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TSP High Volume Sampler Calibration

Verification Report No.
S02200264.E001 -TSP 03

Site: BTS mawng

UTM : 47P N 1518201 E 665835

Date

Sampler: ETSP#I1
Recorder: ECRANG

Technicas
Approval

CONDITIONS

20 Jan 23

Barometric Press. (hWPa). 1010.0 Cotrected Pressure (mm Hg): 757.6
Temperature (dog C): 32.0 Temperature (deg K} 3050
Average Press. (hPa): 1013.0 Corrected Avg Press. (mm Hg) 756.8
Average Temp. (deg C): 30.0 Average Temp. (deg X) 3030
— — ~_ CALIBRATION ORIFICE
Brand Tisch Environmental, Inc Qsta Sope 203736
Model TE-5025A Qsid Interospt £0.03733
Sevial# 758 Date Certified 18Jan23
CALIBRATIONS —
Flate or H20 Qstd | ic LINEAR
Test ¥ () (m3min) {chart) {correcied) REGRESSION
1 11.28 1845 s2¢0 51.32 Slope = 232330
2 1038 1879 500 4934 Intercapt = 127614
3 733 1.3%0 4“0 4342 Corr. coeft=  0.6989
4 482 1082 w0 %0
5 315 0.878 M0 3155 # of Observations. 5
Range of Charl] 3
8t1.1-1.7m¥min| 82
- »
> -

RN I

20 Janyary 2023
G -

20 January 2023

4 90 sl oxwee of Eveies o

= www.evitesting.com

R

MAININNManiTandon anzdanadon nInndanuasmans
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| TSP High Velume Sampler Galibration

Varification Repert Na,
502200264 £001 TSP 04

T PM [ Omeee
Site: BTS gaouvil
UTHM - 47F N 1517741 E GB5363
Sarnplar: ETSPR

Technical
fgproval:

Barometric Press. (WPa). 10100
Temparature (dog Ci: 320

Average Press. (WPa). 10130
Averaga Tamp, bdeg Gy 30.0

Carractad Pressure (mm Hl: 7578
Temparaham {oag Kl 3050
Correcled Avp Prass. (mm Hg): 7508
foenragn Temp. {oeg Ki: 3030

Brand: Tech Envrcramenta, inc 203736
Modal: TE-S0Z5A st Interceg 40.03733
SeraW. 750 Date Certifiad: 1B Jafi 24
“CALIBRATIONS.
Plate or HzO0 Gsid ] [4 LINEAR
Taat # (m  (mmn (chant)  {comecied) REGRESSION
1 1104 1828 520 8132 Sope= 221060
2 10.22 1.587 500 4934 Imtercepl = 14.6702
2 T 1.3 440 4342 Cair. coaff=  0.8811
4 485 1,085 380 37.50
| = 328 0833 a0 2553 #of Observascns: &
— Hange ol Chen| 40
1117 mdmn| 52

T l
1 - -
. . . . . i :ﬂ

| 20 Jarwary 2023

www.evlitesting.com

P e
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PM10 High Volume Sampiler Calibration PM10 High Volume Sampler Calibration

Verification Report No
S02200264-E001 -PM 03

Varification Report No.
S02200264-E001 -PM 4

[T PR “Onalie C PM Onste
Sne: BTS mausa Site- BTS dasuunt
UTM : 47F N 1516201 E 665635 UTM : 47P N 1517741 E 655363 Date: 20 Ja
| Sampler: EPM#23 -: Samplor EPIA#33 Technical -___
[ Recorder. ECRANOCODDAS69 = Recorder. ECRDS016187180 Approval
[ CONDITIONS B = CONDITIONS =
Barometric Press. (hPa): 10100 Corrected Pressure (mm Hg) 757 8 Barometnic Press. (hPa) 1010.0 Corrected Pressure (mm Hg): 7576
Temperature (deg C): 32.0 Temperature (deg K): 305.0 Temperature (deg C) 320 Temperature (deg K): 205.0
Average Press. (NPa): 10130 Corracted Avg Press. (mm Hg): 759.8 Average Press. (hPa) 1013.0 Carrected Avg Press. (mm Hg): 758.8
Average Temp. (deg C): 30.0 Aversge Temp. (deg K) 303.0 Average Temg. (deg C) 300 Average Temp. (deg K): 3030
= B = CALIBRATION ORIFICE CALIBRATION ORIFICE »
Brand: Tisch Environmental, Inc Qstd Siope: 127576 Brand Tsch Environmental, Inc Qsid Slope 1.27576
Modet TE-5025A Qsid Intercept: 002337 Model TE-5025A Qs¥d intercept 0.02337
Serialé: 759 Date Cenified 18 Jan 23 Serlal# 759 Date Certified 18 Jan 23
CALIBRATIONS - CALIBRATIONS
Plateor  H20 Ca i ic LINEAR [Plateor 120 Qs ic UNEAR
Test# (=) (m3imin) (chan) {correctad) REGRESSION Test# () (m3imin) (chary) (corrected) REGRESSION
1 10.00 1591 520 3299 Slope = 17.2266 1 1058 1636 520 3299 Slope = 14,6823
2 81 1438 460 2818 Intercept = 5.0685 | 2 882 1577 480 3046 Intercept = 8.2984
3 621 1.258 420 2665 Corr. coefl.=  0.6956 3 6n2 1.308 440 79 Corr coeff= 0.9904
4 423 1.041 3.0 2284 SFR= 1141 ‘4 451 1075 380 un SFR= 1.141
5 343 0838 340 2157 SsP= 3896 s 324 0.914 340 2157 55P= 3948 |
# of Observaions: 5 # of Observations. 5
Range of Chai £ e — o 3
BtSFR +10%[ 41 al SFR210%| 41
- / -
A
o « Calibrated by : Calibrated by
i
l 20 Jenuary 2023 !
! w !
Approved by Approved by

20 January 2023

Tha upan ek e wpabecad wezagt i et he e agoroes. o Erebn To N

B ironmental roeycmess

= www.evitesting.com

MAININNManiTandon anzdanadon nInndanuasmans

20 January

= www.evitesting.com
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| Verification Test Report

Report No.:
502200264-E001 -5LM 01

L1 P 5] Onsite LITM 47P N 1518180 E 6E5843

Calibrated Date: 20 January 2023
Site : BTS mausd
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 21898

Environment: Temperature 26 ¢ Humidty 72 %WRH

Reference Standard: Acoustic Calibrator Class 1 Model 4230 Bruel&Kjaer
Serial No.1351075

Date of Calibration - 21 March 2022

Result of Test

UIHN szvvvudaInrungann $1da W)

$

Verification Test Report

Report No.:
S02200264-E001 -5LM 02
O em ] Onsite UTM 47P N 1517741 E 665363

Calibrated Date: 20 January 2023
Site : BTS dasuuw?
Equipment: Sound Level Mater
Manufacturer: PULSAR
Model: 44
Serial : 1974

Environment: Temperature 25 ‘C Humidty 72 %RH

Reference Standard: a.ousiic Caliorator Class 1 Model 4230, Brusi&Kjasr

Serial No. 1351075
Date of Calibration : 21 March 2022

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (aB) (dB) (dB)
9366 9362 -0.04 93685
B -
Date: 20 January 2023
Approve By
Data
Ths ropant aall fot e reproduncd excep WAl wihout the wiis
I www.evitesting.com

MAIr Inemanidanaden angTanadey minndunyasenaas

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
893.66 9367 om 93.66
Calibrated By
Date 20 January 2023
Apprave By
Date: 20 January 2023
Thas repont sall gt he rependuced except

I www.evitesting.com

W5-47
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RECALIBRATION
DUE DATE:

January 18, 2024

-

Certification
[Cal. Date: January 18, 2023 Rootsmeter $/N: 438320 Ta: 254 «
loperator: [N Pa: 750.1 mm Hg
Model :  TE-5025A Callbrator S/N: 0759
Vol.Init | Vol.Final | avel ATime ap aH

Run (m3) (m3) (m3) (min) (mm (in H20)

1 1 2 1 1.3960 32 2.00

2 3 [ 1 0.9950) 64 4

3 B 6 1| 0.8850) 80 53

4 7 8 1 0.8450 88 5

5 9 10, 1 0.6990 12.8] 8.00]

Data Tabulation
Pa |\ Tstd
ved | asa | VAHPRREATR an  ffar(rarea)
{m3) (x-axis) (y-axis) Va (x-axis (y-axls)
0.9961 7135 1.4145 09957 0.7 0.8854
0.9918 .9968| /0004 0.9915| _ 0.9964 12521,
0.5897 1183 2365 09893 1.1 1.3999)
0.98861 1700 13456 0.9883)
0.9833| 14067 2.8289 0.9629|
m= 2.03736 ¥
QSTD b= -0.03733 QA
r= 0.99997
G
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) 1 Va=|aVol((Pa-4P)/Pa)
Qstde{Vstd/ATime | Qa=[Va/ATime
For flow rate calculations:
Qstd= Vm(( o a5 Q= 1/m<(fn—n] Ta/Pa) )
Standard Conditions
Tsta:| 29815 RECALIBRATION
Pstd: | 760 mm Hg
Key US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading {in H20)

[AP: rootsmeter manometer reading (mm Hg)
a: actual absolute temperature (K)

[Pa: actual baromatric pressure (mm HE

b: intercept

40 Code of Federal Regulations Part 50 to 51,

the Atmosphere, 9.2.17, page 30

Appendix B to Part 50, Reference Method for the
Dy of d Particulate Matter in

Im:

MAININNManiTandon anzdanadon nInndanuasmans

UIHN szvvvudaInrungann $1da W)

Accuracy Calibration Certificate

Customer
Campany: -
Addroes:
o —— I
Zp 1 Postsl: . - _
Stats/ Provirco: _Banghok _—
oo [ NRAMNIIN)
s varzeN.
Weighing Device
Manuactrer Netiar Taedo instrumant Type: Weighing inslument
Mode: _XSRASCU v Assul Number:
Serlel No. 9113e3se? - ~ Tomindl Mokt
Busldng: NA = Terminal Sersl No.:
= 3 Torminal Asset No.:
Room: L -

0.00001 g

000019
Procedure
Calbration Guddeine: EURMMET cg-18 v. 4.0 (11/2018)
METTLER TOLEDO Work Instruction: CPWORZ0

This caliration certificate costans maasurements for As Found calibrasion. No As Let calbration was performed becauss the device
was not modfied after As Found calibration. Thorelore, resulls for As Left cormispond 1o As Found.

Tha sensitivityispen cf the weighing insrument was sdiusted before caltbraton with 5 bultn weight

In acoordance wih EURAMET cg-18 (1172015), e jest londs ware solocted to rafiect the spadific use of e waighing davics or to
sccommadate specific calibration condtions.

