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TSP High Volume Sampler Calibration

Veritication Report No,

S02500251-E001 -TSP (2

LM I Onste
Site: 1.3 uasMiyy
UTM N 1516341 E 672857
Sampler: ETSP834
Recorder. ECRDS016339508
CONDITIONS
Barometric Press (hPa): 1007 4 Correcled Pressure (mm Hg). 755.6
Temperature {deg C). 32.0 Temparature (deg K} 305.0
Average Press. (hPa): 10130 Corrected Avg.Press. (mm Hg) 7598
Average Temp. {deg C). 30.0 Average Temp. {deg K) 303.0
CALIBRATION ORIFICE
Brand: Tisch Erironmental, inc Qstd Slope: 206323
Modal: TE-50254 Qstd Intercapt 0.02815
SeriaW. 20687 Date Certified 4 Mar 25
Due Date 03-Mar-26
CALIBRATIONS
Plate or H20 Qsid 1 < LINEAR
Tost# {n) (m3/imin) (chart) (corrected) REGRESSION
1 1220 1677 560 §5.19 Sope= 137515
2 2880 1.488 520 5125 Intercspt = 01752
3 640 1219 440 4337 Cor. coeft= 09537
4 430 1.001 340 3351
5 220 Qa.720 240 23.65 #of Observations: %
Range of Chart] 38
811.1-17 m3mn 58
.
Calibrated by :
i
3 - 3 Oclober 2025
v
Approved by -
3 Oclober 2025
Yom » - - - » - 0

a1 vt e HROES At wed, A b1

Ahzmn¥ olnensss

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

PM10 High Volume Sampler Calibration

Verification Report No
S$02500251-E001 -PM 02
P [; Onste
Site: ¥ 3.useMey
UTM © N 1515341 E 672867 Oate: 3 0ct 28 |
Sampler: EPM10W31 Technical
Recorder ECRDSO18449612 Appraval |
CONDITIONS
Baromelnc Prass. (hPa): 10074 Corrected Pressure (mm Hg): 7556
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Avarage Press. (hFa). 1013.0 Corracted Avg Press. (mm Hg): 759.8
Average Temp. (deg C): 300 Average Temp. (deg K). 303.0
CALIBRATION ORIFICE
Brand Tisch Envronmentsl, inc i Slope 129578
Mode! TE-50254 Imeroept -0.0t7r2
Seriald: 2067 Daste Certified 4 Mar 25
= Oue Date 3 Mar 28
CALIBRATIONS
Plale or HzO Qa | ic LINEAR
Test# (n) {m3imin) (chart) {comrected) REGRESSION
1 12.80 1768 560 a5.s8 Slope = 245513
2 10.40 1.595 540 3431 6175
3 T30 1338 410 27132 0.9302
. 440 1.042 320 2033 1.000
5 270 0815 200 121 2882
# of Observatons: 5
Rarnge of Chart 28
a1 SFR +10%) 32
- Callbrated by ©
! *0 3 Oclober 2025
é
Approved by :
3 October 2025

¥ simenses

W5-4



SIUNAAATNATIIFBUAUN T wIAdeN 5211 2568

v 1
IﬂiQﬂﬁig‘U’IJ"Uuﬁ'\HJ’m“]fuﬂEQWIWZJVﬂuﬂi (A3IN 2)

Verification Test Report

Report No.: S02500251-E001 ! D1
Verification Date : 03 Cclober 2025
Operate information [] FM [x] Omsie
Site - vanilunadau
GPS poordinades < 470 N 15168330 E B72BBT
Instrument Information
Equipment : Sound Lave! Meter
Marufacturar © Pulsar
Mode - 44
Serlal No : 1915
Scale Rang : 20dB-140dB
Class : 2
Reference Standard
Standard © Acoustic Calibrator Manwiecturer @ Pulsar Medel @ 103 S/M : 98871
Cartificate No. : EEL BP.G50168
Date due : 17 January 2026
Tracsahbily : TISTR
Ambient Condition : Tempaerature 42 60 [+ Relalive humidity 5420 %

Atmosphearic pressura 10133 hpa

Measuremnent Data

Refferance Value | Correction Value Adjustment UUR Reading Errar Acceptant Criteria
(dB) (dB) (dB) Initial Final (dB) (dB)
03,93 0.3 B3B3 83 BY 8403 016 +1.0

* LR = Unit Under Referance fow
Acceptant Criberia - Sound Level Meter Class 1 20.5 dB

Seund Level Meter Class 2 1.0 dB

Calbrated By: Approve By :

03 Oclober 2025

Date : 03 Octobar 2025 Diiater -

The Resulls shown 0 tha verification repont n stated

This Calibration Cerfificate cannot be ra

Al 01/08/2568 FM-SVM-05-06 Rev.00

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

Verification Test Report

Repori No.:

S02500251-E001 7 00

Verification Date : 03 October 2025

Oparate Information [| PM E Onsite
Site - 1.7.uraldy
GPS coondinetes - 473 N 1516261 E BHTESD

Instrumant Information
Egquipment : Sound Level Meter
Manufacturer : Puisar
Mode] ; 44
Sarial No : 1974
Seale Rang | 20dB-140dB
Class : 2
Reference Standand
Standard | Acoustic Calibrator Manufacturer | Pulsar Model @ 103 S/N @ 88971
Certificate No. : EEL BP 650168
Diate due @ 17 January 2026

Tracaabilty : TISTR

Ambiant Condition : Temperature 32 60 (] Relative humidity 5420 %
Almosphernic pressure 10133 hpa
Measurement Data
Refferance Value | Correction Value Adjustment UUR Reading Errar Acceptant Criteria
{dE) (dB) (dB) Initial Final (dm) (dE)
93,93 0 8383 as.27 83.08 018 0

* UUR = Unit Under Referance: fow
Acceptan value | Sound Leved Meter Class 1 20.5 dB
Sound Lewve! Meter Class 2 21,0 dB

Calibrated By Approve By ©

03 October 2025

Date 09 Qctober 2005 Date :

The Results shown in this verification report refer on|

This Calibration Cerlilficale canned be reprodu

Useaalel 01/08/2568 -05-06 Rev.00

W5-5
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Certificate of Calibration

Certificate No. : 68-200034-1 Page : 10f2
Submitted by :
Calibration Certification Information
Cal. Date:  March 4, 2025 Rootsmeter S/N: 438320 Ta: 294 K Equipment: : Electronic Balance
Operator: Jim Tisch Pa: 746.0 mm Hg Manufacturer : Sartorius Mode! :
Callbration Model #:  TE-5025A Calibrator s/N: 2067 Serial No. : I 1D No. : I
Vol.init | Vol. Final avol. Capacity : 20 g Resolution : 0.0001 g
Run {(m3) (m3) (m3)
;-i :q ; : Ambient Temperature : (2041t0210) °C
| Il Zl 8 Relative Humidity (419w0429) %
5 9| 10| 1
Air Pre§§ure 1014.0 mbar
Data
‘/—-(m@ Date of Received : 28 January 2025
o [a(erms)
Viid: | Qotd Qs /i Date of Calibration : 28 Janvary 2025
(m3) {x-axis) (y-axis) Va (x-axis) {y-axis)
0.9907] 06967 1.4106 0.9957] _0.7002] 0.8878) Date of Issue : 30 January 2025
0.9864 0.9776| 1,9943 0.9914) 0. 1.2556) 2
[ 09843]_1.0800 2.2304 09893 1. 14038 Callbratad by 1 I
0.9832 1.1419| 23393 0.9882] 1. 1.4723) o .
0.9779| 1.3792 2.8212 0.9828| 13862 177 Calibration Method : [n-house method CAL-M2001 based on UKAS Publication ref : LAB 14
m= 2.06933 m= 1.255 o ’ .
QSTD . OA 201973 Edition 7 - November 2022
= 0.99997 = 0.99997
Reference Standard Instruments : This certification is traceable to the Infernational System of Units
ns
c::‘}L PPt (Tstd/ o) T vu-l_%:_lg_vnrwa) Standard Weights
Qstd=] T Qa=[Va/&Time D No. Cent, No Dus Deie Hasestily
For subsequent flow rate il
E261-E2624 C02242000 07 Nov 2025 National Institute of Metrology (Thailand), (NIMT)
o TR | o o]
RECALIBRATION
US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendluato?anso Reference Method for the
Particulate Matter in
mmmsz 17, page 30 Approved by
Tisch Environmental, Inc. voue tisch-env.cor
145 South Miami Avenue TOLUL FREE: (877)263-761
7-900 The L ies are for 3 ity of i ly 95%

Viilage of Cleves, OH 45002

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

|

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

W5-6



SIUNAAATNATIIFBUAUN T wIAdeN 5211 2568

v 1
Tm‘qmsthumummawﬂgamwnmuﬂi (ﬂiﬂ‘ﬁ 2)

Certificate of Calibration

Certificate No. : 68-200034-1 Page : 20f2

Result of Calibration : Without Adjustment
UUC Condition As-Recelved :  Good

Departure of indication from nominal value

Nominal Value Correstion Uncertainty

(2) ® t(g)
00| 0.0000 0.00012

0.1 0.0001 000012

1 0.0000 000013

2 0.0001 0.00013

5 0.0000 0.000137°°
10 0.0000 0.00013
20 -0.0001 000014
50 40.0001 000015 |
100 00001 000020 I8
200 -0.0001 000038

This result of calibration was found accurate as shown on date and place of calibration oaly,
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =
ly 95%

iding a level of of

Eocenlric error Load test : 50 g
A i} c D E
0.0004 0.0004 00005 00004 00000 g

Repeatzhility Load test B 200 (3
Stdev, 000005 g

MAININFTa3 TUAdeN AN TUNAGON NMINNFUNEATTAS

208,

VTEN FLVVVUAIIDFUNFANW 100 (WHIBU)

