnion is cttered from the goverer of TISTR

Advenisng the feponCetficats snd publicty of the sesults escept in full am

a a 72 v 2 Y a Y s
MAIBIINIATATTULIAADN AUSTAULIAADN UH1INYIQYNHATANTAT W5-35
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lesued by :  Calibration & Test Section . Metsorological Instruments Bureasu

Dete of Issue 8§ July, 2025 Cartification No. 332/25
Page : 1 of 6
Object wiesilenrrvingalsding
Manufacturer Noval.yrx
Type Data Logger 110-WS-26DL-0
Serial No, EWSNV110WS2506
Customer

Caibration Condition : Tempersture 251 °C  Baromebic Pressure 10066 hPs
NATIONAL STANDARD WIND TUNNEL Vane Angel Bench Stand Modei 18112
Micromanometer Theodor Friedrichs FCO14 Sectsl No. 8310119 : HOOK GAGE NO 1425
N.IST, Test Reference Number 731/241460 Stanciard Velocity at 20 - 30 misec
+ Ulrasonic Anemometer Model DA-650-3TV (sensor TR-G0AH)
Serisl Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION Standerd Velocky at 0 - 20 misec
STANDARD THERMOMETER  : Theodor Friedrich : Dry No.B390/B4 Wet No. B380/54

Thermoschnsider NO.9188 - teslo, 19610 645 Serial

MAFrInamansaunaden aazdunadey yINMaunYasEa s

Calibrate

VIHN STUVVUAWIDFUNFUNN $INA (WH131)

The Result of Calibration

Sansar mocel EWSNV110WS2506 Certification No. 33225
8 July, 2025 Page: 2af 6
Standard 1 HOOK GAGE NO. 1424 TESTED ANEMOMETER
Ultrmsandc Anemometer | Pressure | Vacemm | Velocity Velocity Correction
misec e W0 | ke 100 | mfees e misec
1.00 . . 0.8 0.20
3m . - . 30 0.02
5.00 - . 49 010
7.04 . 7.0 0.0
9.02 . . . 2.0 (1]
1101 - . . 10.1 091
1301 . - - 1o 0.01
15.01 151 0.09
17.02 - 17.0 0.02
2002 1 20.1 0.08
’7 Vane Angel Banch Stand Model 18112
Young Metecrological Instruments
WIND DIRETION TESTED WIND DIRECTION
0 0
90 20
180
210

W5-36
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The Result of Calibration

Sensor model EWSNVIIOWS2506
Centification No. 332/25
8 July, 2025 Page : Jof 6
Standard Baremeter Testod Barometar Cormection

Pressure Pressare

1011.60 1mas2 092
w1 1012.06 0.8y
1010.86 101164 078
0021 101100 o
1008 82 1010.64 082
1009.45 101028 0.80
1009 08 101002 0.96
100883 1006 61 o
100643 1009.12 069
100822 1009.14 092
1007.75 1008 61 0.86
W007.37 1006.15 QI
10077 1008.15 Q%8
1006.84 1007.79 0.95
101063 1011.60 0.98
101008 1010.86 078
1006.77 1010.63 085
1008 .97 1009 88 49
1008 24 1006.93 0.89
1007.23 1008.06 0.83

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN STUVVUAWIDFUNFUNN $INA (WH131)

The Result of Calibration

Sensor model EWSNV110WS2506 Cortification No. 332725
8 July, 2025 Page : 4 of 6
Swrcard Tempermturs Senscr Reoding
Temp. Reading Carmection
e © ¢
a7 460 0.3
04 05 0.1
158 187 1

W5-37
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The Result of Calibration

Semsor model EWSNVII0WS2506  Cenificstion No. 332125
8 July, 2025 Page : Sof 6
Humigty RAsading Cormection
% RAH. S RH, Y RHE
875 a3 45
832 6 22
451 a4 (A

Calibruted

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

Date of Issue 8 July, 2025 Certification No. 33225
Page: 6o0f6

Tufuses

wils@enTuivefusesis indostanu 3¥e Davis Instruments nuy TIPPING

sucker prodsct ol oo v

uvuufIni3 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No

71082 unzerumo WK SfgndemumonziBorveunissile (0.2 mm./TIP)
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Issued by : Calbration & Test Section : Meteorokgical Instruments Bureau