AsFoud | 22°C End:2268°C | w583 % Ead: 507 %

As Found Caltwton Date: 02-Mar-2022 . Caltawor:

As Let Calbration Date: NA L

s Dete: OOMer2022

Approved Sigretory:

Sofvare verson 123035 EMErILER TELE00
Finpot Voo 21812 e a0 ol CocLmand and ray ok Se pasiety g
Famm Nemtar: FI03C waten peevimin of e asing coRtrasce 433
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Measurement Results

UIHN szvvvudaInrungann $1da W)

Error of Indication

! 7000001 g 1 (Tout Pasnt)
abs
2 70.00002 g [ NiA
| { — "® «l 2
| 3 70,00001 | NiA
| 4 | 70.00002 g NA : ad
5 70.00009 g A A 24/
8 | 70.00001 g NA 9 7 o0 3
7 70.00001 g ‘ NA f 18 g
| L 70,00002 g NiA e o
‘ L] 10.00002 ¢ ‘ A \ O -4
10 70.00003 9 [ y
g ; . R 0.4 .
Starcard | 7 |
- 0.000008 NA
|
7 { 5
L]
The " in e graph mprmmats (ho readabély of ina rengeriniral i waick e
Tast s sertomes
Th resuitn of this gragi 4re based upon the abscite valees of tha differarces
rom ha masn vakm.
Eccentricity
Toot Loatt 100

100.0000 g

2 1000002 9 NiA |
3 | 68,9999 WA
4 99,9908 g | NA
5 | 100.000 g | NA
| Mwamem
0 NA
Onviaton e

The " n fhe gaph reprasents o reodtiny of the rangalemerval in which
It foot s pestorrried

a a 72 2 a o
mm&]ﬂmmmammnnﬂﬁan ﬂm‘;’,ﬁﬁll’mﬁjﬁm W1’Jﬂﬂ1ﬁﬂlﬂﬂﬂiﬁ1ﬁﬂg

A Fourd

Indicatian Ermor of Ingdicalion 13

000000 g 0,00000 g 0017 mg 2

2 £.10000 g 0100009 | 0.00000 9 | 0023 mg |2

s | 0.80000 ¢ 0500019 | 0.00001 g 2028 mg B
| 0.09860 0900009 | 2.00000 g | l 2 |
s 19009 g | 200000 g | 0.00001 9 | =2 |
[s 500001 9 5.00001 g 2 |

7| 0.00001 10.00002 5 2

. 49.00098 ¢ 5000002 9 | | 2

s | 10000009 1000000 | 2

0 | 150.0000 g 77‘ 15000009 ‘ 2

" | 19860880 a.00s89 | l 2

e = = O As Found

™

* Aslen

For Improved lagiciny of the Grapics
oy Weresing massuraTmnl puinis

o shows and messwement paints

e 10 2610 are rol dlaplayed.

Emor of Indicaton mgl

> w w0 ™ 00
Caltuwien Foirts [g]
The uncartainty slated is the sxpanded uncertainty st caltbeation cbtainod by muliplyleg the standand combined uncartainty by the
coversge fictor k - which can be lerger han 2 sccording ko EURAMET cg-18. The vaka of ihe moasurand bes wihin the assigned mnge
of vaues with 8 prabatility of sppeosimately S5%.

The user is responsitie for msinlaking snvircnmantsl condilions and the seltings of e weighing instrument when i was calirated

W5-49
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Test Equipment

All weights used for metroiogical lesting ar lraceable 1o national or intemational standseds, The welghts weve calbrated and cartified by

Stated is the axpanded unceriainty with k=2 in use, The formuls shall be used for he etimatica of the uncertainty under conslderslion of

an accredited calibraton lsboratary. Pe arors of indicaton. The vakin R represents I net l0d indcalion In the unit of mesure of the device

v St 1: OIML E2 Termgeralure coaticient for the evaluation of the measurement uncenanty In use: LS
ht Set s I 05-Jan-2022
i el B Termgecalre rmoge on e for the evaluaton of the mossurement unceranty  use K e
Cersficate Number 172036 Caliration Due Date 2023 )

Uneartzation of Unoeniainty Equation

Measurement Uncertainty of the Weighing Instrument in Use
|
\
\

Welght Set 2 OIML E2

Weight el No. s Dele of Issus 310902022

Certicat Nurber Calbraion Due Dl 12-Juk-22) +| ooooorg | s1g | Us = 0,018 mg + 0.00497 mgly R NA

Theemo Hygometor | 000019 2209 Uy = 0,08 mg + 0.00492 mglg - R | N

Eaupment No. Dele of tsave: 14-Jun-2020 To cpiimize tha stabilty of the Inesrization, besides of iha 2010 1034 arly inCroasing measLrement paints with a test ad of 5% of he
measurament range or larger are teken for the cakulson of e knser squatcn

Caibration Due Dale:

Carticals Number

Abscksta snd Relativa Measuamont Uncertalnty In Use for Various Net indicasions (Examplee)

Remarks
FACT adustiment funcsorality sctivated 0002209 0oi8mg 0.82% | NA | NA
0022009 0018 mg 0.082% [ NA NiA
Equipment condion: Good + + 4
022000 g 0019 mg 0.0087% l NA NiA
Hext cobre30n accorcing to cuslomer's procadure 2200000 T o0mmg | 00019% | WA | NeA
1 ! !
End of Accrediied Secton 220,0000 o 11mg 0.00052% ‘ NIA ‘ NiA
The information below and any altachments 10 this caltration certficate are nat part of e accrediied calibration.
E ‘ Z wfi
g { § 11
- o
I - \
i ' | E ’ ‘l\
5 = ) ) ) vescol S0 001 0ol a1 0 ™
Waighing Range [%] Rredirg i

As Found As Lot

The waighing range sewn In the abschute uncertainty graph rafars 10 the Jest inlervalivange of P Gavcs.

a a 72 v 2 ) a o <
NAIFINGIFITATTIULIAADY AUSTIULIANDN U1INGAUNHATATAT W5-50
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Certificate of Calibration

Referance No. 4182/2202-017 Certificate No. : L2203-260
Customer Page 1012
Equipment Dighal Thermo-Hygromaeter
Manufacturer :  Testo
Model 608-H1
Serial No, 83353607
1D No. -
Recoived Dale ¢ 7 March 2022
Calibrated Date + 9 March 2022
Issued Dato 1 15 March 2022
Environment Start Caloration } E;nn Callbeation
Amme';“empe.'a:uvs(“C ) | 247 . ] 255 |
[ Retative Humidity (% RH) | 51 [ 52
Calbration Method
In-house method ;| by comparison with standard hygrometer for humidity measurement function
and comparison with stancard 1 for temperature ment function into humiditylemgperature chamber
Condition of this result of calibration
1. Reference standard instrument
Instrument Model SerlalNo,  Cerdfficate No. Due Date
1)  Hygrometer HL-NT2-0 61468576 QR21-0851 13 May 22
2)  Dig#al Thermometer With Probe G 08000089 PSL-T0072/85 14 November 2022

2. This result of callbration was found accurate as shown on date and place of calibration only
3. Tnis certificate can be traceabile 1o international Systam of Unit

- Through Thalland Institute of Scientific And Technological Research (TISTR)

- Through Quality Reborn Co. Ltd

Approved by

o

a a 42 2 a o
mmﬂmwmmammumﬁan ﬂmzammﬁ”an W1’Jﬂﬂ1ﬁﬂlﬂiﬂﬂiﬁ1ﬁﬁ§

UIHN szvvvudaInrungann $1da W)

Cortificate No, : L2203-200 Page2of2
Resull of Callbration

Function : Humidity Measurement Reference Temperature at 25 c

STD UUC Reading UUC Error Measurement
Reading (% RH) (% RH) (% RH) Uncartainty (2% RH
50,00 430 1.00 23

Function : Temperature Measuroment

§T0 UUC Reading UUC Error Megsurement
Reading ("C) (o) {'c) Uncertainty (2°C)
25,012 250 0012 036
Resolution 01 (¢ 01 %RH

STD= Standard
UUC= Unit Unger Calibration

** End of Cafbration Report **

W5-51



MenuNIRanuaswaeUgunMdwIadoutlszsii 2565

v '
Iﬂﬂﬂﬁ‘i%’ﬂllsﬂuﬁﬂll’mﬂfuﬂ}NL‘V]WiJ“HTL!ﬂi (ﬂN‘I:/‘l 2)

UIHN szvvvudaInrungann $1da W)

S02 Analyzer Verification Test Report |

Calibration Report No.: AP-S6601005

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol ﬁ
Part Number. EO4NISSE15ADOV3 Reference Number:  160-402021734-1
Cylinder Number: EBD140762 Cylinder Volume: 144.4 Cubic Feet |
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number. Al12021 Outlet: 661
Gas Code: CO,NO,NOX S02 BALN Certification Date: Feb 18, 2021

Cartificwicn performed in acosrisnce wih “EPA Traceanity Prowcol for Assay and Ci
BOO/R 127531 using the assay procsdunss Isted. Ararytcel

iration Date: Feb

2024

Cortiicuson of Gassous Cuibeation Standurs (tey 20121 Socumest EPA
Sc0s Aok reque comection v analyScal latnrierence. This Cylnder has & sl aneytical
Urcertinty &8 ¥tad Belw wih & cofidance level of DEK. Thare e 50 sgrifiant imgurties which sfuct the e of us Galteation mitue. Al corcaniato:

o w on 8

moleimon basia uriess clherwise nets
Do Not Use This below 1 s 07
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 46.00 PPM 4468 PPV & +/~ 1.4% NIST Traceable 02/12/2021, D21972021
NITRIC OXIDE 46.00 PPM 4482 PPM &1 +- 1.4% NIST Traceable 02/1202021, 021112021
SULFUR DICXIDE 45.00 PPM 45.36 PPM G1 +-1.1% NIST Traceable 02/1212021, 0211872021
CARBON MONOXIDE 4500 PPM 4500 PPM o1 +-1.0% NIST Traceadie 0211802021
NITROGEN Balance .
CALIBRATION STANDARDS

Lot ID Cylinder No Concentration Uncertainty Expiration Date

200611-0¢ CCroress 49.82 PPM NITRIC OXIDENITROGEN +10% Feb 02, 2025

12308 Doesozs 9.91 PPM AIRNITROGEN DIOXIDE 20% Feb 20, 2020

24206889 ccazsror 4.028 PPM NITROGEN DIOXIDEMNITROGEN 2.4% Aug 18, 2021
0141709 KALO03190 49,57 PPM SULFUR DIOXIDENITROGEN +-1.0% Jun 20,2002
08012341 KALDOATYS 4857 PPM CARBON MONOXIDE/NITROGEN +-05% 4un 07, 2024
1GM nomd above s oY It wiwancs S Be GMIS used 1 e wd nct purt of the anayes.
ANALYTICAL EQUIPMENT

Instrument/Make/Mode! Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KDSTS NDWR Jan 27, 2021
Nicolet S50 FTIR AUP2010245 NO FTIR Fab 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jan 21, 2021
Nicole iS50 FTIR AUP2010245 S02 FTIR Jon 21 22‘

Triad Data Available Upon Request
NOTES:

Gross Weight 28.4 Kg

Net Weight: 4.5 Kg

PO 5221000405

MAININNManiTandon anzdanadon nInndanuasmans

Calibrated Date: 5-Jan-23
[ pm [ onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: 100A

Manufacturer AP|
S/N: ESOAI100EUC0S1

Calibration System

Calibrator Unit Standard Gas
|7 Dilutor Model ESA MGC 101 NO Conc 4468 FEm
SIN: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 844 Expire Date: Feb 19,2024 EB0140782
Environment: Temperature__256 'C Humidity.__70 _%RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Orit%
o) (opb) ] g0} ps5)
Before 0.0 27 27 400.0 396.2 05
Aftor 0.0 08 08 400.0 4050 06
| Single Point Callbration Chart
500

Reading (ppd)

——etore | |
canitens AflO |

“0

Reference (ppb)

! M witten approvel of Neads Pk Mstment Co.