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customer: AR LIQUIDE
(THAILAND) LTD
Part Number: ED4NI9SE 15A00V3 Reference Number:  160-403162930-1
Cylinder Number:  EBO170003 , Cyfinder Volumo:  144.0 CF ‘
Laboratory: 124 - Plumsteadville - PA Cyfinder Pressure: 2015 PSIG
PGVP Number: A12024 Valve Outlet: 660
Gas Code: CO,NO,NOX,S02,BALN Cortification Date: ~ Oct 23, 2024
Ex n Date: Oct 23, 2027
Cartficaton I pcconcurc with “EPA Tracsasity Protozel for Assay Sawr My 127" decummnt EPA
GO0R-12/631, using the assay proceduros iswd. Anahyical . Tois cytingor hes o total anatytcal
, of 95%. Thera which aflect o wecna
urbees 1o the iberres lebnd. ! of y. o
Yot Uso Thi Cyedee bk 100 pg. | 3.7 mogasancal.
ANALYTICAL RESULTS
Component Requested Actual Protocol  Total Relative Assay
Method Uncertainty Datos
— — — — — |
NOX 45.00 PPM 4530 PPN &1 +-1,0% NIST Traceabio 10/16/2024, 1012372024
NITRIC OXIDE 45.00 PPY 45.30 PPM a1 +-0.9% NIST Traceable 10M612024, 1002312024
SULFUR DIOXIDE 45,00 PPV 45,05 PPM a1 +-0.7% NIST Tracaabie 10V162024, 102312024
CARBON MONOXIDE 4500 PPM 4528 PPM e +- 0.6% MIST Tracsabie 01572024
NITROGEN Baiarce
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Dats
< ]
Gamis DCK1201202235 CcCTsasT? 49.05 FPM NITRIC OXIDEMNITROGEN +-05% May 03, 2026
PRM 12404 APEX 1324257 50,04 PPM NITRIC OXIDEMNITROGEN +i-04% Dec 22, 2023
GMIS 124206859128 [eerarg 4.250 PPIA NITROGEN DIOXIDENITROGEN  +/-2.0% Jun 04, 2027
PRI C2382001.1 D1SMAS 9.67 PPM NITROGEN DIOXIDENITROGEN  +/-2.0% Now 22, 2024
GMIS 0712202310 ccasaare 49.82 PPM SULFUR DIOXIDEINITROGEN o-07% Jun 18, 2027
SRM 166da FF25467 50.33 PPM SULFUR DIOXIDENITROGEN w-07% Jun 27, 2023
CARBON MONOXIDE 080123 KALDO4T12 4857 PPM CARBON MONCIIDENITROGEN  +-06% Fab 20, 2030
The Sk, NTRAM, PRA, ar ROM notod sbovs 1 orly In nileroscn t e GMIS (oad In Do assay and ot put of he .
ANALYTICAL EQUIPMENT
Instrumont/Make/Model Analytical Principle L-(ﬂ;mnl Calibration
SIEMENS ULTRAMAT € NIM30SD NDIR Oct 09, 2024
Nicolsl iS50 FTIR AUP2010245 NO FIR Oct 17, 2024
Nicolat IS50 FTIR AUP2010245 NO2 FTR Oct 03, 2024
Nicolet iS50 FTIR AUP2010245 S02 FTIR Sop 26, 2024
e — s

Poge 10f1

W5-7
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Calibration Report No.: ESA-5810004

S02 Analyzer Verification Test Report Calibratod Date: 1-0ct-25
ey [ onsite
Calibration Report No.: ESA-6810004 Analyzer Signal Values
Calibrated Date: 1-Oct-25 Date | 1-Oct-25 |Time | 13:11:00] [
% Power Supolles
(2] PH [ Onshe Option 0.00 mv <5V Sensor 5 v
Instruments Information Page:1/2 "V 4068 mv <33V a3 v
Analyzer Type: SO2 Analyzer Manufacturer Environnement SA. France "4V 241 v 2V 18 v
Model: AF22e SIN: 2503 45V 5 v | UV amp 443 mA
|+24 1.2 A
Oplical Banch
Calibration System [Dark UV sig. 0 my Dark PM sig, 86 mv
Callbrator Unit Standard Gas LVt 0 an PM . 0 mv
utor 1 'NOx Conc 45.30 sm_—‘ UV sig. 241 o PM sig. - ST mv
SIN: 792 NO Conc 45.30 PP Retaio v Moas raflo 0.34
ZERO AIR Genearator ZAG7001 SO2 Conc 45.05 PPM Mean sg 07 i - ol L LL]
S/N: 644 CO Conc 4528 PPM Raw 5ig 244 ppd inst meas 228 ppb
Expire Date: OCT 232027  EB0170003 | UV Lamp 447 mA HV PM 2626.80 mv
a Sample
Environment: Tempersture__259 °C Humidity.__60__%RH ntornl Temp. 39 20.C Chamber . | 5 | deaC
Gas Pr a70 hPa  |Pumg Pr 355.6 hPa
Validation Report == e =
Zero Span )
Status | Reference Reading Drift Reference Reading DriftS6
{peb) {pob) {ppt) —peb) g
" Before| 00 26 26 400.0 3877 16
Atter] 00 06 08 400.0 4022 e |
Single Point ValidationChart Validation By : Approve By : .
600 1 Date: 1-0ct-25 Date: 1-0ct-25
g ——— e
=
]
& EE——
x |
| 4 Reference (ppb) b
[ -
-~
Usemeled 01/08/2568 FN-SVI-05-00 Rev.00 dseneled 01/08/2688

a a o2 2 a o 4
mmmmmmﬁmﬁmmﬁ’au ﬂm:ﬁmmé’au UH1INYDUNBATAITAT N5-8
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Page:2/2
o % Calibration Report No.: ESA-5810008
SO02 Analyzer Verification Test Report Calibrated Date: 1-0¢t-2
[ pm [ onsite
Calibration Report No.: ESA-6810008 |Analyzer Signal Values
Calibrated Date: 1-Oct-25 Dste [ 1025  [Time | 13:11:00] |
£ Power Supplies
P[]0 Option 000 : ™y +5 \ Sensor 5 v
Instruments Information Page:1/2 sav 4088 mv 433V 33 v
Analyzer Type: SO2 Analyzer Manufacturer Environnement SA. France oAy 24t b xal 18 4
Model: AF22e SIN: 2505 pickd 2 4 [V g -1 L
[+24 V 1.2 A
Optical Bench
Calibration symm Dark UV sig. L] mV Dark PM sig. BB mV
Tbrat UV rof, [} mv PM ref, 0 mv
———Drar el ESA WRCTOH RORCoe 530 PP o s, BT | ev (e 1388 L
SIN: 762 NOConc 4530  PPM Re.rstio 0 Mossrato | 034
ZERO AIR Genearator ZAG7001 $02 Conc 45.05 PPM Mean sig. : or = = Raw trond. 1 =
SIN: 844 €O Conc 4528 PPM Raw sig. ] a4 peb inal mees: 228 P2t
Expire Date: OCT 232027  EB0170003 | UV Lamp 44.7 mA HV PM 2826.80 mv
x = Sample
Environment: Temperature__ 259 °C Humidity:__60 _%RH Internal Temp, 318 deg.C Chamber T. 50 deg.C
Gas Pr. aro hPa Pump Pr, 3555 hPa
Validation Report = o =
Zero Span
Status [ Reference Reading Drift Reference Reading Drift%
(opt) -] {psd) {ppt) Lopb)
Before 0.0 25 25 400.0 3858 | 05
___After] 0.0 16 _16_ _400.0 : 401.0 0.1
Single Point ValidationChart Validation By : Approve By : .
500 ¢ Date: ict- Date: 1-Oct-25
|
- PR I S
1
dsemaly 01/08/2568 FN-SVM-05-09 Rev.00 AeenwiehORzSS

a a o2 2 a o 4
mmmmmmﬁmﬁmmﬁ’au ﬂm:ﬁmmé’au UH1INYDUNBATAITAT N5-9
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= Z Page:2/2
CO An o
alyzer Verification Test Report Veidation Report No:: ESA-6810010
Page:1/2 Valldation Date: 1-0ct-25
Validation Report No.: ESA-8810010 @
Validation Date: 1-Oct-25 Evm. 0] iOneis
[ P I onsie Detail Range Unit Bafore After Note
Instruments Information Dato 1.0ct:25
Analyzer Type: CO Analyzer Manufacturer Envirannement SA,,France Time 1051
Model: CO12e SiN: 355 Range 0.1-1000 PPM PPM 50 50
Calibration System Stabiity (0.1-2PPB ) ppb 0.04 02
Tahbrator Unkt = CO Measure 2500 - 4800 MV, mv 44656 44313
utor model 101 NOK Conc 45,30 PR CO Referance 2500 - 4800 MV. mv
SIN: 782 MO Conc 45.30 FEM - » 685 37302
ZERO AIR Genearator ZAGTI01 802 Conc 45.05 PR MR Ratio 12+-05 1.19 120
5IN: 544 CO Conc 4528 PPM iSample Pressure 26 - 30 in-Hg-A inHg-A 287 2886
ire Date: OCT 23,2027 EBIM70003 Sampie Fiow 720 - 880 co/min ey ot oy
Environment: Temperature__ 258 °C Humidity: 80 _%RH Sampls Temp 44-52deg.C deg.C 485 433
Validation Report ench Loy, AL- NG deg C 48 48
) 5 Wheel Temp B 66 - 70 deg © deg.C 68 68
Status Reference Reading Drift Reference Readin
g Box Termg 27 - 50 deg.C deg.C :
PRy (G (eeny [ Driftn 333 348
Before 0.0 03 1T o3 450 445 T8 PHT drive 250 - 4750 mv mv 2912.3 29135
After] 0D 01 0.1 450 451 | 01 Slops 0,600 - 1.200 1.197 1.138
Oftset 0.05 +-02 0015 0016
Gas Test Respense
o Zoro Gas 0 PPN 03 ot
Single Paint Validation Chart Span Gas a5 PPM 44 451 = 5% of Rangs
E Validation By : Approve By :
£
g Date: Date: 1-Oct-25
Usznaly 01/08/2568

usemAle 01/08/2568

a a 2 2 a o 4
ﬂ1ﬂ3%13ﬂﬂ1ﬁ1ﬁ@]§ﬁ\ill?ﬂﬁ)ﬂﬂ ﬂm:ﬁmmé’au UNNINYAUNYATAITAT
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CO Analyzer Verification Test Report

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

“ e [ oOnsite

Page:1/2

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

Instruments Information
Analyzer Type: CO Analyzer Manufacturer Environnement SA. France
Model: CO12e SIN: 356
Calibration System
Calibrator Unit Standard Gas
Dilutor Wodel ESA MGAT0T NOx Conc 45.30 PPM
SIN: 792 NO Conc 45.30 PPM
ZERO AIR Genearator ZAG7001 802 Conc 45.05 PPM
8IN: 644 CO Conc 4528 PPM
re Date: OCT 23.2027  EB0170003
Environment: Temperature__269 'C Humidity:_ 60 %RH
Validation Report
Zero Span
Status ing Drift Reference Reading Driftsh
{PP) [ <] EOM) (12} (]
 Before] 0.0 13 13 45.0 459 10
__ After| 0.0 07 07 450 454 | o4 j
Single Point Validation Chart |
50
45 -
@
. [
F 25
§ 20 I [R—
18 4
10
51
L i
FN-SVM-05-10 Rev.00

sznalel 01/08/2568

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

Page:2/2
Validation Report No.: ESA-8810007
Validation Date: 1-Oct-25
[ em [ onsite
Detsil Range Unit Bafore After Note
Dato 1-Oct-26
Time 10:51
iRange 0.1-1000 PPM PPM 50 50
Stablity (0.1-2PPB ) ppo 0.04 02
CO Measure 2500 - 4800 MV, mv 44856 44313
CO Reference 2500 - 4800 MV mvV 7685 37302
MR Ratio 124105 119 1.20
Sample Prassure 26 - 30 in-Hg-A in-Hg-A 287 286
[Sample Flow 720 - 880 coimin ccimin 804 898
Sample Temp 44 - 52 deg.C dog.C 485 433
Bench Temp 47 - 48 deg.C dog C 48 a8
Wheel Temp 68 -70 deg C deg.C 68 68
\Box Temp 27 - 50 deg.C deg C 333 348
PHT drive 250 - 4750 mw, mv 29123 20135
Slopa 0.500 - 1.200 1.197 1.138
Oftset 008 %02 <0.015 -0.018
Gas Test Rosponse
Zaro Gas 0 e 12 07
iSpan Gas 45 G 458 454 5% of Ramge
Validation By : Approve By : l
Date: Date: 1-0ct-25
giss
Neediss Supply Instrumen
Usznrled 01/08/2568 FN-SVM-05-10 Rev.00
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NOx Analyzer Verification Test Report
Page:1/2
Validation Report No.:  APIE810004
Validation Date: 1-Oct-25