The Result of Calibration

Date of Issue 8 July, 2005 Certification No, 33325
Page : 1 of 6 Sensor mods EWSNVI10WS2507 Certification No. 333725
8 Jaly, 2025 Page: 20f 6
Objoct whsalensivingaiing Standard L HOOK GAGE NO. 1425 ] TESTED ANEMOMETER
Ulirmsoale. Asssmometer | Prossurs | Vocunm Velocity Velocity Correction
Manufacturer Novalynx mvec e 120 | e 430 | mavec misec m/sec
Loo - - 09 o0
Type Data Logger 110-WS-250L-D 3.02 - - a7 0.32
500 - - . 49 010
Serial No. EWSNV110WS2507 7.4 - - - 70 004
.02 - - . 9.0 0.2
Customer Emvilad Co. Ltd (Head Office) 1ol - . 1.1 .09
540.540/1 Sof Bangkhae 7, Bangkhas, Bangkhae 13.01 - 130 0.0
Bangiok 10160, Thailand. 1501 - - - 152 0.19
Calibration Condition Temperaturs 251 °C  Baromebric Pressure 1007.2 hPs 17.02 170 om
L_ 0 2002 - - 1
NATIONAL STANDARD WIND TUNNEL Vane Angel Bench Stand Model 18112
Micromanometar  Theodr Friedrichs FCOT4 Sarisl No, 8310119 : HOOK GAGE NO 1425 Vane Angel Banch Stand
N.LS.T. Test Reference Number 731/241460 Standard Velocty st 20 - 30 mvsec Young Metsorological |
Ultrasonic Anemometer Modeal DA-650-3TV (sensor TR-S0AH) WIND DIRETION
Serial Number 110730028 (sensor 120629566) 0 0
JAPAN QUALITY ASSURANCE ORGANIZATION Stangard Vieloclty st D - 20 misec 90 90
STANDARD THERMOMETER Theodor Friedrich : Dry No.B3OOVEd Wet No. 8385/54 180
: Tharmoschneider No.9188  : testo, 1880 645 Seral No. 02848067 [ 270

Type P

a a 72 v 2 Y a o s
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The Result of Calibration
Sensor model EWSNVII0WSs2s07
The Result of Calibration

Certification No. 333/25

Al 0 Poon + 3008 Seewar model EWSNV110WS2507 Certification No. 33325
Standard Baremeter Tesied Baromets: Correction 8 July, 2025 Page : 4 of 6

Prossurs Preasure
1011.60 1011.28 0 Stendard Terparstum Sensce Resdng
1011.2¢ 1010.66 038 Temp Reading | Cormcson
101086 101052 0.34 ‘c c | ‘c
e 1008 65 0.3% as7 459 Q2
1000 82 1006.45 o 304 NS a1
1009.45 1008.12 033 156 158 | 02
1006.06 1008.71 038
1008.83 1008.48 0.35
1008 43 1008.08 0.20
1008.22 100786 0%
W07.76 0or 2 033
1007 37 1006 98 0.3
1007.47 1006.73 D.4a
1006.84 1006.51 0.33
101063 1010.52 031
107008 1000 62 046
1000.77 1008 43 oM
100897 1008.56 D4
1008 24 007 97 027
1007.23 100696 0.37

Average

a a 72 v 2 Y a o s
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The Result of Calibration .
Date of Issue 8 July, 2025 Certification No. 333/25
Sensor meodel EWSNVI110WS2507 Certification No, 33325 Page: 60of6
8 July, 2025 Page : Sof 6
Tufuaes
Standerd Roletve Mumiaty Semsor Reeding
Husmadiy RAssding Cormection

™ d o . 4w o X 2
NEA ARE b wiisfonutiveTusnadr inTesdadu e Davis Instruments Uy TIPPING

85 ) 45 ”
BUCKET Product No _ viimsmeufouduudriasu

632 a7 -38
uuuufIn93 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.

451 1 a 1.9
71082 unzernnseh W SgnfemmumenziBonveandvaile (0.2 mm. 1)
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