W5-52
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S02 Analyzer Verification Test Report

S02 Analyzer Verification Test Report

Calibration Report No.: AP-56801005
Calibrated Date: 5-Jan-23

Calibration Report No.: AP-56601001
Calibrated Date: 5-Jan-23
[ pm [ onsite

Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP|
Model: 100A S/N: ESOANCOED1002

Calibration System

Dem [ onsite
Page:2/2

[Tost Furction Value Norminal range. Unit Before Alar Nota
Doia SJan2d

Tins | e

[Range 50 - 20000 Pra 500.0 5000

Sutity (Zoro Gos) <02 ) ET i

— ~[#50 (+1- 50) wmr 2.0 w10

[P Detector o - 5000 m 2558 610

Norm PMT Detuctor o - 5000 mv 57 052

wPs 400.800 constant v 07,0 B

Ipces 2500 (+1- 200, mv = .
IRCELL TEMP 50 (ok- 1) Dresges C 500 500
lBoX TEMP 2040 Dresges C 340 341
P TEMP 7 (+1) Dresgee C 8o 8.0
UV e 10004500 " 1981.0 9810
lLamp Rsto 30120 - 026 [ w2 -
STR. Light (Zevo Gas) <100 =) 81,5 817
IDar PMT w 38 38
- mw 56.5 510
[save PRES [20-30 coneare WHgA 203 203
[Eloctric TestOptic Test
IPAT Volts 2000 (+/- 500) ™ 1682.0 20640
1502 Cone: 1000 {+/- 250) B 8410 Y
502 Siope 5 (44 03 . 1224 1104

502 Offent < 250 m 248 a0
Sty @ Zoso <02 ) 02 02
[Statriey ot Span < 2 peb & 400 ppi FeB 02 02
[Oas Test Rosponse
[zaro Gas (000 PPE) ] wo 27 as
{Soan Gas (400 PPB | w0 S 3952 4050 + 5% of Range

MAIr Inemanidanaden angTanadey minndunyasenaas

his report shal not bie reproducod ex

Raterence (ppb)

400

Calibrator Unit Standard Gas
Dilutor Model ESA MGC 107 NO Conc 44 68 )
SiN: 782 802 Conc 4534 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Fed 18,2024 EB0140762
Environment: Temperature__257 °C Humidity: 71 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
iog) ooty o) (255) foct) 4
Before| 0.0 X 21 400.0 390.0 13
After] 0.0 0.8 08 4000 4040 05
Single Point Cailbration Chart
500 +
g —— Batcre
g
3 ...... Ater

UIHN szvvvudaInrungann $1da W)
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S02 Analyzer Verification Test Report

UIHN szvvvudaInrungann $1da W)

( NOXx Analyzer Verification Test Report

Calibration Report No.:
Calibrated Date:
[ pm [ onsite

AP-S6801001
5-Jan-23

Page:2/2
rest Function Vatus Normirsl rangs Uit Batore Aftar Nots
Date San23
Tima 1345
Range 50 - 20000 PFB 5000 500.0
Sailty (Zoro Gas) <02 B 02 o1 3
[Bample Fiow 150 (+1- 80) ceimin 562.0 @10
PATT Dotsctor s o-s000 ™ T 2558 810
[Norm PMT Dutector o - 5000 v 5.7 052
vPs 400-800 constart v #07.0 7.0 -
Dces 2500 {oF- 200) - > >
RCELL TEMP 50 (+)- 1) Droages C 50.0 500
[BOX TEMP 2040 Oroagoa C 4.0 31
PMT TEMP 7 (+k1) Dregee C 80 80
[V o 10004300 "W 19610 19810
jLamp Ratio 30-120 “ 28 826
JSTR Light (Zero Gas) - <00 PP “es | e i -
Durk PAIT (:50) - (+200) v 38 18
Dark lamp (50) - {+200) mv %8 s1.0
[SAMP PRES "~ [20-30 cormen T BHg A 2.3 23
Einctric TeatOptic Test
[T Volts 2000 (+- 500) m 820 2044.0
502 Conc 1000 [+ 250) PR B0 | 10220 =1
502 sope t (+ 0.3) . 1224 1104
1502 et < 250 ™ 28 80
[ Semtlity ot Zeeo <02 7 P8 02 02 _
ssaciity  Span < 2 ppb @ 400 son 0.2 az
(Gas Tost Responss
zoro Gas (0.0 PP8) 0 o0 21 08
span Gas (400 PPB 400 pon 3600 4040 2 8% of Range

art shal not be raproduced axcept

MAIr Inemanidanaden angTanadey minndunyasenaas

Calibration Report No.: AP-N6601003 Page:1/1
Calibrated Date: 5-Jan-23
& PM a Onsite
Instruments Information
Analyzer Type: NO/NO2Z/NOx Analyzer Manufacturer AP
Model: T200 S/N: ENOAIT20002468
Calibration System
Unit Standard Gas
[ Difutor Model ESA MGC 107 NO Conc 4488 PP
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAGT001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__258 "C Humidity:__57 _%RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) {ppb) Drift%
NO 28 00 28 4160 a0 T2
NO, | 12 00 12 20 00 02
NOx 4.0 00 40 412.0 400.0 1.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Valve | Expected Value Drift Reading Value | Expected Vaiue
(ppb) (ppb) {ppd) (opb) Drift%
NO 0.7 00 07 4016 400.0 0.2
NO, 0.3 00 03 14 00 _02
NOx 0.4 0.0 0.4 403.0 400.0 0.4
Single Point Callbration Chart
3
g
i
E
£
NO Reference Vae (ppib)
s report snall not be reproduced excast nfulwithout the willen spprovi
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Iﬂiiﬂ'lfifi%ﬂllsﬂuﬁﬂll’mﬂfuﬂ?ﬂl‘V]Wllﬂ'luﬂi (AN 2) UIEN 3$umummaﬂmﬂ§amw 1A (WHIYU)
— Ox Analyzer Verification po |
| NOx Analyzer Verification Test Report | [ NOx Analyzer Verification Test Report
|
ibratio + AP-N6801005 -
Callbration Report No.: AP-N6601003 Page:11 Su—— g "°‘j AR ettt
Calibrated Date: 5-Jan-23 4 c;;h"m o
@ oy O onsite = M Onsite
22 Instruments Information
| Tent Function Value Norminal range Unkt " " Batore. Aftar .. Wowm [ Analyzer Type: NO/'N02/;0-Ox Anglyzer Manufacturer AP!
Dt S-Jan-23 | Model: T200 S/N: ENOAIT20000109
Time 10:18 |
[Range 0.00 - 500.00 P8 = 50 500
[Sabilly (Zeeo Gas) <02 ) 04 02 Calibration sYsm
Surglh Flow il — — an Calibrator Unit Standard Gas
Czono Fow 0060 colin ® C] [~ Dilutor Model ESA MGC 10T O Conc 4468 PPM
[PAIT Dwtcior 0-5000 iV 332 251 SIN: 792 S02Conc 4534 PPM
AZERO -20-150 "y 214 230 ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
HvPs 400-600 corstant v 733 733 3 Expire Date: Feb 19,2024 EB0140762
DcPs 2500 +1- 200 i = _
RCELLTEWP ot 1 Poaegie © Y] 500 Environment: Temperatwe__257 'C Humidity:__§7__%RH
[BOX TEMP 2025 Omages C 342 3.5 T .
TS per — . o Yo Calibration Check ( Befor; adjust )
1Z3 TEMP 50+7- 4 Drseges C . : ero Span
LIOLY Tevw YTy r— T 340 GAS Re«?nqb\)llluu Equ(and )Va!un ([:;v:) Reu:mg Value Expec;: )\/alun -
[RCEL PRES 4-10 corment IN-Hg-A 45 45 ol ) ppb)
[BAMP PRE S [20-30 cortant IN-Hg-A 295 0 — 3.? : : g g :z 42500 ‘C UO ; 2
» = 2
ot Dowe paces — - NOx 57 00 57 4110 400.0 14
INox Slope 1 +-03 osn o7 = = =
== b o s = = Calibration Check I.{[Ier;-yu.rt) <
2 o0 Span
itk Sk [ 150 w 44 159 GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
[8pan end Cal Vahies (ppb) ___lppb) (ppb) (ppo) (ppb) Drift%
s anse s . - s o NO 09 00 08 _ 4000 4000 0.0
NO, | 08 | 00 06 20 | o0 02

e - Lo e & NOx 15 00 15 402.0 400.0 02
Soan Vaiue NO 400 Bl 4100 «08 - —

NOx 400 o 4120 403.0 w Point Calibration Chart

Anahyzor Resding (NO)

his ragart shell not be reproduced except nfulwithout the wittan opproval of Nesdss Supply Instrument Co.L

a a 42 v 2 ) a Y g
MAIPNINGFTATAIULINADN ANSTAUIAADN HIINYAUNHATAITAT W5-55
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| NOX Analyzer Verification Test Report | CO Analyzer Verification Test Report |