Ha‘lmﬂnslln

Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP|
Model: T200 BIN: 2572
Calibration System
CaNibrator Unit Standard Gas

Dilutor Model ESA WG 101 NOx Conc 45.30 PPM
B/N: 792 NO Conc 45,30 PPM
ZERO AIR Genearator ZAGT001 502 Conc 45.05 PPM
SIN: 644 ©O Conc 4528 PPM

Expire Date: OCT 23.2027 __ EBO170003
Humidity__60_%RH

Environment: Temperature__24.8 "C

Validation Check ( Before adjust )

Zero
GAS | Reading Value | Expecied Value Drift
(ppb) (ppb) (pph) Diifi%
O I S I 1 T 50
NO, 2 1] 20 13
NOx -1.8 0.0 -1.9 -4.8
Validation Check { After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expecled Value
(ppb) (pphb) (ppb) (ppb) {ppt) Drifi%
N or 0.0 0.7 401 400.0 0.1
NO, 02 0.0 02 1 0.0 =01
MNOx 0.5 0.0 0.5 400 A400,0 0.0
Singla Point Calibration Chart
| 2
-
k|
&
i
7
<

O Fatarencs Vae |

szl 01/08/2568 FN-SWM-05-08 Rev.00

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

Page:2/2
Validation Report No.:  API-5810004
Validation Date:  1-Oct-25
B pm O onsie
Analyzer Signsl Values
Date -0ct-25  |Time | 14:14 | [
Power Supplies
Option -1352 Y +5 \/ Sensor 499 v
«3.3V a3 v +24 V 23.96 v
12V 1.88 v 45 V 499 v
+4 V 3974.3 mv I+ 24V 24 A
| 03 82.74 mA
Optical Bench
Dark PM sig. 0o mv PM NO sg 84.28 mv
PM Nox sig. 107.0 my PM Ny sig, 86.71 mv
Sample
(Chamzer T 80 deg.C Internal Temp. 33.33 degC
(Chamber P 17208 hPa PMT. 146 deg.C
Flow 47.21 Nih Sample Pr. 99832 hPa
Validation By Approve By : -
Date: 1-0c1-25 Date: 1-0ct-25
Neediss Sunply Instrument Co..Ltd
dsenelal 01/08/2568 FN-SVIM-05-08 Rev.00
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Page:2/2
NOx Analyzer Verification Test Report Validation Report No::  APH-8809007
Page:1/2 Validation Date:  1-Oct-25
Validation Report No.: API-6809007 P O onsite
Validation Date: 1-0ct-25 [Anaiyzer Signal Vaiues
O Dato [ 1-0ct25  [rime | 14:14 | I
PM Onsite ) "'Pm Supplies
Instruments Information Opticn 1352 ™ +5 V Sensor 499 v
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API +3.3V 33 v +24 2396 v
Model: 2006 SN: 3217 +12V 11.88 v +5V 4.99 v
4 v 3974.3 mv 1+ 24V 24 A
i 03 8274 mA
Calibration System Optical Banch
Callbrator Unit ~Standard Gas Dark PM sig. 0.0 mv [PM NO sig, 84.28 mv
[~ Dilutor Model ESA MGC101 NOx Conc 45.30 PP PM Nox sig 107.0 w PM Ny sig .71 my
SIN: 792 NO Conc 45.30 PPM Sample
ZERO AIR Genearator ZAG7001 8$02 Conc 45.05 PPM Chamber T 60 g deg.C Intamal Temp. 33.33 0ag.C
SIN: 644 CO Conc 4528 PPM Chamber P 17208 hPa PMT. 146 dag.C
Explre Date: OCT 232027 __EB0170003 Fiow 47.21 Nvh |SamplePr. 9932 | nPa
Environment: Temperature__249 "C Humidity,__60 %RH
Validation Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppbd) Drift%
NO | © : 00 0.0 3950 400 06
NO, 14 00 14 40 00 05
NOx 1.4 0.0 14 399.0 400.0 0.1
v ion C} (4 zi.m ) 3 Validation By : Approve By : -
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value Date: 1-Oct-25 Date: 1-0ce25
_(ppb) (ppb) (peb) (ppb) (ppb) Drift%
NO 05 0.0 0.5 401.0 400.0 0.1
NO, 02 0.0 02 1.0 0.0 0.1
NOx 0.3 0.0 0.3 400.0 400.0 0.0
‘ Single Point Calibration Chart @ n eediSS
450
| g 400 Fo Reediss Supply Instrument Co..Ltd
250
S — A
| & o - |
E 10 —
z 100

[

NO Reference Value (ppb)

Usenalal 01/08/2568 B FN-SVM-05-08 Rev.
sznastal 01/08/2568 FN-SVIM-05-08 Rev.00 -

a a o2 Y 2 ) a o s
NMAIFINGIFTATTIULLIAADN AUSTILLIAADN WU 1INVIAUNHATAITAT N5-13
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lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Dato of Issue 23 June, 2025 Certification No, 30028 The Result of Calibration
Page : 1 of 6 Sensor model EWSNV110WS2501 Certification No. 300125
23 June, 2025 Page : 2 of 6
Object : whasitonmnsaqylaine Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasenle Anemometer | Pressure | Vocuenm| Velocity Veloelty Correction

Manufacturer : Novalynx misec ks 520 | ke 220 | mfsec mises oses
1.00 - - - 03 0.70

Type : Data Logger 110-WS-250L-D 3.02 . . . 24 0.62
5.00 - - - 48 0.20

Serial No. : EWSNV110WS2501 7.04 . - - 69 0.14
9.02 - - - 58 0.2

Customer  : 1101 - - - 108 021
13.01 - - - 128 021
15.01 . . - 150 0,01

Calibration Condition : Tempersture 25.1 °C  Baromelric Pressure 1006.1 hPa 17.02 & 2 § 168 022
20.02 - - - 200 0.02

NATIONAL STANDARD WIND TUNNEL : Vane Angel Bench Stand Model 18112

. Micromanometer  Theodor Friecrichs FCO14 Sarial No. 9310119 : HOOK GAGE NO 1425 Vane Angel Bench Stand Model 18112
N.LS.T. Test Reference Number 731/241480 + Stangard Vielocity st 20 - 30 misec Young Meteorological Instruments
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-G0AH) V/IND DIRETION TESTED WIND DIRECTION
Serial Number 110730029 (sansor 120620586) 0 =
JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velcolty 8 0 - 20 misec & i
STANDARD THERMOMETER  : Theodor Friedrich : Dry No.8390/4 Wet No. 8389194 -
270

ANDARD BAROMETER ; Dig)

Calil

a a o2 v 2 ) a o s
NMAIFINGIFTATTIULLIAADN AUSTILLIAADN WU 1INVIAUNHATAITAT N5-14
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The Result of Calibration

Seasor modsl EWSNV110WS2501
Certification No. 30025
23 June, 2025 Page : 3 of 6
Standard Barometer Tested Barometec Correction

Pressure Pressure

1006.54 1006.70 016
1006.75 1006 63 006
1006.98 1007.12 0.14
1007.24 1007.35 an
1007.64 1007.72 -0.08
1007.82 1007.91 0,
1008.01 1008.11 010
1008.28 1008.20 002
1008.68 1008.74 b d
100883 1009.00 Q.07
1005.42 1005.51 -0.09
1005.84 1005.94 o0
1006.32 1008.41 -0.09
1006.67 1006.91 -0.04
1007.65 1007.73 -0.08
1007.94 1008.02 -0.08
100851 100864 013
100892 1009.05 013
1009.22 1009.32 .10
1000.85 1009.91 0.06

a a o2 1 2 a o
NMNIFINOIFTATTIULLINADY ﬂm:ﬁmmé’au ll’riTJ‘VlfJ”lﬁEJLﬂ‘HGliﬁ’lﬁﬁg

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

The Result of Calibration

Sensor model EWSNV110WS2501 Certification No. 300/25
23 Junc, 2025 Page : 4 of 6
Standard Tomparature Sensor Reading
Temp. Reading Correction

‘c ‘c ‘c
452 56 04
04 06 02

156 5.7 01

W5-15
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The Result of Calibration

Seasar model EWSNVI10WS2501  Certificstion No, 30025

23 June, 2025 Page ; 5 of 6
Standard Relstive Humigity Sensor Reading
Humidity Resong Cormection
% RH. % RH. % RH.
864 933 69
65.3 694 41
422 446 24

a a o2 2 a 1Y
ﬂ1ﬂ3%13ﬂﬂ1ﬁ1ﬁﬂiﬁ\illﬂ]ﬂﬁ}ﬂﬂ ﬂm:ﬁmmé’@m ll’riTWlfJ"lﬁfJLﬂHGﬁﬁ"lﬁiﬂg

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

Date of Issue 23 June, 2025 Certification No. 300/25

Page: 60of6

Tu¥uses

¥ ¥ ; 4 )
wiafenduivefusesdt indeaiaru We Davis Instruments uUY TIPPING

BuckeT Product No. | | I v > o Fouruudindy

wuuuAIn23 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.