Calibration Report No.: AP-N6601005 Page:1/1 Calibration Report No.: TD-C6601002
Calibrated Date: 5-Jan-23 Calibrated Date: 5-Jan-23

|
[ em [ onsite
@ PM O Onsite ‘
Page:2/2 ! Instruments Information Page:1/2
[Test Function value Norminal renge Unit Sefors L. - Analyzer Type: CO Anatyzer Manufacturer API
= L N Model: T300 $/N: ECOAIT30000099
[Time 10:10
Rarge 0,00 - 50000 P8 =) 500 50
[Etabiity (Zero Gew) <02 Pra 05 02 Calibration System
[Sarmpin Flow 500+4- %0 caimin 511 532 Calibrator Unit Standard Gas
[Drane Fiow b0-90 e &0 5 | Dilutor msm mgg WGCT0T S:,O Conc 44 68 =]
Dubacior : 2 Conc 45.34 PPM
T W 274 e
= n:: :n = 02 542 ZERO AIR Genearator ZAG7001 €O Conc 4500
R0 - = - - SIN: 644 Expire Date: Feb 10,2024  EB0140762
HvPs [400-200 conwtert v 819 a1
pces 2500 + 200 L. - Environment: Temperature__258 _'C Humidity:_57__%RH
RCELL TEMP J50+1- 1 Droegoe C 50 0
BOX TEMP 2035 Drenges C 337 29 Calibration Report
PMT TEMP 7 +1-1 Oraogoe C 71 7.1 Zoro
- el Dyuagee & ' = Status | Reference Reading Drift Reference Reading Drift%
MOLY Tormp 315 oi- § Droagne C 3144 318.0 (PPN (PPM) (PPN PPN PPV
et ones €50 contant A 10 10 __Before 00 = 31 I X 80 | 47 | -8
SAMP PRES 20-30 contant IN-Hg-A 220 294 Aftor 00 05 05 450 453 1 o3
[NO Siope 14403 0820 oso1
[Nox Slope 1«03 0.548 0813
INO Offsot 10 10 » 150 mv 0.2 153
INOx Offset 10 1o + 150 mv 20 a4
Single Point Calibration Chart
Span and Cel Vaiues
2070 Valow NO o ppb 42 0.9 50
NOX 0 ppb 57 15 :: = o
[Span Vake NO 400 ppb 4080 400.0 i 36 4— — )
——— Before
NOx 40 pob 4110 4020 [ 0 +— - —
2 2
! R —-esene Afiar |
15 4—— - |
Z
10 —
5 5 |
°F .
Roferance (PPM)

a a 72 v 2 ) a Y g
NMAIFINYITATAULNIAAON AUSTIULINADN W1INVIAUNHATATNT W5-56
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| CO Analyzer Verification Test Report | CO Analyzer Verification Test Report |

Calibration Report No.: TD-C8601003
Calibrated Date: 5-Jan-23
I pm [ onsite

Calibration Report No.: TD-C8601002
Calibrated Date: 5-Jan-23
Ll pm O onste

Instruments Information Page:1/2
Page:22 Analyzer Type: CO Analyzer Manufacturer AP|
Detes Rarge it Belore After Note Model: T300 S/N: ECOAIT30000088
Date 5-Jan-23
. 1457 T i ] s Calibration System
S Calibrator Unit — Standard Gas

Renge Lo b eodttc e 50 50 [~ Dilutor Model ESA MGC 107 onc 44.68 PP
= 01 SIN: 792 802 Conc 45.34 PPM
Seaility (0.1-2PPB ) ppb

¥ G 022 L ) ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM
[CO Measure 2500 - 4800 Mv. i 3793.2 38365 SIN: 644 Expire Date: Feb 19,2024  EB0140762
ICO Referance 2500 - 4800 MV. mv 31436 3179.5 Environment: Temperatwe__ 257 °C Humidity:_57 _%RH
IMR Ratio 12 +- 05 1215 1215 g ’

T TR [T —— Calibration Report
[Sample Pressure 26 - 30 In-Hg-A InHg-A 286 286
- — iy = Zero Span
[Sample Flow 720 - 880 cc/min Lot 859 859 Status Reference Reading Drift Reference Reading Drift%
a2 : ) {PEMY. [PV FeM) PP
S T 44 - 52 deg C deg.C
b b =28 = 478 187 . ~Before 00 10 10 450 —aa2 o9

Bench Temp - A7 - 49 deg C deg C 8 48 -y After 00 01 01 450 254 04
Wheel Termp 66 - 70 deg.C deg C 88 68
Box Temp 27 - 50 deg.C dogC 2 349
[PHT arve 250 - 4750 mv, mv 3015 30186 -
Siope 0.800 - 1.200 0867 0875 Single Point Callbration Chart
Offset 0.05 +- 02 0.006 0.005
G Test Responss
Zoto Gas ° Pon 04 00 r -1
Span Gas 45 o 48 450 1 5% of Range —— Dufore

Reading (PPM)

L Reference (PPM)

a a 72 v 2 ) a Y g
NMAIFINYITATAULNIAAON AUSTIULINADN W1INVIAUNHATATNT W5-57
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| CO Analyzer Verification Test Report

Calibration Report No.: TD-C6601003
Calibrated Date: 5-Jan-23
<l e [ oneite

:2/2
Detail Range Unit Bafore Afer Note
Date 8-Jun-22
Time 10:51 } L . N
Range. 0.1-1000 PPM PPM 50 50
[Stabikty i (0.1-2PP8 ) ppb 004 5 2 7027 T
CO Measure 2500 - 45007‘5\7. ) mv 44858 44313
co Referance 2500 - 4600 MV, mv 17685 37302
R Rato 12408 - =
sample Prossure 26 - 30 in-Hg-A InHg-A 287 286 ;
[Sample Flow i T20 -7380 ocimin ca/min 904 898
sampia Tamp | 44-s2de9C deg C 485 ;3 3 -
| o-mese | mo & -
Whoe! Temp - o6 i‘:;:oqic mg&:r ) 88
Box Temp T a1-%0 deg C deg.C 333 48
T aive 250 - 4750 mv. mv 29123 20135
Siope - 0.800 - 1200 1.197 1138
ot 005 +- 0.2 -0.015 0016
[Ges Tost Response
[Zero G 0 P 04 00
Suan Gas a5 227 “s 450 2 5% of Ranga

MAIr Inemanidanaden angTanadey minndunyasenaas

UIHN szvvvudaInrungann $1da W)

ROLOGICAL RESEARCH (TISTR)

THAILAND INSTITUTE OF SCIBNTIFIC AND TEC

Request No. 21-6510383

CALIBRATION CERTIFICATE

Submitted by
Address

Calibruted ut

Instrument Caltbrated Ambient Environment

Description ¢ Agoustic Calibrator Temperalure (23143) °C
Manufncturer : Bruel&Kjacr Relative Humidity : {50+ 15) %

Modal + 4230 Ambient Pressure 5 (101,325 = 1.500) kPa
Serial Mo, 1 1381075

Stundards used ¢ 1. Digital Function Synthesizer NF Electronic DF-193A 5/ 122037,

2, Measuring Amplifier Bruel&Kjner 2636 S/N 1537484

3. Proy able Attcmentor Tamagowa TPA-303A 8N OF 2214

4. Digital Multimeter Agilent 344004 38 MY44005560.

5. Pressure Trensmitter Vaisala PTB2U2AD S/N TOAS50001
6, Audio Analyzer Keithley 2015-P 8/N 4106495,

7. Condenser Microphone Briel&Kjaer 4180 S/ 2B8987

Calibration Procedure: CP-102-04 based on 1EC 60942-2003; The sound pressire level generated by sound

calibrator under test shall be measured by standard microphone using an nsert volta)

This instrument hiss beea calibrated against standards muintained at Electrical and Electronic Standards
Laboratory {EEL), which are traceable to the Internatsonal System of Units throwgh the National Institate of
Metrology (Thailand):

The infomsation on actual reading is attached herewith and the uncertainty limits quoted refer o the
measurcd valwes only,

Date of Recelpt 16 Mar. 2022

Date of Calibration © 21 Mar. 2022 102

MTC No. EEL. BE. 5900365

FMLEL MTC 002 v,

W5-58
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THAILAND I

Regquest No. 21-65/0383

The reported expanded uncertuinty is based upon 8 stendurd

factor k = 2, providing a level of confide

of npproxmntely 95%.

1. Sound Pressure Level

INOLOGIC AL

- RE:

y multiplied by a covel

EARCH (TERTR)

MTC No. EEL, BF. 590365

Nominal Output of Unit Under Test =94 dB re 200Pa st 1000 Hz

Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101,325 kP'a, 23.0 OC and 50 %R

Standard Macrophone Measured Sound Pres

Type Level (d8) BOM2:2003
12 inch Brocl&Kjaer 4180 9366 +0.40 dB

Standard Microphone Measured Frequency

Tolerunee limit

TECA0%42:2003 Class |

Type (Ha)
12 inch Broel&Xjner 4LED fratelt} 22

+1.0%

| * X Total Distortion

Measured Total Distortion

wrd Microphone

Type

1ECHO242:2003 Class |

112 inch Brocl&Kjacr 4180

+3,0%

Note : 1, Mo adjustment,
2. The calibrator pressure correction was not inchuded.

3. The microphone volume correction was no! included.

Calibrated by : Approved by :

Date of Calibration : 20 Mar, 2022

Date of Issue

Electrical and Electronic Standards Laboratory

Indusirisl Metrology and Testing Service Cenire

F1265031501 147002

MAIr Inemanidanaden angTanadey minndunyasenaas

UIHN szvvvudaInrungann $1da W)

Issued by : Calibration & Test Section : Meleorological Instruments Bureau

Date of Issue 1 September, Certification No, 31322
Page : 1 of 6
Object : whnsitanmaTagnlusingn
Manufacturer : NovaLynx
Type $ Data Logger 110-WS-250L-D
Serial No. EWSAVIC
Customer
C Condition : Temperature 25.1 °C  Barometric Pressure 1008.7 hPa

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91663

HOOK GAGE NO 1425 Wind Aloft Platting Seard

Stancard Wi

N.IS.T, Test Reference Numbs ity at 20 - 30 misec

Ultrasonic Anemometer Model DA-650-3TV (sensor TR-B0AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION Swandard Velocity st 0 - 20 misec

STANDARD THERMOMETER Theodor Friedrich : Dry No.8390/84 Wet No. 8369/94

: Thermeschneider No 91858

STANDARD BAROMETER

W5-59
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The Result of Calibration

Sensor mode! EWSNV110WS2509 Certification No, 313/22

| September, 2022

Poge : 2 of 6

Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrasonie Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/see toshen W20 | tachea 120 | mfsec misec misec
1.00 - 04 0.60
3.02 - - - 27 032
5.00 - - a6 0.40
7.04 - - 69 0.4
9.02 S0 0.02
11.01 - - 11 0.09
13.01 - - 131 -0.09
15.01 - - 150 0.01
17.02 170 0.02
2002 - 20.1 -0.08

Wind Aloft Plotting Board,
US DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0

%0

MAIr Inemanidanaden angTanadey minndunyasenaas

UIHN szvvvudaInrungann $1da W)

The Result of Calibration

Sensor model EWSNV110WS2509
Certification No. 31322
1 September, 2022 Page : 3 of 6
Standard Barometer Testad Barometar Carrection
Pressure Pressure
1010,31 1008.62 0.66
1010.60 1009.93 067
1010.38 100988 052
101023 1009.60 063
1008.93 1009.33 0.60
1009.656 1009.07 056
1009.41 1008.80 061
1000.13 1008.53 080
1008.96 1008.27 089
1008.58 1008.00 058
1008.25 1007.74 a5
100757 1007.20 037
100727 1006 94 0.3
1007.04
1010.02
1008,
1008.67
1007.83

W5-60
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The Result of Calibration The Result of Calibration

Sensormodel  EWSNV110WS2509  Certification No. 313/22

Sensor model EWSNV110WS2509 Certification No. 313/22
1 September, 2022 Page : 4 of 6 1 September, 2022 Page : S of 6
Standard Tempersture Senscr Reading Standard Relative Humidity Sensce  Reeding
Temp. Reading Correction Humdity Reading Correction
c ‘c ‘c % RH. % R % RiL
455 455 0.0 856 817 ag
05 05 0.0 60.4 57 33
15.2 154 02 423 386 37

a a 72 v 2 ) a o <
NAIFINGIFITATTIULIAADY AUSTIULIANDN U1INGAUNHATATAT W5-61
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Date of Issue 1 September, 2022 Certification No. 313/22
Page : Gof 6
Issued by : Calibration & Test Section : Meteorological Instruments Bureau
" Dsteof Issue 1 September, 2022 Centification No. 312/22
Tufuses
Page : 1 of 6
@ o & w ' - 4 Object : w?memm‘r?m]qﬁmﬂv\u”
wifentufivefuseri indesiarhi I Davis iy TIPPING BUCKET
Maodel 7342.026 ID No. EWSNV1 10WS2509 yimisweuifioufuudasdhuuuuda
Manufacturer Novalynx
7% GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No
71082 uazanninith1#1d fdgndeanuioaziBonve } i} i Dotalogosr  110-WS-25DL-D
Serial No, 10WS2510

Customer

Calibration Condition : Temperature 25.1 °C  Baromelric Pressure 1008.7 hPa

Fmainaggng

NATIONAL STANDARD WIND TUNNEL :Thermal Anemometer 642 S/N 91563

HOOK GAGE NO 1425 Wind Aloft Plotting Beard

N.IE.T. Test R ence Number 731/241460 jard Velocity st 20

nic Anemorm Model DA-650-3TV (sensor TR-80AH)

Ult

Serial Number 110730029 (sensor 120629686)
JAPAN QUALITY ASSURANCE ORGANIZATION Standara Velocity at 0 - 20 misec
STANDARD THERMOMETER : Theodor Friedrch ; Dry No.B360v84 Wet No. 838984
Thermoschneider No.9

STANDARD BAROMETER

a a 72 v 2 ) a o <
NAIFINGIFITATTIULIAADY AUSTIULIANDN U1INGAUNHATATAT W5-62
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The Result of Calibration

modwl EWSNV110WS§2510 Certification No. 312/22
| September, 2022 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasenic Anemometer | Pressure | Vacumm | Velosity Velocity Correction
misec tesher 1020 | bmctr 3020 [ misee misee miec
1.00 - - 04 0.60
10 - 27 032
5.00 - - 46 040
7.04 . . . 71 -0.06
9,02 3 9.1 -0.08
110 107 031
13.01 - . 128 021
15.01 . - 148 021
17.02 171 0.08
2002 203 «0.28

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0

80

MAIr Inemanidanaden angTanadey minndunyasenaas
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The Result of Calibration

Sensor model EWSNV110WS2510
Certification No, 31222
1 September, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Carrection

Pressure Pressure
1010.3¢ 1009.82 0.45
1010.80 1010.3% 024
1010.38 1010.09 028
1010.23 1009.82 041
1009.83 1009.668 037
1009.66 1009.29 car
100941 100903 038
1009.13 100878 0.37
1006.98 1008.76 0.20
1008.58 009

0.

0.4

0.1
1007.04 0.14
1006.63 0.00
1010.02 0.20
1008.77 0.28
1008.67 1008.23 044
1007.63 1007.70
1007 .40 1007 43 0403

Average

W5-63
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The Result of Calibration

Sensor model EWSNVI110WS2510 Certification No. 312/22
I September, 2022

Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Cormraction
‘c c c
455 4“7 02
30.5 204 0.1
152 155 3

MAIr Inemanidanaden angTanadey minndunyasenaas

UIHN szvvvudaInrungann $1da W)

The Result of Calibration

1 September, 2022

Sensormodel  EWSNV110WS2510

Certification No. 31222

Page : 5 of 6
Standard Relative Humicity Sensor Reading
Humicity Reading Correction
% RAH, % RH. % R,
856 821 35
604 56.7 37
423 |7 38
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Date of Issue 1 September, 2022 Certification No. 312/22

Page: 60f 6
o
lufuses
" e e I ,
misfeniuliveiuiesdi niesindu %o Davis 1wy TIPPING BUCKET

Model 7342.026 ID No. EWSNV110WS2510 yhmsseuisusuuddunuuuds

774 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMB|

71082 unzernniosit WIFA fimgndosmuswazidunyg
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[ TSP High Volume Sampler Calibration I TSP High Volume Sampler Calibration
Verification Report No. Verification Report No.
S02300078-E001 -TSP 02 $02300078-E001 -TSP 02
O pm 7 Onsite O PM [& Onsite
Site: BTS daouuvd Site: BTS aouuwvt
UTM : 47P N 1517739 E 665366 Date: 21 Apr 23 UTM - 47P N 1517739 E 665366 Date: 21 Apr 23
Sampler: ETSP#20 Technical Sampler: ETSP#20 Technical. __
Recorder: ECRANG15315224 Approval: Recorder: ECRANG15315224 Approval
CONDITIONS CONDITIONS
Barometric Press. (hPa). 951.0 Corrected Pressure (mm Hg): 713.3 Barometric Press. (hPa): 9510 Corrected Pressure (mm Hg): 713.3
Temperature (deg C): 30.0 Temperature (deg K). 303.0 Temperature (deg C): 30.0 Temperature (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8 Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0 Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736 Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept -0.03733 Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 23 Serial#. 759 Date Certified: 18 Jan 23
CALIBRATIONS CALIBRATIONS
Plate or H20 Qstd I Ic LINEAR Plate or H20 Qstd | ic LINEAR
Test# (in) {m3/min) (chart) (corrected) REGRESSION Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11863 1627 58.0 55.72 Slope = 296650 1 1163 1627 58.0 5572 Slope = 29.6650
2 1022 1526 540 51.88 Intercept = 65044 2 10.22 1.526 540 51.88 Intercep! 6.5044
3 734 1.296 460 4420 Corr. coeff=  0.9929 3 734 1.206 460 4420 Corr. coefi 0.9929
4 485 1.057 38.0 36.51 4 485 1.057 380 36.51
5 298 0832 340 3267 # of Observations: 5 8 298 0.832 340 3267 # of Observations 5
Range of Chart 41 Range of Chart} 41
at 1.1 - 1.7 m3/min. 59 at 1.1 - 1.7 m3/min 59
Calibrated by : Calibrated by :
i H
S 1 Aodl $ / 21 Apgl 2023
H 2
Approved by : Approved by :
21 April 2023 21 April 2023

www.evltesting.com = www.eviltesting.com

Erviranmental ¥ With Acouracy meAsurement ¥ meAwurement

Pove— [y ——

W5-6
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PM10 High Volume Sampler Calibration

]

Verification Report No.
S02300078-E001 -PM 01

T PM [ Onsite
Site: BTS Mauma

UTM - 47F N 1518190 E 665853

Date:

Sampler: EPM#38

Technical:

Recorder: ECROS01618124

Approval

21 Apr23

CONDITIONS

Baromeiric Press. (hPa): 951,0
Temperature (deg C): 30.0
Average Press, (hPa); 1013.0

Average Temp. (deg C): 30.0

Corrected Pressure (mm Ha):

Temperature (deg K):
Corrected Avg Press. (mm Ha):

Average Temp. (deg K):

7133
303.0
759.8
303.0

CALIBRATION ORIFICE

Brand: Tisch Environmantal, Inc Slope: 1.27576
Model; TE-5025A Intercept -0.02337
Seria#: 758 Date Cerified 18 Jan 23
CALIBRATIONS
Plate or H20 Qa | LINEAR
Test# (i) (m3imin) (chart) REGRESSION
1 11,00 1713 52,0 33.89 Slope = 151372
2 10.00 1634 50.0 32.59 Infercept = 7.9440
3 587 1256 420 2737 Cor. coefl=  0.9981
4 482 1.140 38.0 2477 SFR= 1204
5 3z 0934 340 2216 SSP= 40.14

#of Observations: 5

Calibrated by :

Approved by :

Range of Chant| 38
al SFR+10%| 42

21 April 2023

21 April 2023

This rop

www.evltesting.com

MAIr Inemanidanaden angTanadey minndunyasenaas

ENVIrORmenTal respanslHity with AcCurACy FSASUFSreAT
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PM10 High Volume Sampler Calibration

Verification Report No.
S02300078-E001 -PM 02

T FM [ Onsie
Site: BTS dauuvl

UTM : 47P N 1517738 E 665366
Sampler: EPM#20

Date:
Technical

Recorder: ECRDS01618125

Approval

21 Air?':l

CONDITIONS

Barometric Press. (hPa): 545.7
Temperature (deg C): 32.0
Average Press. (hPa): 1013.0

Average Temp_(deg C): 30.0

Corrected Pressure (mm Hg)
Temperature (deg K)
Carrecled Avg Press. (mm Hg)
Average Temp. {deg K)

7083
3050
758.8
303.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Siope 127576
Model: TE-50254 Intercept 0.02337
Seriaft 758 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qa T iC LINEAR
Test# (in) (m3fmin) (cha)  {corrected) REGRESSION
1 1000 1644 500 3279 Slope = 1B.0414
2 811 1.482 46.0 3016 Intercept = 3,405
3 621 1299 420 2754 Corr. coeff= 0.9959
4 423 1.075 340 2229 SFR= 1218
5 343 0570 320 2098 SSP= 3872
#0f Observations: 5§
Range of Charl] 36
atSFR£10%| 41
il Calibrated by :
1
Approved by :
21 April 2023
e pe T Enan o L0
B www.evitesting.com
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Verification Test Report

O pMm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Onsite UTM :

21 April 2023

BTS miauas
Sound Level Meter
PULSAR

44

2130

Temperature 25 °C  Humidity 72

Acoustic Calibrator Class 1 Model CB0O11, CESVA
Serial No.T252953
Date of Calibration : 02 Decemnber 2022