& - 4
71082 wazarnnsoth 114 fidgndosmunionzidoaveanioaiio (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 : wideallensingrieningn
Manufacturer : Novalynx
Type ¥ Data Logger 110-WS-250L-0
Serial No. : EWSNV110WS2503

Calibration Condition : Temperature 25.1 °¢C  Barometric Pressure 1006.6 hPa

NATIONAL STANDARD WIND TUNNEL : Vana Angel Bench Stand Model 18112
: Micromanometer Theodor Friedrichs FCO14 Saral No, 9310118 - HOOK GAGE NO 1425
N.IS.T. Test Reference Number 731/241460 Standard Velocity al 20 - 30 misec
: Ultrasenic Anemometer Model DA-650-3TV (sensor TR-G0AH)
Sarial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION . Standard Velocity at 0 - 20 misac
STANDARD THERMOMETER  : Theodor Friedrich : Dry No.839(v84 Wet No. B8389/94
: 1esto, testo 645 Seral No. 02848057

TANDARD BAROMETER

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

The Result of Calibration

Sensor modsl EWSNV110WS2503 Centification No, 301/25
23 June, 2025 Page : 2 0of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrassalc Anemometer | Pressure | Vacsmm| Velocity Velocity Correction
mises cber 520 | ke b0 | mSeC misec s
1.00 . - - 03 0.70
3.02 - - - 24 0.62
5.00 - - - 43 0.70
7.04 - - - 6.8 0.24
9.02 - - - 88 02
1101 - . - 1Ll -0.09
13.00 - - - 128 021
15.01 - . . 151 -0.09
17.02 _ - . 168 0.2
20.02 . - . 20.1 -0.08
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
VAND DIRETION TESTED WIND DIRECTION
0 0
20 92
180 181
270

W5-17
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The Result of Calibration

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

Pressure Pressure

1006.54 1006.94 -0.40
1006.75 1007.21 0.46
1006.58 1007.57 -0.58
100724 1007.66 -041
1007.64 1008.13 049
1007.62 1008.51 069
1008.01 1008.51 0.50
100628 1008.63 -0.55
1008.68 1008.02 <0.34
1008.93 1006.38 045
1006.42 1005.87 -0.45
1005.84 100832 D48
1006.32 1006.74 0.42
1006.87 1007.24 0.37
100765 1008.03 -0.38
1007.94 1008.35 -0.42
1008.51 1008.95 D48
1008.92 1009.35 043
100822 1000.64 .42
1008.85 101021

Average

a a o2 2 a 1Y
ﬂ1ﬂ3%13ﬂﬂ1ﬁ1ﬁﬂiﬁill?ﬂﬁ)ﬂﬂ ﬂm:ﬁmmé’au iJWTWIfJ"IﬁEJLﬂ‘HGIiﬁ"Iﬁﬂg

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

The Result of Calibration

Sansoe model EWSNV110WS2503 Certification No. 301/25
23 Juns, 2025 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Corroction

c ‘c ‘c
452 455 0.3
304 06 0.2

156 155 01

W5-18



SIUNAAATNATIIFBUAUN T wIAdeN 5211 2568

v 1
IﬂiQﬂﬁig‘U’U"Uuﬁ\HJ’m“]fuﬂEQmWZJVﬂuﬂi (A3IN 2)

The Result of Calibration

EWSNV110WS2503  Certification No. 301125

Sensor model
23 June, 2025 Page : 5 of 6

Standard Ralative Humidity Sensor Resding

Humidity Reading Cormaction

%REL % RH. %RH.
864 852 88
653 72 59

22 455 33

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

Date of Issue 23 June, 2025 Certification No. 301/25

Page:  60f6

TuSuses

wifaffoniiufiveiusesit indesTadu B Davis Instruments i1yy TIPPING

BUCKET Product No‘_ nmsaeudoutundaiadu

1yuuA2n29 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.

71082 unzemmnh 414 figndeanununzidonveanieaile (0.2 mm./T1p)
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LARCH (TISTR)

THAILAND [NSTITUTE OF BCIENTIFIC AND TECHNOLOGICAL
MTC No. EEL. BB, 650168

Reguest No. 21-63/0152
CALIBRATION CERTIFICATE
Submitted by
Address
Calibrated at
Instrument Calibrated : Ambient Environment
Description = Acoustic Calibrtor Temperature (23 43)°C
Manufacturer : Pulsar Relative Humidity (30 £ 15) %
Model 103 Ambient Pressure  : (101325 4 1,500) kP
Serial Mo, : 98eT1

Standards used ¢ 1. Digital Function Synthesizer NF Electronic DF-193A S/ 122037,

2. Measuring Amplifier Broel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4, Digital Multimeter Agilent 344014 SN MY 44005560,

5. Preszure Transmitter \'m:su.l.u PTB202ZAD S/N TO650001.

6. Andio Analyzer Panasonic VP-7722A S/ 0414770122,

T, Condenser Microphone B&E 4180 5/ 2889871,
Calibration Procedure; CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage fechnigue.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the Mational Instimte of
Metrology (Thailand), ;

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt 10 Jan. 2025
Date of Calibration  : 17 Jan, 2025 '
Thie results relate only 1o the items tertedfcalibrated or valus asugned.

Advartising tha Report/Certificate and publicRy of the results except in full s prohibied unitess written permission & cbtaned from the gevemar of TETR.

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL, BP. 65/0168

Request No. 21-6810152
The reported expanded uncertainty is based upon a standard y multiplied by a ag
factor k = 2, providing a level of confick of approximately 95%.

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

Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH
1. Sound Pressure Level

Standard Microph: M d Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class |
1/2 inch Breel&Kjaer 4180 93.93 -0.07 +0.10 +0.40 dB
2. Frequency
Standard Microph Mi i Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1000.4 04 +1.5 +1.0%
3. Total distortion
dard Microph M d Total d Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.40 +0.50 +3.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume ion was not included
Date of Calibration : 17 Jan. 2025 2 r'é

The results relate only ta the items tested/callbrated or value assigned

itten pesrission s cbtained from the govemor of TISTR

9 the Report/Cert¥icate and publicty of the msutts except in full are prohibited unless

W5-20
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" THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP. 65/0168

Request No. 21-68/0152
Nominal Output of Unit Under Test = 114 dB re 201Pa 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
dard Micropt A d Sound Pressurc | Devinted value| Uncertainty Tolersnce limit
Type Level (dB) (dB) (dB) IBC60942:2003 Class |
112 inch Bruel&Kjaer 4180 114.01 0.01 4010 +0.40 dB
2. Frequency
Standard Micropl M d Freg 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
fard Microoh M d Total Di: [t i Tolerance limit
Type (%) (%) [EC60942:2003 Class |
122 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 incl

|

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

Calibrated by :
Date of Calibration : 17 Jan, 2025
Date of Issue 20 Jan, 2025 Ref : 201126801 1000116001
End of Certificate 373
The results relate only to the items tested/calibeatad or value assigned.
hoortising the Repoa/Contificate and publicty of the results except in full are peohibited urdess wiitten permission is obtained from the govemor of TISTR.
FALOLATC 002 Rev.S
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TSP High Volume Samplor Calibration

|

Verification Report No
TSP 01

SO2800308 £001

| M Onsite

St 110 msllematon

UTM N 1526240 £ 667806

Sampler. L15P83¢
Recorder: ECRDS016339508

CONDITIONS

Baromede: Press (hPa). 10078
Temperature (deg C): 320
Average Press (hPa) 10130

Average Tomp (deg Cy 300

Comecied Pressune (mm Hg). 7557
Tempersture (deg K): 3080
Cormrecied Avg Press. (mm Hg): 756.8
Average Temp_ {dog K) 303.0

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

o s G

]

_CALMRATION ORFICE
Brand: Tisch Enwrcnmantsd, inc Csid Slope 208533
Model . TE-50254 Quid Intercest 007815
Senale: 2067 Date Certfiea & Nar 28
Due Dase 03 Mar-26
==  CALIBRATIONS
Plate or H20 Qg 1 Ic LINEAR
Tesl e {mmn) {chan) {cormected) REGRESSON

1 1010 1527 540 23 Sope = 407713
2 850 1402 00 4528 lercept = -7 7483
3 620 1200 440 4337 Corr coett= 05437
< 430 1001 M0 381

5 240 0.752 220 2168 # of Observabons. 5

— Range of Crart| 30
at 4117 m3imin 62
.
Cavorated by :
.
Approved by
3 December 2025
v v —— To ia

nl¥ nieasen

a a 2 2 a o 4
ﬂ1ﬂ3“ﬁ13ﬂﬂ1ﬁ1ﬁﬁ§ﬁill?ﬂﬁ}ﬂﬂ ﬂmzﬁmmé’ﬂu UNNINYAUNYATAITAT

Verification Report No.
SO2S00308-£001 TSP 02
TP [ Onwie =
Sie 11.usatiny
UTM N 1516345 E 672853 Date. 3 Dec 25
Samgier ETS5F333 Techncs
Recorder. ECROSO18333406 Approval
CONDITIONS =
Barometrc Press (hPa): 1007 4 Comreciod Pressure (men Hg) 7556
Temperature (deg C) 320 Tempersture {dog K). 306.0
Avernge Press. (hPa) 10130 Comacted Avg Press. (mm Hg) 753 8
Average Temp. (deg C) 300 Average Temp (deg K} 3030
- —CAL/BRATION ORIFICE
Brand: Tach Emwenmantsl, inc Q¥ Sope 206833
Mocel TE-S0254 Qsid Imtercept. Qoees
Senal® 2067 Date Cemfed. 4 M 25
O Date 03-Mar-26
CALIBRATIONS
Prate or H2O Qsta c LINEAR
Tes ¥ (i) (m3wmin} (ehart) (corrected) REGRESSION
1 1220 1677 560 5519 Skee = 337515
2 a60 1489 520 8125 Imevoept = 01752
3 £40 1219 “o a3 Coer. coeft=  0.9937
4 430 100 0 nsn
5 22 0720 M40 2268 # of Observabiors: %
Range of Chan| -]
a11.1- 17 miwin }

R ’
i 3
it l

3 December 2025

Yo i ot eenewd A DO 0 o ) B 6 e o L

VB2
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PM10 High Volume Sampler Callbration

|

Verificabion Report No.
SO250006- €001 #M 01

P  Onste
Site: 11 rtamartay

UTM © N 1525240 E 657386
Sampler EPM10816

Date 3 Dec 25

Technicat

Recorder NCROS014261033 Aggrons
} ~ CONDITIONS ]
Baromwirc Press (hPa) 1007 5 Comecied Fressure (mm Hg): 7887
Temperature (deg C) 320 Temperature (deg K): 3050
Average Frass. (WPa) 10130 Correcied Avg Fress (mm Hg) 7508
Average Temp (deg C) 300 _Awerage Temp (deg K) 3030
= _CALIBRATION ORIFICE
Brand Tisch Ernvonmental, inc Slage 128578
Model TE 80280 Interoept Q0177
Senaw 2057 Date Certited 4 Mar 25
Dus Dale 3 Mar 26 J
CALIBRATIONS =
Patmor 20 s i C . [ UNEAR
Test® (n) {m¥mn) {cham) (correcied) REGRESSION
1 11.00 1640 £5.0 3494 Skpe = 285429
2 849 1435 s2.0 3304 Intercept = -10.0820
3 620 123¢ 400 234 Corr. confla 09505
4 320 0891 260 15.25 SFR= 1000
L] z40 orn 180 144 SSP= 2906
# of Obsenvalices
Range of Crart n
N SFR:10% 33
. S

PN

Calibeated by :

Appraved by ©

dszawlanienies

a a 2 2 a o 4
ﬂ1ﬂ3“ﬁ13ﬂﬂ1ﬁ1ﬁﬁ§ﬁill?ﬂﬁ}ﬂﬂ ﬂmzﬁmmé’ﬂu UNNINYAUNYATAITAT

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

(=g PM10 High Volume Sampler Calibration ]

Vorification Rapornt No
S02500305-E001 -PM (2

L MM - Onste
See vy.umeMey

UTM . N 1516345 E 672853

Cate: 3 Cec 28

Samgler EPMI1081S

Techmical

Rgcorder: NCRPIS00200752

Approval

CONDITIONS

Barometric Press (WPa) 1007 4
Temperature (deg C): 320
Average Press (hFa) 10130

Average Temp, (deg C): 300

Corrected Pressure (mm Hgk 7556
Temperatwre (deg K} 3050
Comeced Avg Press. (mm Hg): 7488
Avsage Temp (deg K} 3030

= et CALIBRATION ORIFICE )
Brand Tiach Ermrcemental inc . Sope T 20578
Model TE-50254 negreapt 001772
Senaw: 2057 Date Certifnd 4 M 25
COue Date AN
CALIBRATIONS
Flae or H20 Qs 1 ic: LINEAR
Test # 1] (mYmin) (ehary) {correcied) REGRESSION
1 1280 1700 %60 3558 Shope = 245813
2 10.40 1.585 s40 Mun Ftercepl = 51756
3 730 1338 410 27732 Com coell= 0.0902
4 440 1042 20 033 SFR= 1000
5 2 0819 200 2n sSP= 2892

# ot Omsarvatons 5

Range of Chart] 26
MSFR10%] 32

Calibented by :
Approved by :

%

VizowW oLsnts

-H““.