47P N 1518198 E 665853

Report No.:

S502300078-E001 -5LM 01

Result of Test

This report shall wot be reproduced except Tl withou The wrilien appmy

Usenaly 01/02/2566

B www.evitesting.com

MAIr Inemanidanaden angTanadey minndunyasenaas

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.92 93.57 -0.35 93.92
Calibrated By:
Date 21 April 2023
Approve By
Date: 21 April 2023

UIHN szvvvudaarunjann $1da W)

Verification Test Report

[ER]

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02300078-E001 -SLM 02

[ Onsite UTM 47P N 1517748 E 665368

21 April 2023

BTS "asuuvi¥
Sound Level Meter
PULSAR

44

2128

Temperature 25 °C Humidity 72 %RH

Acoustic Calibrator Class 1 Model CB011,CESVA

Serial No.T252953
Date of Calibration : 02 December 2022

Result of Test

Reference Standard Instrument reading Error Adjust
(dB}) {dB)
93.92 93.70 022 93.92

Calibrated By:
Date: 21 April 2023

Approve By:
Date: 21 April 2023

This report shall not be reproduced except infull, without the writien approl

AUsznwilal 01/02/2566

B www.evitesting.com
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RECALIBRATION
DUE DATE:

January 18, 2024

Calibration Certification Information

Cal. Date: January 18, 2023
|Operator:
(Calibration Model #:  TE-5025A

Rootsmeter S/N: 438320 Ta: 294 K

Callbrator S/N: 0759

Pa; 750.1 mm Hg

Vol. Init | Vol. Final avol. ap aH
Run (m3) (m3) (m3) (mm Hg) (in H20)
1 1 2 1 3.2 2.00)
2 3 [ 1 6.4 4.00
3 5 6 1 8.0) 5.00)
3 7 8 1 8.8) 5.50)
5 E 10 1 12.8 8.00)
Data T:

2 d =
ved | Qs |V () a | aH(Ta/Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
09961  0.7135 14145 0.9957| 0.7133 0.8854
09918 0.9968 2.0004 0.9915| _ 0.9964| 1.2521
09897| 11183 2.2365 0.9853] _1.1179 13999
0.9886] _ 1.1700 2.3456 0.9883|  1.1695| 1.4683
0.9833| 14067 2.8289 0.9829] _ 1.4062 1.7708

m= 2.03736 m= 1.27576

QSTD b= -0.03733 QA
r= 0.99997 0.99997]
G
Vstd=[AVol((Pa-AP)/Pstd){Tstd/Ta) [ Vas|AVol((Pa-4P)/Pa)
Qstd=|Vstd/ATime | Qa=[Va/ATime
For flow rate
Qstd= um(( e )b) Qa= 1/m<< [ Ta/Pa))-b)
Standard Conditions
Tstd:] _ 298.15 *¢ RECALIBRATION

Pstd:| 760 mm Hg
Key
AH: calibrator manometer reading (in H20)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature (K]
Pa: actual barometric pressure (mm Hg)
b: intercept

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
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

MAIr Inemanidanaden angTanadey minndunyasenaas

Certificate No. :

Submitted by :

Equipment :

EnVironment :

Date of Recelved :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

UIHN szvvvudaarunjann $1da W)

Certificate of Calibration

66-200066-1 Page : 1of2

Electronic Balance

Manufacturer :  Sartorius Model : SECURAI25-18
Serial No. : 0034606552 ID No. : ELABBALANCENOS
Capacity : 120 g Resolution : 0.0001 g

On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.
(21.7t0220) °C ‘
47.0t047.1) %

(1015.0 t0 1016,0) mbar

Ambient Temperature :
Relative Humidity

Air Pressure
01 March 2023

01 March 2023
04 March 2023

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

Edition 7 - November 2022

Reference Standard Instruments : This ccrtification is traceable o the International System of Units

Standard Weights

ID No. Cert, No, Due Datg Traceability

E261-E2624 ©02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)
The L are fora of i 95%

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

W5-70
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Certificate of Calibration Certificate of Calibration
Certiflcate No. : 66-200066-1 Page : 20f2
Certificate No. : 66-410024-1 Page : 10f2
Result of Calibration : Without Adjustment
UUC Condition As-Received : Good Submitted by :
Departure of indication from nominal value
Nominal Value Correction Uncertainty
Equipment : Digital Thermo-Hygrometer
(8) (® 1
Manufacturer : Jedto Model : HTC-1
0.1 0.0000 0.000083 ° 0
Range Temperature : NJ/A C Resolution :0.1 "C
05 0.0000 0.000084
Range Humidity : N/A %RH. Resolution :1 %R.H
1 0.0000 0.000085
Serial No. : PONPES5852094 IDNo. : ELABTMHTC10003
2 0.0000 0.000099
5 0.0000 0.000110 Environment : Ambient Temperature : @3 +2) °C
10 0.0000 0.000092 Relative Humidity ~ : (50 + 15) %
20 0.0000 0.000120
Date of Recelved : 08 March 2023
50 0.0000 0.00012
Date of Calibration : 09 March 2023
100 0.0000 0.00020
Date of Issue : 09 March 2023
120 -0.0001 0.00038
Calibrated by :
This result of calibration was found accurate as shown on date and place of calibration only. Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2.00, by compared with standard probe sensor idi into humidi chamber,
providing a level of confidence of approximately 95%
Reference Standard Instruments : This is traceable to the ional System of Units
Ecoentric error Load test : 20 g Digital Indicator with Standard Probe Temp&Hum
A B c D E D No Cert, No, Due Date Traceability
0.0001 0.0001 0.0000 0.0000 0.0000 g 400034 & 400036 SG-H-00021/66 11 Jul 2023 Success Gateway Co, Lid., Accredited by TISI Calibration No.0268

Repeatability Loadtest  : 100 g

Stdev. § 0.00004 g

-00o-

The L are for a confid ility of

95%

This cerificate may not be reproduced other than in full except with the prior Written
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Certificate of Calibration

Certificate No, : 66-410024-1 Page : 20f2
UUC Conditlon As-Received : Good
Result of Calibration : Without Adjustment
Function Temperature measurement
Reference Humidity @ 50 %R.H
Standsrd Temperature UUC Reading Correction Uncertainty
ey c) (‘c) (+'c)
25.01 250 0.0 046
Result of Callbration :  Without Adjustment
Function : Humidity measurement
Reference Temperature @ 25 °C
Standard Humidity UUC Reading Correction Uncertainty
(%RH.) (%R.H.) (%R.H.) (£%R.H)
50.00 49 1 22
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration cnly.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximalely 95%

-00o -

a a 2 2 a o g
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ1ﬁﬂ§ﬁﬁu’mﬁjﬁm ﬂﬂ!‘;’,ﬁﬁll’mﬁjﬁm HIINGAUNHATAITAT

UIHN szvvvudaarunjann $1da W)

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NISSE15A00V3 Reference-Number: 160-402021734-1
Cylinder Number: EB0140762 Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number A12021 Valve Outlet: 660

Gas Code CO,NO,NOX, 502 BALN Certification Date: ~ Feb 19, 2021

Expiration Date: Feb 19, 2024

Centification peformed in accordance with "EPA Traceabiity Pratocol for Assay an

E00/R-12/531, using the assay procedures lisied. Analytical Methodoiogy does not require

uncertainty as statad below with a confidance level of 85%. Thara are na significant impurities wi
o

ification of Gesecus Callbration Standards (May 2012)" document EPA
ection for ansiytica! Interference. This cylinder has a tolal analytical

the use of this callbration mixture. All concentrations are on &

mol iess olherwise noted
ANALYTICAL RESULTS
Component Requested Actual Protocol  Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 44.68 PPM G1 +I-1.4% NIST Traceable 021212021, 0211812021
NITRIC OXIDE 45.00 PPM 44,52 PPM Gt +/-1.4% NIST Traceable 02/12/2021, 02/19/2021
SULFUR DIOXIDE 45,00 PPM 45.34 PPM G1 +-1.1% NIST Traceable 02/12/2021, 0211812021
CARBON MONOXIDE 4500 PPM 4500 PPM Gt +-1.0% NIST Traceable 02/1512021
NITROGEN Balance '
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDENITROGEN +1.0% Feb 02, 2025
PRM 12386 DB8S025 9.91 PPM AIRINITROGEN DIOXIDE 2.0% Feb 20, 2020
omIs 124206889 €C323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 0141708 KALOD3190 49.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022
NTRM 08012341 KALODAT16 4857 PPM CARBON MONOXIDE/NITROGEN +-0.6% Jun 07, 2024
The SRM, PRM ot RGM noted above Is only in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jan 21, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jan 21, 2021

—

Triad Data Available Upon Request

NOTES:
Gross Weight 28.

4 Kg

Net Weight: 4.5 Kg

PO# 5221000405

W5-72
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SO2 Analyzer Verification Test Report | | S02 Analyzer Verification Test Report |
Caftestion Rapott Noz S o000 Calibration Report No.: ES-56604003
| Calitentad Date: 1:pr-25 Calibrated Date: 1-Apr-23
| Hew [omm [ pm O onsite
Instruments Information Page:1/2 Page:2/2
Analyzer Type: SO2 Analyzer Manufacturer Environnement SA. France |Analyzer Signal Values
Model: AF22e S/N: NSOESAAF32E453 Date [ tAp23  [rime I 13:11:00] |
Power Supplies
Option - — o000 v T#5 V sensor 5 v
Calibration System +4 V 4088 "\‘l" :?23\7 - ,%, i ‘C
Calibrator Unit Standard Gas = 243 : A -1 =
Dilutor Model ESA MGC101 NO Conc 44.68 PPM 5 v LUV Iarpy
SIN: 792 802 Conc 45.34 PPM 12 A
ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM
IN: 644 Expire Date: Feb 192024  EB0140762 0 n mv Dark PM sig. 88 ™
UV ref. 0 mv PM ref. 0 - mV
Environment: Temperature__268 °C Humidity: 50 __%RH UV sig. a1 | mv PM sig. 1386 — mv
_ Ref ratio 0 Messrio | 03
Calibration Report 3 5 Mean sig. 07 — Raw trend 1 )
ero Span Raw sig. 244 ppb inst meas. 228 ppb
Status Rel[ereb?ce Rea«lmg Dn:( Relerehnce Re:;glng Drift% | UV Lamp . 47 mA HV PM 2626.80 mv
] {epb) {pbb) {2pb) { Son
mple
Before| 0.0 14 14 400.0 398.0 -0.3 Eaariai Torn: OEN deg.C Chamber T, 50 ~ degC
Lo a0 o Ll 2000 hcll 52 Gas Pr 970 hPa Pump Pr. 3855 | hea
Flow — 18.7 Vh

Single Point Calibration Chart

500

hhiaths et it i el -

W5-73

Reading (ppb)

‘ 0 Reference (ppb) 400
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SO02 Analyzer Verification Test Report

Calibration Report No.: ES-S6604002

[EN

Calibrated Date: 1-Apr-23
[ onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: AF22e

Manufacturer Environnement SA. France
S/N: NSOESAAF32E454

Calibration System

UIHN szvvvudaarunjann $1da W)

L S02 Analyzer Verification Test Report

Calibration Report No.: ES-S6604002
Calibrated Date: 1-Apr-23

A em O onsite

Calibrator Unit Standard Gas

Dilutor Model ESA MGC101 NO Conc 44 68 PPM

SIN: 792 S02 Conc 45.34 PPM

ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM

S/N: 644 Expire Date: Feb 19,2024 EB0140762
Envir t: Temperature__ 255 ‘C Humidity: 69 %RH
Calibration Report
Zero Span
Status [ Reference Reading Drift Reference Reading Drift%
(6pd) £pY) (ppb! {ppb) {ppb)
Before 0.0 47 47 400.0 398.0 -0.3
__ After] 0.0 |01 ) 0.1 4000 403.0 g, 04
Single Point Calibration Chart
500 -

Reading (ppb)

~—s— Belore

MAIr Inemanidanaden angTanadey minndunyasenaas

Page:2/2
Analyzer Signal Values
Dale | 1-Apr-23 [Time 1 13:11:00) |
[Power Supplies
0.00 mv +5 V Sensor 5 v
4068 = mv <33V ] v
241 v 2v [T 11e v
5 v 1 UV amp T 443 mA
12 | A B
Dark UV sig. 0 mv Dark PM sig 88 mv__
UV ref. 0 mv PM ref. 0 mv_
UV sig. - 241 mv PM sig - 1386 | m
|Refratio 0 Meas ratio 0.34
Mean sig. i 0.7 S " |Rawrend 1
Raw sig P 244 ppo instmeas. 228 opb
i UV Lamp 447 mA |HVPM 2626.80 mv
Sample
internal Temp. 319 deg.C Chamber T 50 deg.C
Gas Pr. 970 hPa Pump Pr, 355.5 hPa
Flow 187 ih == 1

— — -

W5-74
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NOx Analyzer Verification Test Report | | NOx Analyzer Verification Test Report |
i . AP-N6604007 :
[ Calibration Report No.: Page:1i1 Calibration Report No.: AP-N6604007 Page:1/1
c['j""""“ Date; 14523 Calibrated Date: 1-Apr-23
=]
PM Onsite = (] .
PM Onsite
Instruments Information Page:2/2
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API [Tt Pinciiln Vais N oo . St L~ -
Model: 200E SIN: ENOAI200E02788 2o L2
Time 10:10
[Range 0.00 - 500.00 PPB PPB 500 500
. - ity (Zex < PP 05 0.2
Callbfaflon SyStem ::’L“ . \F‘h;tu = 5\:): 50 :cmi\ 511 532
Calibrator Unit Standard Gas - "“"“ﬂ o P = —
Dilutor Model ESA MGC101 NO Conc 4468 PPM p:;"" e P - T =7
SIN: 792 S02 Conc 45.34 PPM Dukeolor 7. 3
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM AZERO 20150 W L 2
S/N: 644 Expire Date: Feb 19,2024 EB0140762 HVPS [400-900 constant v 819 819
DCPS 2500 +/- 200 mV - -
Environment: Temperature__26.5 “C Humidity:__50 _%RH RCELL TEMP 50+~ 1 Droages C 50 50
. " [BOX TEMP 20-35 Dreegee C 37 29
Calibration Check ( Before adjust ) oM TEMP =y Dreeges C 71 T
Zero Span izs TEMP 50+1- 4 Dreegoe C - -
GAS Reading Value | Expected Value Drift Reading Value | Expected Value MOLY Temp 315 +/- 5 Dreegee C 314.4 3150
(ppb) (ppb) (ppb) (ppb) (ppb) Drift% RCEL PRES 4-10 contant IN-Hg-A 10 10
NO 23 0.0 2.3 4150 400.0 18 EAMP PRES IN-Hg-A 290 294
NO, 1.4 0.0 14 3.0 0.0 04 F
- - 14 9. k! INO S 0.820 0.801
NOx 37 0.0 37 418.0 400.0 22 - 5:“" — —
jox Slopa 0,817
Calibration Check ( After adjust ) e el YY) = = 153
Zero Span -
INOx Off: -10 1o + 150 v 20 -34
GAS Reading Value | Expected Value Drift Reading Value | Expected Value o = -
(ppb) __{(ppb) (ppb) (ppb) (ppb) Drift% Span and Cal Values
NO 05 0.0 | 05 400.0 400.0 00 Zero Value NO 0 Pob 23 05
NO, 0.3 0.0 03 408.2 00 0.3 — » e T b
NOx 0.8 0.0 0.8 4024 e en Vakis = o) ppd 4150 400.0
8.0 4024
Single Point Calibration Chart ol 2 ) 4

450

g
z
g
g
]
]
@
I
:
&
2

a a 72 v 2 ) a Y g
NMAIFINYITATAULNIAAON AUSTIULINADN W1INVIAUNHATATNT W5-75
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604005
Calibrated Date: 1-Apr-23
& PM d Onsite
Instruments Information

Page:111

NOx Analyzer Verification Test Report

Analyzer Type: NO/NO2/NOx Analyzer
Model: 200A

Manufacturer AP
SIN: ENOAI200A01679

Calibration System

MAIr Inemanidanaden angTanadey minndunyasenaas

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 4468 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__26.5 'C Humidity: 50 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 26 0.0 26 398.5 400.0 -0.2
NO, 18 00 18 o0 17
NOx 4.4 0.0 4.4 400.0 1.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.2 00 02 4009 [ 4000 — 01
[ No, | 04 | 00 | o4 27 00 03
NOx 0.6 0.0 0.6 4036 400.0 0.4
Single Point Calibration Chart
5 S
€
£ \
]
3 i
-4
B
| &
2

Calibration Report No.: AP-N6604005 Page:111
Calibrated Date: 1-Apr-23
= [ s
@ PM ] Onsite
Page:2/2
[Tost Function Value Norminal range Unit Bafors After Nots
Oate 1-Apr-23
Time 10:10
Range 0.00 - 500.00 PP3 PPB 500 500
Stability (Zero Gas) <02 PP 04 02
sample Flow 500+/- 50 celmin 482 494
(Ozone Flow 60-80 cc/min 74 7
[PMT Detector 0-5000 mv 51 2
AZERO 20-150 mv 533 333
HVPS 400-900 constant v 821 821
ocPs 2500 +/- 200 oV 2556 2556
RCELL TEMP 50+/- 1 Dreegee C 50 50
BOX TEMP. 20-35 Dreegee C 302 328
PMT TEMP 7 +i-1 Orsegee C 75 75
izs TEMP 50+/- 4 Dreegee C - -
IMOLY Temp 315 +/- § Drsegee C 315.0 3145
[RCEL PRES 14-10 contant IN-Hg-A 88 88
[sAMP PREE 20 30 contant IN-Hg-A 30.2 318
INO Stope 1403 0820 0.822
INox Siope 1403 0854 0858
INO Oftsat -10 to + 150 mv 178 178
INOx Offsel 0 to + 150 mv 5.0 50
Span and Cal Values
Zaro Value NO 0 ppb 28 2
NOx 0 ppb 44 06
Span Value NO 400 ppd 398.5 4009
NOX 400 ppb 4120 4038

UIHN szvvvudaarunjann $1da W)
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[ CO Analyzer Verification Test Report

UIHN szvvvudaarunjann $1da W)

Calibration Report No.: ES-C6604C05
Calibrated Date: 1-Apr-23
[ pm [ onsite

Instruments Information

Page:1/2

—

CO Analyzer Verification Test Report

]

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA. France
S/N: NCOESACO12E355

Calibration Report No.: ES-C6604005
Calibrated Date: 1-Apr-23
& em [ onsite

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
: Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__264 'C Humidity:__51 _%RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
PPM)_ (PPM) EPM) (PPM) (PPM)
Before 0.0 1.978 20 450 44 06 -1.1
After| 0.0 0.760 0.8 45.0 45.13 02
Single Point Calibration Chart
50 ¢
45 4
40
zF 35 |
g 2 |
2 25 {
3 20 +
@ 15
10 4
5 1
o X
]
Reference (PPM)

I nct be reproduced ex

MAIr Inemanidanaden angTanadey minndunyasenaas

Page:2/2
Analyzer Signal Values
Date 1-Apr-23 Time 10:09:00
Power Supplies
Option 00 mv +5 V Sensor v
+33V ) =1 33 v +24 V 242
2V ns v sV 7;17 v
+24 V 11 T mv
Optical Bench
IR current ratiao 8847 mA Pbse current 618.2 mv
Optical T. Y deg.C Pbse T. 242 deg.C
Measure sig 506.4 m Refer s.g' o 456.4 mv
Min sig. — 945.0 - mv Max Sig. 2840 mv
Sample
inst. Ratio 1,109 Ratio 1.105
Rof. raito. o T 1109 Internal Temp. 28.9 degC
Source Temp 1T 40 | deg.C Gas Presure 997 hPa
Up Presure 8470 " hea E

low 59 Ith

W5-77
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[ CO Analyzer Verification Test Report [ CO Analyzer Verification Test Report |

Calibration Report No.: ES-C6604007
Calibrated Date: 1-Apr-23
P [ onsite

Calibration Report No.: ES-C6604007
Calibrated Date: 1-Apr-23
[ pm O onsite

Instruments Information Page:1/2 o
Analyzer Type: CO Analyzer Manufacturer Environnement SA. France :
Model: CO12E S/N: NCOESACO12E356 Analyzer Signal Values
Date [ 1-Apr-23 lTvme 10:08:00 [
Calibration System Power Supplies
Calibrator Unit Standard Gas
WV +5V S
1 Dilutor Mode! ESA MGC101 NO Conc 4468 PPM Option 00 m ensor 5 - B
SIN: 792 $02 Conc 45.34 PPM +33V 33 v 124V 242
‘ ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM —— - e v — .T; 5 —_— 3 =
SIN: 644 Explre Date: Feb 19,2024 EB0140762 i T 4 51
+24 V 1.1 mv
Environment: Temperature_ 263 ‘C Humidity:__50 _ %RH
Optical Bench
| Calibration Report IR current ratiao 884.7 mA Pose current 6182 mv
Zero Span i -
jd " 5 - T deg.C
Status | Reference Reading Drift Reference Reading Drift% Bl i e e -24.2 g
as | EEM, [ el {FPM) Measure sig. 506.4 mv Refer Sig. 456.4 mv
o o 135 13 e w2 92 9450 v Max Si T
After 0.0 0.450 05 45.0 45.10 01 Min sig. m x Sig 2840
Sample
inst. Ratio 1.108 Ratio 1105 ___ 4
Ref. raito 1.109 Intemal Temp. 28.9 deg.C
Source Temp. 46.0 deg.C Gas Presure 997 hPa
Single Point Calibration Chart ..o IR L
‘ Up Presure 947.0 hPa Flow 59 iih

Reading (PPM)

Reference (PPM)

report shall not be reproduced except infullwithout the wiitte

a a 72 v 2 ) a o <
NAIFINGIFITATTIULIAADY AUSTIULIANDN U1INGAUNHATATAT W5-78
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THAILAND INSTITUTE OF SCIENTIFIC AND T
Request No. 21-66/0381

CALIBRATION CERTIFICATE

Submitted by
Address
Calibrated at

Instrument Calibrated : hient Environment

De:

ption : Sound Level Calibrator

Manufacture: : Bruel & Kjaet Relative Humidity

Model

Ambient Pressure

Serial No.