W5-24



a 2 9 o
318\1']14!'['1']5@]@@]11](5]31%ﬁ@ﬂﬂmﬂ1waﬁll3ﬂﬁ@ﬂﬂi$flnfﬂ 2568

v 1
IﬂiQﬂﬁigUU“UuﬁuJ’m“]fuﬂEQmWiJﬂ1uﬂi (A3IN 2)
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Verification Test Report

Report No.:
Verification Date : 03 December 2025

Operate Information ] PM [ Onsite
Site : T3 funsTon
GPS coordnales : 47P N 1526240 E 667886
Instrumont information
Egupment - Sound Level Meter
Manufacturer : Pusar
Model : 44
Senal No - 1860
Scale Rang : 2008-14008
Cass : 2
Reference Standard
Standard : Acoustic Casibeator Manufacturer | Pulsar Mode! - 103 SIN : 98971
Cenficate No. . EEL.BP 6500168
Date due : 17 January 2026

Traceabity : TISTR

502500304-£001 / 001

Verification Test Report
Report No.: S02500304-E001 / 001

Verification Date : 03 December 2025

Operate Information [ PM [Z] Onswe
Site : 3.umfTYy
GPS coordinates < 479 N 1516340 3 672853

Instrument Information

Equipment

Manufacturer :

Mode|
Senal No
Scale Rang

Class

Reference Standard

- Sourd Lavel Meter
Pulsar
T 44

2124

20a8-14008

Stancard - Acoustic Caibrator Manufacturer : Pulsar Modes | 103 SIN : 98971
Cartficate No. | EEL.BP 6500168
Date due : 17 January 2026
Tracsabilty - TISTR
Amblant Condition : Temparature 260 ‘c Relglive humicty 5420 %
Amospheric pressure 10133  npa
Measurement Data
Value | C Value UUR Reading Error Acceptant Criteria
(dB) (48) (a8) Initiat Final (d8) (@8)
8363 0 9383 9327 9109 £.18 1410

Condition : T 3260 c Relative humigity 5420 %
Armespharc pressure 10132 npa
Measurement Data
Ri Value | C jon Value UUR Reading Error Acceptant Criteria
(98) (d8) (a8) Initiat Final (dB) (@8)
9393 03 93.63 [387 9403 016 410
* UUR = Unit Under Referance flow
Acceptant Criteria © Sound Level Meter Class 1 £0 5 dB
Sound Level Maeter Clgss 2 21.0 o8
Calibrated By: Approve By

Date 03 December 2025

The Results shown in this vanfication report rafer only % the equipm
Thes Calration Cartficate cannot be reproduced, except in ful)

uUsenaly 01/08/2568

a a 2 2 a o 4
ﬂ1ﬂ3%13ﬂﬂ1ﬁ1ﬁ@]§ﬁ\ill?ﬂﬁ)ﬂﬂ ﬂm:ﬁmmé’au UNNINYAUNYATAITAT

EM-SVM-05-06 Rev.00 Usenaly 01/08/2568

* UUR = Unit Under Referance flow

Acceptant value Sound Level Meter Class 1 :04 dB
Sound Leve! Meler Class 2 £10 dB
Caitrated By
Date : 03 Decembar 2025 Date 03 December 2025

The Results shown in this varification report refer only to the equip
This Caibration Certficate cannol be raproduced, except in fi
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Cal. Data: March 4, 2025 Roctsmeter S/N: 438320 Ta: 294 K
Oporator:  Jim Tisch Pa: 746.0 mm Hg
Model #:  TE-5025A Calibrator S/W: 2067
Vol. Final avol. ATime ar AH
Run (ll) (m3) (m3) (in H20)
1
1 [
[3 1
I | 8| 1]
10| 1) 0. 12.8]
Qs ‘,Aq‘hﬁa)
Va
1 1.4038
09882 1. 1.4723
1.7756)
m=
QA b=
=
Cakeulations
A 3|
Va/aTime
flow rate calculations:
Qa= w((m )
RECAUBRATION
USEPA annual per 1998

40 Code of Federal Regulations Part 50 to 51,
mnwmw,mmwmw
Matter In

mmwm 9.2.17, page 30

TOLL FREE: (877)263-7¢

a a 2 2 a o 4
ﬂ1ﬂ3%13ﬂﬂ1ﬁ1ﬁ@]§ﬁ\ill?ﬂﬁ)ﬂﬂ ﬂm:ﬁmmé’au UNNINYAUNYATAITAT

Certificate No, :

Submitted by :

Equipment :

Eavirenment :

Date of Received :

Date of Callbration :

Date of Issue :

Calibrated by :

Calibrution Method :

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

Certificate of Calibration

68-200034-1 Page : 1of2
Electronic Balance

Manufacturer ©:  Sartorius Model : SECURA224-1S

Serial No, 0034803270 1D No. : ELABBALANCENO4
Capacity : 20 g Resolution : 0.0001 g

Relative Humidity {41910429) %
Air Pressure 1014.0

28 January 2025
28 January 2025 ; 6
30 Janwary 2025 ; {
Akaradath Thippichai »
In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traccable %0 the Intermassonal System of Usits

Standard Weights

1D No, Coxt No, Dus Dase Traseability

E261-E2624 Q02242009 07 Nov 2028 Nitions! |sstitse of Metrology (Thailand), (NIMT)
Toe L inties are for a ity of i 95%

This cerificatn may not be reproduced other taan in full except with the price

W5-26



SUNAAATNATIIFBUAUN T wIAdeN sz 1) 2568

v 1
Tﬂiamsnnumummawﬂgamwnmuﬂi (A3IN 2)

Certificate of Calibration

Certificate No. : 68-200034-1

Resuit of Calibration :
VUC Conditfon As-Recelved :  Good

Withost Adjustment

Departure of indication from nomsisal value

Nominal Valge Courection Uncertainty

) () ESY)
0.01 00000 0.00012

0l 0.0001 0.00012

1 0.0000 0.00013

2 0.0001 0.00013

s 0.0000 - Q00013008
10 00000 ooms
20 00001 | 0o
50 “0.000 0.00015
100 001 0.00020
200 -0.0001 L ool

This result of calibration was found sccurste as shown on date and place of calibration only.
This repoeted uncertainty of measurement was based on 2 standard uncertsinty matiplied by = covernge factor k =
providing a level of confidence of appraximately 95%

Eccentric error Load test : N g
A B C ] E
0.0004 00004 00005 0.000¢ 0.0000 g

Repeatability Lood test 200 8

Sidev. 000005 g

Page : 20f2

206,

a a 2 2 a o 4
ﬂ1ﬂ3“ﬁ13ﬂﬂ1ﬁ1ﬁﬁ§ﬁill?ﬂﬁ}ﬂﬂ ﬂmzﬁmmé’ﬂu UNNINYAUNYATAITAT

- A Ugekin cormpary

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Cuslomer: AR LIQUIDE
(THAILAND) LTD
Part Number: ED4NISSE15A00V3 Reference Number: 160-403162830-1
Cylinder Number:  EBO170003 , Cyfinder Volume:  1440CF .
. 124 - Pumstoadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12024 Vaive Outiet: 60 '
Gas Code: CO.NO,NOX 502, BALN Cortification Dals:  Oct 23, 2024
mnpton DU Octis 02
E—
Corvicaton paee “EPA Trassabity Y o 2002 Goeument EPFA
OO 120831, L s nalytesl
oy el of 95%, -
A Use T e b 300 p, Lo 07 nagusueci
ANALYTICAL RESULTS
Componant Raquasted Actual Totsl Relative Assay
e ey Seebsies el erisindy == k=—s
NOX 45.00 PPN 45.30 PPN 1 +1 105 NIST Trucesble TOMEZ024, Y02VH4
NTRIC OXIDE 45.00 PPM 4530 PPN & +-0.5% MIST Troceable 0MB0M, VN0
SULFUR DIOXDE 4500 PPR 4505 PPN 61 +0.7% MIST Traceabls AME0M, 102V2004
CARDON MONOXIDE 4500 PPM 452 PPM o +-0.4% MST Traceable 101162024
NITROGEN Balmnoe
—
CALIBRATION STANDARDS
Lot 0 Cylindler No Concentration Uncortainty Expiration Dats
GMIS DCK1201202236  COTST7 49.06 PPM NITRIC QXIDEMNITROGEN *i-05% My 03, 2000
PRM 12404 APEX 1257 50.04 PPM NITRIC OXIDENITROGEN - 0.4% Dwc 22, 2005
GMIs 124208800128 coxnor 4.230 PPM NITROGEN DICXIDENTROGEN  +/-20% Jan 04, 207
PRI 23920011 153448 967 PPM MITROGEN DIONIDEMITROGEN  +-20% New 22, 2004
GMIs oT12202310 oAy A40.92 PPM SULFUR DIOXIDENITROGEN  +i- 0.7% Jen 18, 227
SRM 10838 Fra5e87 5033 PPM SULPUR DIOXIDENITROGEN  +/-07% Jun 27, 2003
CARBON MONOXDE 080123 KALDOATIZ  4BST PPM CARBON MONGIIDEMNITROGEN  +/- 0.6% Fab 20, 2090
The SAM PR o ROM roted stove b I rebemncs b3 e GUS Gsed 1 B a0l 0t pert of B
ANALYTICAL EQUIPMENT
InstrumentMake/Model Anadytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & NIMBOSH NOIR Oct 00, 2604
Nicoket 1950 FTIR ALIP2OY245 NO FTR 0t 17, 2004
Nicolet 1SS0 FTIR AUP2YI06S NO2 FTR Oct 03, 2024
Nicolot S50 FTIR ALIP20 10245 S02 FTR Sep 26, 2024

Pageteft
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Verification/Calibration Test Report

Report No.: APLEB12007
Verification Date : 01 December 2025
. * Operate Information (7] PM 0 Onsite Page : 12
it o I
GPS cocrdinatos : 47P N 1514454 E 654233
Instrument Information
Equipmant : SO2 Anayzer Marvfacturer : ESA
Model - AF220 Sarlal No - 2506
Reforonce Standard
Standard Gas Calibrator Unit
Cyinger No : EBO170003 Moda! ZAGTOOY
ZERO AIR Genearator
Certificate No - 2015 FO,G &N - 644
Oate Due : OCT 232027 Model - ESA MGC101
Ditutor
Tracesbitty ; Al Uindde SN : ™
Amblent Condition : Tompersture  25.00 © Relative humidity 5630 %
W_m 10110 hpa
Monsurement Data
Zaro Conc. Level 1 Conc. | Level 2 Conc. Lovel 3Conc. | Level 4 Cone.
Calibration Gas Lovel (ndicats Unit) (Indicate Uni) (Indiests Unit) (vBcate Unk) {icate v
1 ped [ ppm| I ppb [1 ppm| ] ppd [ ppen| 5 ppb [ ppm| [2] ppb () ppm|
Caibrator Value (X) 0.00 §0.00 100.00 150.00 400,00
015 40.15 9713 147.67 288 40
-1.13 47.96 98.19 14532 280,50
Instrumant Vase (Y) -1.13 49.98 99.19 149.32 307.10
-1.13 47.98 88.19 148.32 397,10
-047 4892 00.12 140,11 397.10
Irs. Value Averange -0.80 48,80 98.36 148,56 397 84
Bast Ft Concentration (Y=Mx+b) 48,82 98,67 14852 297.77
Pairt Differance(Best Fit - Avarange) 002 031 -003 -0.07
Percant darence (Bast it vs Ine.(Y) Valuo 0.04% 03% 0.02% 0.02%
Resull Status (Pass/Fail) Pass Pass Pass Pass

a a 2 2 a o 4
ﬂ1ﬂ3“ﬁ13ﬂﬂ1ﬁ1ﬁ@]§ﬁ\ill?ﬂﬁ)ﬂﬂ ﬂmﬁﬁiuﬁlﬂé}ﬂu UNNINYAUNYATAITAT

Page 2011

Note

1.Calbrator Value(X) is concentration points weee evenly spaced across that

penarsted approximataly BO% full scale.

Tha

2 Value(Y) is C:

swmaly 01/08/2568

viilues from
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Page : 212
Linear Regression
Linoar Regression Slapo(M) : 0.9070
500.00 InSaroapl(d) : -1.0302
| - 0.997x - 1.0302
oo Ty Gorr. Cosician(R’) - 10000
i 30000 | -
} 20000
-
10000 s
%0 ;0‘ Lo Result Status : Pass
.20000% 10000 20000 30000 40000 500.00
Calibrution Value
Accoptance Criteria
For the gesecus politants, tho g the multh-poing = If &l test

cancantratians fall within 2%, or an absokule dierence of 1.5 ppb for O,, SO, and NO, and 0.03 ppm for CO.f the
cailbration scale, bast-Nt straight line Which acceptance criteria (percant or absalute difference) |s used dopands on
the concentration of the calibration polnts. It s also recomimended that the siopa Is within 1+.05, Sea QA Handbook
for Air Pollution Moaguramant Systams Voluma Il Ambient Alr Quality Moriioring Program

€ nNneediss
85 Supply |nstmmm"§§“:_-._

Date - 01 Docomber 2025

Calvrated By:

Date :

Tha Results shown in this verification report refer only 10 1he aquip unlass saed
This Calibration Certificale cannct be mproduced, excent In full, without parmission of company,

** End Verification/Calibeation Test Report **

hznate 01/08/2568

a a 2 2 a o 4
ﬂ1ﬂ3“ﬁ13ﬂﬂ1ﬁ1ﬁﬁ§ﬁill?ﬂﬁ}ﬂﬂ ﬂmzﬁmmé’ﬂu UNNINYAUNYATAITAT

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

Verification/Calibration Test Report

Report No.: AP1-8812006
Dats - 01 D 2025
Operata Information Ll [ Onsts Page : 12
s [N
GPS coordinates : 47PN 1514456 E 664233
Instrument information
Equipment : 502 Analyzer Manufachree - ESA
Model : AF220 Serlal No : 2505
Reference Standard
Standard Gas Calibrator Unit
Cyindar No ; EBD170003 ST, Model:  ZAGTO001
Cerficate No : 2015 FO.6 SN B4
Date Due - OCT 232027 = Model :  ESA MGC101
Traceabilty : Alr Liquide N ™
Amblent Condition : Tamperature 25.00 e Relative humisty 5630 %
Atmospherk: pressure 10110 hpa
Measuvremeat Data
Zero Conc. Lovei1Cone. | Level2Conc. | Levol3Conc. | Leveld Conc.
Calibration Gas Lovel |  (idicate Uet) (ndicase Unvg (nicartm Unky (Indicato Unity (ndicsts Unit)
1 oo 1 pom| Clopb 0 ppm] 1m0 [ ppm] [ peb [ por| (oo CJ pom
Calibrator Value (X) 0.00 £0.00 100.00 160.00 400.00
015 48.18 97.13 147.67 401.10
1143 a7.88 96,19 148,32 401.10
Instrumant Value (Y) 1.43 49.98 9918 149,32 402.50
1,43 47.98 96.19 148,32 402,50
047 4392 99,12 149.11 401.20
Ins.Valuo Avarange 0.80 4880 08,36 148.55 401.68
Best Fit Concersmiion (Y<Mx+b) 40,66 99.03 149.38 40122
Paint Difference(Best Fit - Avorange) 044 088 084 048
Porvant dfarence (Best fit v ins () Value 0.29% 0.67% 0.56% 0.12%
Rosult Salus (PassiFal) Pass Pass Fass Pass
Note :

ivawvuuqxllnwmmmmmwwmmw.mnmvunmmmm
panaratad approximalely 80% full scale.

2 Valua(Y) is C Tha works!

walues from

wmwly 01/08/2568
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Page : 22
Linear Regression
Uinear Regression Siopa(M) - 10073
SN0 Intercepl(b) +1.7032
y= 10073 - 1.7032 _
% T Coer. Cosficient(R’) 1.0000
i 302.00
-
100.00 A
a0 zo Result Status : Posa
0000™ 10000 20000 30000 400.00 500.00
Callbration Vaise
Acceptance Critorla
For the gasecus the e malti-poiet Is ¥ il test

concentrations fall winin 2%, o an absclute diffarence of 1.5 ppb for Oy, SO, and NO, and 0.08 ppm for GO of the
calbration scala, bestfit siraight ine Which acceptance criteria (percant or absolute difference) i used depands on
the concentration of the caibralion polnts. f is also recommended that the siope i wilhin 1+.08. Soe OA Handbook
for Ar Pollution Messurement Systoms Valume || Amblent Alr Quelity Monitoring Program

Sneedgiss
58 Supply lnmmlgf_—-_

Calibrated By:

Date : 01 Dacember 2025 Date 01 December 2025
The Resulls shown in this vertficaion report refer only to the agquip unkss. staled
This C; C cannet be 0x0apt in full, without permission of compary.

** End Verification/Callbration Test Report ™

Jsznerlyd 01/08/2568

a a 2 2 a o 4
ﬂ1ﬂ3%13ﬂﬂ1ﬁ1ﬁﬁgﬁillﬁﬂﬁ}ﬂﬂ ﬂmﬁﬁiuﬁlﬂé}ﬂu UNNINYAUNYATAITAT

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

Verification/Calibration Test Report

Roport No.: API-6812008
Vorification Date: 08 December 2025
Operate Informstion M [] Onsta Page : 12
Sto : I
GPS coondinates : 47PN 1614454 E 654233
Instrument information
Equipment - CO Analyzer Manufacturer : ESA
Modal : CO12e Serisl No: 355
Refarence Standard
Standard Gas Calibrator Unit
Cylindor No - EBO170008 o Model :  ZAGT001
Carsficale No : 2016 FO.G SN 844
Date Duo : OCT 232027 e Model :  ESA MGC101
Traceadity - Alr Liquide N %2
Ambisat Condltion : Tempeaturo 26,00 ‘c Relstive humidty 5830 %
Atmosphario proasyre 10110 hps
Moasuromant Data i T .
Zoro Conc. Lovel 1Conc. | Level2Canc. | Level3Conc. | Leveld Conc.
Callbration Gas Lavel | (ndicatoUni | (edicstatin) | pudichotik) | (nosseusy | pecieste tnty
] ppb 2] ppmi [Jppb [2] ppen| [ ppb [7] ppm| [ ppbd () ppem| (] ppbd [2) ppm|
Calibrator Vghua (X) 0.00 15.00 25.00 35,00 4500
0.15 15.11 25.14 35,12 4555
0.14 14.97 2514 35.08 4555
Insturment Value (Y) 013 14.97 2514 34.99 4555
013 14.97 2610 35.12 24,99
0.15 14.89 26.14 35.12 24,09
15 Valua Averangs 0.14 15,00 25.43 3500 4533
Best Fit Conoantration (Y Mxeb) 15.10 2514 25.18 4522
Point Diffecance(Best Il - Averangs) 0.10 001 0.08 o011
Porcant dfference (Bast fit vs Ins.(Y) Value 067% 0.04% 0.26% 0.24%
Result Status (PassiFoll) Pass Pasy Pans Pass
Nate :

gonanaied approximately 80% full scale,

2lesrument Valuo(Y) is Concenttation values from Instrument, The worksheot ol

semeled 01/08/2568

1.Cafibrsrior Value(X) is concentration points wers evenly spacod acroes that

. with the highes! test conoonirationat
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Page : 212
Verification/Calibration Test Report
Linear Regression Report No.: APLES12008
L e Sops(M) : 1.0037 Vorification Date: 06 Decambar 2025
50,00 Rro—
4000 ¥= 10037x » 00477 z) ] iy Opersts Information (] PM [0 Onsite Page - 12
g e Corr. CoafficiontiR’) : 10000
oo v I
; 2000 o GPS coordinaton - 477 N 1514454 E 850233
10.00 ' Instrument Information
000 o Rosult Status : Pass ; s
000 1000 2000 3000 00 SQ00 s 80 - :
Cateestien Valun Model - CO120 Sorfel No: 356
Reference Standard
Standard Gas Calibeator Unit
Acceptance Critaria Cylincer No : EB0170003 2RO AR Gonoarar M1 2AGTOO1
For the gasaous tha (i ') the mult-point )8 If a test Cantificate No : 2015 FO,G SN 64
concontrations fall within 2%, or an absola difesence of 1.5 ppb for O,, SO, and NO, and 0.03 ppm for COof the Date Due - 0CT 232027 Mode! ©  ESA MGC101
Mmmawlmmmmmwmmmmmmon Tracesbilty : Ak Liquide SN - me

the concantration of the callbmtion points. It is a0 recommenced that ha slope Is within 1+.06. See QA Handbook
w»mmm—nmmmvwmeumwmmmmwm

Ambient Condition : Tempersiure 2500 c Ralatve humidity 5630 %
Asmospheric pressure 10110 hpa

o/ g
\ @ nee ISS Zaro Conc. Lovel 1 Cone. Leval 2 Cone. Level 3 Conc. Leval 4 Cone,
Calibrated By: Iss Supply tnstrumgnt G0, Ltd Calvraion Gas Level |  (flesteUnl) |  (dcate o) | (ndicateUmg | (Indicats Unit) ,,..J Ondicate unig
—-— [ ppo [ pom| Clppb 1 ppm| [ peb &) ppm| (] ppb [ Clepb [2) ppm
35.00