Standardsused : 1.1

cctronic DF-193A S/N 12

al Function Synthesizer N

feasuring Amplifier Bruel&Kjaer 2636 S/N 1537484

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

4. Digital Mul

1Y 44005560,

cter Agilent 394014 S

smitter Vaisala PTB202AD S/N T0650001.

5. Pressure
6. Audio Analyzer Keithley 2015-P S/N 4106495

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871

CP-102-0;

Calibration Procedure based on IEC 60942-2003. The s

measured by standard microphone using an insert vollage technique.

This instry

Laboratory (EEL), which are traceable to the International System of Umits through the National Institite of

Metrology (Thailand}.

The information on actua

reading is attached herewith and the uncertainty limits quoted refe

asured value;

Date of Receipt 14 Mar

Date of Calibration ¢ 16 Mar. 2023

Advertising the Repor/Certificate and

ECHNOLDGICAL RESEARCH (TISTR)

MTC No. EEI

Temperalure {234 3)°C 1
50+ 15)%

(101,325 4 1.500)

und pressure Jevel of instrument was

1t has been calibrated against standards maintained at Electrical and Electronic Standards

to the

btained from the gavernar of 11511

BP 100366 |

MAIr Inemanidanaden angTanadey minndunyasenaas

FMBLMTC.002 Rev.d

Request No.

factor k

UIHN szvvvudaarunjann $1da W)

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-66/0381

Thi

2, providing a level of co

ported expanded uncertainty is based upon a star

fidence of approximately 9

MTC No. EEL. BP.

d uncertainty multiplied by a coverage

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

Acoustic Qutput in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

Calibrated by :

Date of Calibration

Date of Issue

1. Sound Fressure Level

T0/0366

Standard Microphone

Type

Measured Sound Pressure

Level (dB)

Deviated value

Uncertainty Tolerance limit

(dB) {dB) [EC60942:2003 Class 1

1/2 inch Bruel&Kjaer 4180

93.78

-0.22 £0.10 +0.40 dB

2. Frequency

Standard Microphone Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) 1EC60942:2003 Class |
1/2 inch Bruel&K jaer 4180 999.0 -1.0 15 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance Jimit
Type (%) (%) [EC60942:2003 Class 1
1/2 inch Bruel&Kjzer 4180 1.05 +0.50 13.0%

Advertising the Report/Certif

Note : 1. No adjustment.

2. The calibrator pressure comection wa

3. The microphone volume correction was not included.

ncluded

16 Mar. 2023

17 Mar. 2023

End of Cert

Approved by :

Electrical and El€ctfo

Industrial M Testing Service Centre

The resu
te and publiclty of the

s tested/calibrated or vall

FM.BLMTC,

002 Rev.d

W5-79
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Issued by : Calibration & Test Section : Meteorclogical Instruments Bureau

Date of Issue 2 September, 2022 Certification No. 314/22
Page : 1 of 6
Object : isesiiansasdngaiiusingn
Manufacturer @ Novalynx
Type ! Data Logger 110-WS-25DL-D
Serial No. : EWSNV110WS2507
Customer
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.6 hPa

NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 842 S/N 91563

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460 Standard Velocity at 20 - 30 m/sec
Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94_Wet No. 8389/94

:Ti schneider No.91

STANDARD BAROMETER Digita) Barometer Vaisg

MAIr Inemanidanaden angTanadey minndunyasenaas

UIHN szvvvudaarunjann $1da W)

The Result of Calibration

Sensor model

2 September, 2022

EWSNV110WS2507 Certification No, 314/22

Page : 2 of 6

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction

m/sec : inches HIO | imehes H2O m/sec m/sec m/sec
1.00 0.9 0.10
3.02 - - 27 0.32
5.00 - - 49 0.10
7.04 - - - 7.0 0.04
9.02 - 8.9 0.12
11.01 - 1.1 -0.09
13.01 - - 132 -0.19
15.01 - - - 15.0 0.01
17.02 - - - 17.2 0.18
2002 - - 20.5 048

Wind Aloft Plotting Board

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED Wil

IND DIRECTION

0

90

0

90

1

iuupxh

W5-80
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The Result of Calibration

Sensor model EWSNVI10WS2507
Certification No. 314/22
2 September, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressura

1010.31 1009.89 0.42
1010.60 101016 0.44
1010.38 1002.89 049
1010.23 I 0.60
1009.93 1008.34 0.59
1009.66 1009.08 0.57
1009.41 1002.09 032
1009.13 1008.83 0.30
1008.96 1008.56 040
1008.58 1008.28 028
1008.25 1008.03 0.22
100757 1007.23 0.34
1007.27 1006.86 0.3
1007.04 100870 0.34
100663 100643 0.20
1010.02 1009.63 038
1008.77 1008.29 048
1008 67 1008.03 0.64
1007 .63 0.13
1007 40

Average

MAIr Inemanidanaden angTanadey minndunyasenaas

UIHN szvvvudaarunjann $1da W)

The Result of Calibration

Sensor model

EWSNVI110WS2507

Certification No. 314/22

2 September, 2022 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c ‘c
455 454 0.1
30.5 304 0.1
5.2 156.2 0.0

W5-81
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The Result of Calibration

Sensor model

2 September, 2022

EWSNVI10WS2507 Certification No. 314/22

Page : 5 of 6

Standard Relative Humidity Sensor Reading

Humidity Reading Corraction

% RH, % R.H. Y RH.
85.6 834 22
60.4 60.0 04
423 434 -1.1

MAIr Inemanidanaden angTanadey minndunyasenaas

UIHN szvvvudaarunjann $1da W)

Date of Issue 2 September, 2022 Certification No. 314/22

Page : 6of 6

luFuses

y " ,
wmhftenifuilvesusesdt nsesiasu Ba Davis 111 TIPPING BUCKET

Model 7342,026 1D No.EWSNV110WS2507 ¥insaeuiieusuudaruuuinii

@79 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No

71082 uazemnsarh 1F1E SegadewnuswazBunvaunieail

TIP)

Ny

W5-82
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Issued by : Calibration & Test Section : Meteorological Instruments Bureau
Date of Issue 1 September, 2022 Certification No. 311/22

Page : 1 of 6

Object $ isesienmadngRTuanm

Manufacturer :

Type : Data Logger 110-WS-25DL-D
Serial No : EWSNV110WS2508
Customer

o

Calibration Condition : Temperature 25.1 - C  Barometric P 1010.1 hPa

NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 642 S/N 91563

HOOK GAGE NO 1425 : Wind Aloft Plotting Board

N.LS.T. Test Reference Number 731/241460 Standard Velocity at 2

Ultrasonic Ane

ometer Model DA-650-3TV (sensor TR-80AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER

Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

STANDARD BAROMETER

MAIr Inemanidanaden angTanadey minndunyasenaas

UIHN szvvvudaarunjann $1da W)

The Result of Calibration

Sensor modei

1 September, 2022

E

NV110WS2508

Certification No. 311/22

Page : 2 of 6

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa misec m/sec
1.00 - - - 04 0.60
3,02 - 3l -0.08
5.00 - 52 -0.20
7.04 - . - 74 -0.36
9.02 - - - 9.0 0.02
11.01 * 111 -0.09
13.01 13.0 0.01
15.01 - ™ - 15.2 -0.19
17.02 = - - 17.2 -0.18
20.02 - * 20.5 -0.48

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

Wind Aloft Plotting Board.

WIND DIRETION

TESTED WIND DIRECTION

0
90
180

270

W5-83
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The Result of Calibration

Sensor model

EWSNV110WS2508

Certification No. 311/22

3of 6

1 September, 2022 Page :
Standard Barometer Tested Barometer Carraction

Pressure Pressure

1010.31 1009.62 0.69
1010.60 010.15 0.45
1010.38 009.89 0.49
1010.23 1009.62 0.61
100993 1009.35 0.58
1009.66 1002.02 063
1009.41 1000.00 0.32
1009.13 1008.82 0.31
1008.96 1008.56 0.40
1008.58 1008.29 0.28
1008.25 1008.02 0.23
1007.57 1007.23 0.34
1007.27 1006.96 0.31
1007.04 100669 0.35
1006.63 1006.43 0.20
1010.02 1009.62 0.40
1008.77 1008.28 0.48
1008.67 1008.02 085
1007.63 1007.23 040
1007.40 1006,96

MAIr Inemanidanaden angTanadey minndunyasenaas

Average

UIHN szvvvudaarunjann $1da W)

The Result of Calibration

Sensor model

1 September, 2022

EWSNV110WS2508

Page : 4 of 6

Certification No. 311/22

Standard Temperature Sensor Reading
Temp. Reading Correction
c c ¢
455 454 0.1
30.5 305 0.0
152 15.4 0.2

W5-84
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UIHN szvvvudaarunjann $1da W)

The Result of Calibration

Date of Issue 1 September, 2022
Sensor model

Certification No. 311/22
Page : 6of 6
EWSNVI110WS2508  Certification No, 311/22
1 September, 2022 Page : 5 of 6 11]%1“59\3
Standard Relative Humidity Sensor Reading
Humidity Reading Correction o . el e
% RAH. % RH. % RH ﬂﬁdﬁﬂﬂikﬂuﬂﬂiuiﬂi'ﬂ T e iadu Uve Davis U1 TIPPING BUCKET
o RH. o RH, % R.H. ) L N
856 81.2 4.4 Model 7342.026 ID No.EWSNV110WS2508 MN13a0uinaun un:rolmmuum
60.4 568 36
423 397 26

#79 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No
71082 unzernsoth 1414 figndesnusoazidvauea

. aﬁjnﬁ*]u“ynﬁ

MAIr Inemanidanaden angTanadey minndunyasenaas
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