Calibrstor Value (X) 0.00 15.00 2500 46.00
Date : 06 December 2024 Dale ; 06 Decembar 2026 015 1511 2814 3542 45.56
oSS 0.14 1497 25.14 3542 4555
Instrument Value (Y) 0.13 1497 25.14 3494 45.54
The Results shown in this veication report rafer only 0 16 equipment verfication unloss othanise siated i L i it i
This Caiforation Certificate cannct be reproduced, except in full, wihout permission of company. a3 Lt > | e
Ins.Value Averange 013 15,00 2513 3528 4643
** End Varification/Calibration Tost Report ** Best Fit Concantration (Y=Me+b) 1513 2820 3527 4534
Poinl Dffarance(Best Ft - Averange) 0192 0.07 o0 -0.08
Parcent differance (Bast M vs Ins.(Y) Valuo 0.82% -0.26% -0.02% 0.18%
Result Stalus (PassiFall) Pass Pass Pass Pass
Note :
1.Calbrator Vakua(X) @ concentration polnts were evenly spaced across that
genersled spprodmataly 80% full scals.
2.Instrumant Value(Y) is C: valas fom i The
Isenaly 01/08/2568 Temwlyd 01/08/2568
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Page : 212
Linear Regression
Linear Rogression Slopa(M) 1.0072

5000 - Intercapa(t) : 00182

2000 ¥ = 10072+ 0.01B2" .
3 L Carr. Cosfiiclant(R’) : 1.0000
z 20

.
E 0.0 )
-
10.00 S
000 @ Result Status : Pass
000 1000 2000 3000 4000 5000
Caiibration Vaive
Accoptance Criteria

For the gassous poltants, he g e multi-point verifk s If adl tast

M-Mmﬁﬂ.ummmatSpwho,SO,NNO,NDMmbCOmm
MM.MMIMMB\WMMWNMM)hMMM
mmdmmwmn--—ommmu-mumh.os,s«m Handbook
m»mmnwmumm&mmm

Nneedgiss

liss Suiply InstrumeRPR3Y3 By ‘—L

Dato : 08 Decombar 2025 Date © 08 December 2025
The Resuits shown in this verfication rapont refer ooy fo e equipment unlass stated

mucuummmmmm,owmmwmmuwﬂm

** End Verification/Calibration Test Roport =

Isznelal 01/08/2568

2 2 a o 4
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UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

Verification/Calibration Test Report

Report No.: E5A-0812002
Dato : o1 2025
Operate Information PM [0 oOnste Page : 12
Sile : Envieb Co.Lid.
OPS coordinales - 47P N 1594454 E 654233
Equipment : NO2 Analyzee Manufacturer : ESA
Model : AC32e Sadal No : 2390
Rateronce Standard
Standard Gas Catibrator Unit
Cylinder No : EBO170003 S Model :  ZAGT7001
Certficato No : 2015 FO.G 8N 644
Date Duo : OCT 232027 o Model :  ESA MGC101
Teaceabity : Alr Liquide SN a2
Amblent Condition : Temperature 25,00 e Relstive humioity 6630 %
Atmeapheric pressus 10110  npa
Measuroment Data
Zoro Cone, Level 1Conc. | Lavel2Conc. | Lowel3Conc, | Lowel4 Conc,
GonLove | este Vet Ondlcste Unyg (indicats Unty (indicata Unty .,..J {indicate Uniy
C1 peb ) ppm| G1ppb [ ppm| (2] ppb (I ppem| 2] ppb [ Eppb [ ppm
Nox | NO | Mox NO Nox | NO Nox NO | Nox | mNO
Callbrator Vatsa (X) 000 | 000 | 5000 | 50.00 | 100.00 | 100.00 | 160.00 | 150,00 | 400.00 | 400.00
011 | 015 | 4964 | 4930 | 10019 | 9629 | 14880 | 149.16 | 40273 | 402.40
012 | 143 | 4972 | 4003 | 10047 | 99.37 | 14825 | 180.56 | 40520 | 40520
fnstrumenct Value (Y) | 013 | 1.1 | 4951 | 4928 | 0es2 | 9866 | 147.43 | 14942 | 4031 | 401
013 | 143 | 4941 | 4857 | 10039 | 9608 | 147.61 | 152.44 | 402,50 | 402.40
014 | 047 | 6045 | 5032 | 9842 | 9919 | 15127 | 147.07 | 403,50 | 405.20
InsVave Avecsnge | 013 | -080 | 4668 | 49.30 | 5966 | 98,72 | 14869 | 14973 | 40338 | 403.80
Best Fit Concentration (Y=Mxsd) 4948 | 4902 | 0e9¢ | 9965 | 15040 | 150.27 | 402.70 | 40340
Folnt Dfarsnca(Best Pk - Averange) 020 | 028 | 028 | o0ss 171 054 | 069 | 040
Parcent differanca (Best Nt v Ins(Y) Vave | 041% | 0.56% |-028% [ -0.00% | -1.14% |-036% | 0.17% | 0.10%
Result Status (PassiFal) Pass | Pats | Pass | Pass | Pass | Poas | Pass | Psss
Note :
|.amwvalm)nwmmmmmMywmm
penersted appraximately 80% full scale.
2 Value(Y) Is € wvalues from The

remaly 01/08/2568
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Nox Linear Regression
NOx Linear Regression SiopalM) : 1.0082
i o Jeitadi-oen Ienarcapt(d) : 0.9770
4 som wy1 8 Corr. Coaficlent(R’) : 1.0000
50000 [ e :
S 20000 P
g
g 1000 | e
2 ome 4 Rosult Status : Pass
30000000 100,00 20000 300.00 40000 500.00
Calibration Value
NO Linear Regression
NO Linear Regression Slapesh) : 10128
oy = Interceptib) : -1.6068
= 1.0125x 15999
- Sl | P Weal ] Corr, Coaficlant(R’) : 1.0000
S 20000 | L
£ 20000 | e
g 20000 | g
& 00 L f 1 Result Status : Pass
-200.00% 10000 20000 3000 40A00  503.00
Callbration Value
Accoptance Criteria
For the gasacus pollutants, the caibration (including e mul-point ) s ¥ 8l test

concantrations fall within 2%, or an sbeoiute difference of 1.5 ppb for O,, SO, and NO, and 0.03 ppm for CO.of the
cafibration scale, bost-ft siaight Ine Which acoaplance criters (percent or absolute diffarence) I6 used depands on
the concentration of the calbration points. It I8 sko recommended that the siopa is within 1+.05, Ses QA Handbook
for Air Polltion Meesurement Systems Valume II Amblant Al Qualty Monilordng Program

Calibrated By:

Date : 01 Dacamber 2025 Daoto 01 Decombar 2025

stated

The Results shown in this verification report refer only 10 the equip unbes:
This Casibeation Cartificato cannot be raproduced, éxcapt in full, without permission of company.

** End Verification/Callbration Test Re,

Jsenerld 01/08/2568

2 2 a o 4
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UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

Verification/Calibration Test Report

Report No.: ESA-6812003
Verification Date: 01 Dacamber 2025
Operate Information (2] PM ] Onsie Page : 12
se I
GPS coordinatos ; 47PN 1674454 E 654223
Instrumant Information
Equipment . NOZ Analyzer Manulscturer : ESA
Mode! : AC328 Serfal No ; 2400
Reference Standard
Standard Gas Callbrator Unit
Cytinder No : EBO170003 T Model ZAGTON
Certificate No 2015 FO,G SN 844
Date Dus : OCT 232027 s Modal | ESA MGC101
Traceabity : Ar Liguide 8N ™
Amblent Condition : Tempersture 2600 ‘c Rolative humidity 5630 %
Almeapheric pressure 10110  hpa
Moasuroment Dats
Zero Conc. Lovel 1Conc. | Level2Conc. | Level3Conc. | Loval 4 Conc.
Gos Lovet | 1sionte Ot (Indicato Unty (ndicate Uniy (ndicsts Uniy Ondlcase Uy

) ppb 0] ppm| [ ppb L1 ppm| [1epb C] ppm| [2) ped (] ppm| [2] ppo [ ppm|
Nox | NO | Nox | NO | MNox | NO | Nox | wO | Nex | wo

Cailorator Value (X) 0.00 000 | 5000 | 50.00 | 100.00 | 100.00 | 150.00 | 150.00 | 400.00 | 400.00

0.1 015 | 4964 | 4930 | 10019 | 08.20 | 148.89 | 149.16 | 402.73 | 267.31
0.12 <113 | 4072 | 4603 | 10047 | 69.37 | 14828 | 18056 | 399.76 | 207.31
Insfrument Vaiua (Y) 0.13 “113 | 4951 | 4028 | 9682 | 9865 | 14743 | 14942 | 398.27 | 300.06
0.13 +1.43 | 4911 | 4857 | 90039 | 98,08 | 14761 | 14244 | 399.78 | 399.70
0.34 047 | 5045 | 5032 | 9842 | 99.19 | 15127 | 147.07 | 40045 | 30279

Ine Vs Averarge 013 080 | 4966 | 4930 | 9968 | 5872 | 148,60 | 14873 | 20020 | 39645

Best Fit Conoantration (Y=Atxeb) 4951 | 4925 | 6065 | 9915 | 149.68 | 149.06 | 399,84 | 396.60

Point Diferance(Best Fit - Averange) 007 -0.06 -0.01 044 0.99 067 | 036 015

Parcent differance (Best fil vs Ina.(Y) Value | 0.15% | 0.11% | 001% | -0.24% | -v.6e% | 045% | 0.08% 0.08%

Resull Status (PaseFall) Pass Pass Pass Pass Pass Pass Pass Puss
Note -
1.Calloemtor Vialue(X) is concentration points were evenly spaced across thal range,
penerslad approximately 80% full scale
2 Vabue(Y) is C values from | The
senwly 01/08/2568
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[ THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
= Request No. 21680152 MTC No. EEL. BP. 650168
Nox Linear Regression CALIBRATION CERTIFICATE
NOx Linear Regression Siope(M) - 1.0006
:: V& 1.0000- 04289 Inlsrcepa(b) L4189 Submitted by : I
X 2y .
g 20000 ’ ‘ Carr. CosflickertiR’) - 1.0000 Address :
£ 20000 pe Calibrated at
g 100.00 g .
Qo0 & Result Status : Pass
10000000 100,00 200.00 30000 40A00 $00.00 Instrument Calibrated : Amblent Environment
Cafibration Value G y
Description < Acoustic Calibrator Temperature :(23+3)°C
Manufacturer : Pulssr Relative Humidity :(50415)%
NO Linear R i L - Moo uie Ambient Pressure (101,325 £ 1.500) kPa
- near Regression Slopa(M) : 0.6082 Serial No. 98971
g aoum | Y= 09982006522 o i i Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/IN 122037.
k] | Rlel Corr. Confiiciert{R’) 1.0000 ’
'Z‘ 300.00 2. Measuring Amplifier Broel&Kjaer 2636 S/N 1537484,
200,00 P o e A
g s .‘“‘,,. 3. Progs Tamagawa TPA-303A SN OF 2214,
£ o000 ¢ Result Status : Pass 4. Digital Multimeter Agilent 34401 A S/N MY 44005560.
10000000 10000 20000 30000 40000 509.00 : i
Callbration Valve 5. Pressure Transmitter Vaisala PTB202AD S/N T0650001,
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
¢ 7. Condenser Microphone B&K 4180 S/N 2889871,
For e gasecus the o ing the point . f ol tost | Calibration Precedure: CP-102-04 based on 1EC 60942-2003, The sound pressure level of instrument was
concentrations fall within 2%, or an sbsolte diffevence of 1.5 pob for O,, SO, and NO, and 0.03 pam for CO.0f e by standard microphote using an insert voltage technigue.
caliration scsle, best-At staight line Which 8000ptance oriars (parcent of sbeoiuts difference) is usod depends an This instrumeat has been calibrated against standards maintained at Electrical and Electronic Stendards
1he concentration of the calbration points. It 1 aiso recommendad that the slope Is within 1+.05, Sea QA Handbook Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
for Alr Poliution Measwement Systems Volume || Amblent Alr Quaity Monlioring Frogram Metrology (Thailsnd).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values caly.
Date of Receipt ¢ 10 Jan. 2025
Date of Calibration 17 Jan. 2025 I "i
Dato : 01 December 2025 Dale : 01 December 2025 l
l The results relate only to the Rems tested/calbrated of valuw e T
[ Adveitisirg B Baport/Temiicate and publicty of the reaurs except in Rl am prohibied urless witten pemission s cbtaned bam the evemer of TETR

The Results shawn in this verification report refer only 1o the equipment verification unioss otherwise stalod

This Calbration Certficate canno! be reproduced, except in full, without

** End Verification/Callbration Test Report =

dzen iy 01/08/2568

a a 2 2 a o 4 _
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL, BP, 650168

Request No, 21-68/0152
The reported expanded uncertainty is based upon & standard ity maltiplied by a g

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

Nominal Output of Unit Under Test = 94 dB re 20itPa at 1000 Hz
Acoustic Output in dB re 2014Ps , Corrected to Reference Conditions : 101,325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level
Standerd Microph, M d Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 1
112 inch Bruel&Kjser 4180 93,93 -0.07 +0.10 +0.40 dB
2. Frequency
Standard Microph M, d Freg Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 10004 04 +15 +1.0%
3. Total distortion
dard Microph d Total di: Ui ly Tolerance limit
Type (%) (%) IEC60942:2003 Class |
172 inch Bruel&Kjaer 4180 1.40 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included,

3. The microphone volume correction was not included.

Date of Calibration ¢ 17 Jan. 2025

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP. 650168

Request No. 21-6810152

Nominal Output of Unit Under Test = 114 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20uPs , Corrected to Reference Conditions : 101,325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level
Standard Microph Messured Sound Pressure | Deviated value| Uncertainty Tolerance limmit
Type Level (dB) (dB) (dB) TEC60942:2003 Class |
12 inch Bruel&Kjser 4180 114,01 0.01 +0.10 10.40 4B
2. Frequency
Standurd Micropb Measured Freg Deviated valoe| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
172 inch Bruel&Kjaer 4180 10003 03 215 £3.0%
3. Total Distortion
Standard Microph M 1 Total Dj ! Tolerance limat
Type (%) %) TEC60942:2003 Class |
12 inch Bruel&Kjser 4180 205 +0.50 43.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume carrection was not incu

- -

Date of Calibration 17 Jan, 2025

Date of Issue : 20 Jan, 2025
End of Certificate

The results miste anly to the bems testedicalibrated of value assigned
l Adventising the SepoCetficate and publicty of the sesults except in full am protibbed Lnless withen permission Is obtaked from the govemor of THTR

a a 2 2 a o 4
ﬂ1ﬂ3%13ﬂﬂ1ﬁ1ﬁ@]§ﬁ\ill?ﬂﬁ)ﬂﬂ ﬂm:ﬁmmé’au UNNINYAUNYATAITAT

The tesits wlate only 1o the items tested/caibrated or value sssigred.
Adveniing the Raport/Certiicate and publicity of the sesudts except in full ave probitited unless withen permiviion is obtaoed from the govemer of TETR

!
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lesued by :  Callbration & Test Section ; Meteorological Instruments Bursau

Date of Issue 8 July, 2025 Certification No. 332125
Page = 1 of 6

Object ; m’oﬁonn«ffuqm‘uﬁm

Manufacturer Novalyrx

Type Ostalogger  110-WS-25DL-D

Serial No, EWSNV110WS2508

Cafbration Condition : Temperature 251 °C  Barometric Pressure 1006.6 hPs

NATIONAL STANDARD WIND TUNNEL : Vane Angel Bench Stand Model 18112
: Micromanometer Thecdor Friscrichs FCOT4 Sectal Ho. 8310119 1 HOOK GAGE NO 1425
N.IST, Test Reforence Number 731/241460 + Stanciard Vielocity at 20 - 30 m/fsec
: Urasonic Anemometer Modal DA-650-3TV {sensor TR-G0AH)
Serisl Number 110730029 (sensor 120629585)
JAPAN QUALITY ASSURANCE ORGANIZATION Standerd Vielocity at 0 - 20 misec
STANDARD THERMOMETER  : Theodor Friedrich : Dry No.8390vB4 Wet No. B38%/54

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

The Result of Calibration

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

Sensor model EWSNV110W52506 Certification No. 332/25
8 July, 2025 Pege : 2of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrssonle Anemomseter | Presswee | Viscsnm | Velosity Valoclty Correction
mivec e IO | b 100 | m300 msec misec
1.00 08 0.20
302 - - 30 0.02
5.00 - 49 010
7.4 70 00s
9.02 - - 9.0 o
1101 - 101 0.91
13.01 . - - 130 0.01
1501 151 -0.09
17.02 17.0 002
20.02 201 -0.08
Vane Angel Bench Stand Model! 18112
Young Matecrological Instruments
WIND DIRETION TESTED WIND DIRECTION
0 ]
90 20
180 180

W5-36
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The Result of Calibration

Sensor model EWSNVII0WS2505
Certification No. 33225
8 July, 2025 Page : 3 of 6
Standard Beremeter Testod Baromaetar Comaction

Frassure Fressae

101160 101282 02
1011.24 1012.06 081
1010.86 101156 078
010,21 1011.08 o
100982 1010,64 082
1009.45 101026 0.80
1000.08 101002 .96
100883 1006.61 o
1006.43 1009.12 089
100822 1009.14 092
1007.75 1008 61 0.86
300737 1006.15 Q77
1007.17 1008.15 298
1006.84 1007.79 095
1010.63 10116 -0.96
1010.08 1010.66 078
100677 1010.63 085
1008.97

1008 24

1007.23

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

The Result of Calibration

Cortification No. 33225

Sensoe model EWSNV110WS2506
8 July, 2025 Page ;4 of 6
Standard Tomperaturo Sanscor Rooding
Tomp. Reading Comection
c b c
aa7 460 0.3
04 05 0.1
158 187 a1

W5-37
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The Result of Calibration

EWSNVIIOWS2506  Cenificstion No. 33225

Semsor model
8 July, 2025 Page : Sof 6

Standard Rosletive Hamidiy Sensce Resding
Humidity Rsading Correcton
% RH. % RH, % RH.

875 a3 48

832 61 22
451 44 11

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

Certification No. 332/25

Date of Issue 8 July, 2025
Page:  60f6

Tu¥uses

wilafentutfvefusesdr indoatanu 3o Davis Instruments 1y TIPPING

BUCKET Product No. | 7 3 erouifouuuf inslu

uvuudIn13 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No
71082 unzaunsod WA Sgndeam s onzidonveuninaiio (0.2 mm./TIP)

W5-38
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Issued by : Calbration & Test Section : Mateorokogical Instruments Bureau

Date of Issue 8 July, 2025 Cstification No, 33125
Page : 1 of 6

Objoct : vinsitensivingaiiuine

Manufacturer Novalynx

Type : DetsLogger  110-WS-25DL-D

soal no. [

Customer

Calibration Condition : Temperaturs 251 °C  Barometric Pressure 1007.2 hPs

NATIONAL STANDARD WIND TUNNEL : Vane Angel Bench Stand Modsl 18112
s Micromanomelor  Theoor Friedrichs FCO14 Savel No, 9310119 : HOOK GAGE NO 1425
NLS.T. Test Reference Number 731/241460 : Standard Velocty st 20 - 30 misec
- Uttrasonic Anemomatar Modal DA-650-3TV (sengor TR-S0AH)
Serial Number 110730029 (sensor 120629566)
JAPAN QUALITY ASSURANCE ORGANIZATION Stangerd Vislocity at D - 20 misec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.B390v&4 Wet No. 8385/54
: Thermoschneider N0.9188 - testo, 1910 545 Saral No, 02948067

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

The Result of Calibration

Sensor mod EWSNVI10WS2507 Centification No. 33325
8 Jaly, 2025 Page : 20f 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrassale Anemometer | Prossure | Vacumm | Velocity Velacity Correction
mrvac e 10 | e 30 | e misec misec
Loo 0.9 o.10
3.02 a7 0.32
500 - - - 49 010
7.4 - - 70 0.04
9.02 - - - 9.0 002
1ol . 111 .09
13.01 - 130 0.01
1501 - - 152 0.19
17.02 17,0 om
2002 202 .18
Vane Angel Banch Stand Moded 18112
Young Metsorological Instruments
WIND DIRETION TESTED WIND DIRECTION
0 0
20 90
180

270
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The Result of Calibration

Sensor model EWSNV110WS2507
Certification No. 33325
8 July, 2025 Page : 3 of 6
Standard Baremeter Tesied Baromets: Coeraction

Pressurs Preasure

1011.60 1011.28 03
1011.2¢ 1010.06 0.38
101086 101052 0.3
1010.21 100865 035
1009.62 100645 0sr
1009.45 1008.12 033
1006.06 1008.71 0.38
1008.83 1008.48 0.35
100843 1008.08 040
1006.22 1007.86 036
1007.75 1007 42 03
1007 37 1006598 038
007,47 1006.73 0.44
1006.84 1006.51 0.33
101063 1010.32 231
1010.08

100977

100897

100824

100723

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

The Result of Calibration

Seasor model EWSNV110WS2507 Certification No. 33325
& July, 2025 Page : 4 of 6
Stendard Terperstu Sansce Resdng
Tomp Resding Cormcson
¢ ‘¢ ¢
a5 459 a2
04 305 a1
166 158 0.2

Mechanscal Engineer

W5-40
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The Result of Calibration

Sensor model  EWSNVI10WS2507  Cestification No, 333125

8 July, 2025 Page : S of 6
Standwrd Rolstve Humiaty Semor Rneding
Humoky Resding Cormection
%RH % RAL % RH.
w5 ] 45
832 &7 38
s a7

-1.9

MAIINNAEnI FaIAden nazdunnden N INNaUNYATANS

UVIHN TLUVVUAWIABUATANN TIAA (MHI1FY)

Date of Issue 8 July, 2025 Certification No. 333/25

Page:  60f6
Tviures

wifsRontuilvoFusnadt indeaiaru 8o Davis Instruments nyy TIPPING

BUCKET Product No, NN v/ 1115 ere ui oy fuuda dasu

#u1u 9793 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.

71082 unzernnsoh WA argndeemuneasiBonveandeaile (0.2 mm.Tip)

Fmnssnngms
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