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[ TSP High Volume Sampler Calibration | TSP High Volume Sampler Calibration
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Verification Report No.
$502200264-E001 -TSP 05

Verification Report No.
$02200264-E001 -TSP 08

[ PM [T Onsie ;

7 L1 PM L] Onsite
Site: Tsoituuuofidey Site: anmiunsfuwatay
UTM: 47P N 1516345 E 672865 Date: 20 Jan 23 UTM : 47P N 1526251 E 6867883 Date: 20 Jan 23
Sampler: ETSP#33 Technical Sampler: ETSP#42 Technical
Recorder: ECRDS016187156 Approval Recorder: ECRDS016187130 Approval|
CONDITIONS CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6 Barometric Press. (hPa). 1010.0 Corrected Pressure (mm Hg). 757.6
Temperature (deg C): 32.0 Temperature (deg K): 305.0 Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg Press. (mm Hg): 759.8 Average Press. (hPa). 1013.0 Corrected Avg Press. (mm Hg):
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: 203736 Brand; Tisch Environmental, Inc Qstd Slope: 203738
Model: TE-5025A Qstd Intercept -0.03733 Model: TE-5025A Qstd Intercept: -0.03733
Serial#. 759 Date Certified: 18 Jan 23 Seriai#. 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# (i} (marmin (chart) (cortected) REGRESSION
1 1112 1634 520 51.32 Slope = 23.7015 1 1222 1.712 520 §1.32 = 224502
2 942 1505 480 4737 Intercept 11.9409 2 942 1.508 48.0 47.37 127310
3 733 1.330 440 4342 Corr. coeff=  0.9928 3 7.33 1.330 420 4145 0.9926
4 520 1132 380 37.50 4 5.29 1.132 38.0 37.50
5 3.12 0874 340 33.55 # of Observations: 5 5 3.26 0.893 34.0 33.55 # of Observations: &
Range of Chart 39 Range of Charl] 38
at1.1-1.7 m3/min. 52 at11 —"7!"3/'"1:”] 51

1 "

,

20 January 2023 20 January 2023
|
sl ) o i
Approved by : | Approved by :
i 20 January 2023

\
e
£

20 January 2023

MaIr Inemanidaunaden angTanadey viinnaunyasenaas W5-3
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FM10 High Volume Sampler Calibration

Varification Report No.
S02200264-E001 -PM 05

TGt
Site: TaalSenauafiy

UTM: 47P N 151634 Date: 30 Jan 23
[ Techmical:
| Approval: |
CONDITIONS ———;)
Bareenetic Fress {hPa): 10100 Correctad Prassure (mm Hg): 757 &
Temperalue [deg C): 32.0 Temparature {dag X 3050
Average Fress. [hPa): 10130 Corfected Avg Press. (mm Hg): 7598
Ayerage Temp. (deg C): 30.0 Avgrage Temp. {deg K} 303.0
= CALIBRATION ORIFICE ]
Beand: Tisch Enviranmantal, inc Qsld Sope. 1.27576
Modet TE-SQ254 Cistd Irterompt: 002337
Seri Dale Cenified 18 Jan 23
CALIBRATIONS -.
" Plalg ar 20 Qs ] [ LINEAR
Tew # il maiming fchart} {camrected) REGRESSION
1 1068 1,644 50.0 nr Slope = 146743
H B.AS 1.484 450 0.6 Inercept= 83132
3 L3 1.308 .0 ez Corr. coefl= 08912
4 451 1.075 38.0 2411 SFR= 141
5 3% 0.930 3.0 21.57 SBP=  Jn4D
| #of Obsarvations. 5
FRange of Chan| 38
a1 SFR 4 4|

| = :-

20 Jaruary 2023

mmm""‘-

MaIr Inemanidaunaden angTanadey viinnaunyasenaas

20 Jarwary 2023

UIHN szvvvndInrungann $1da W)

PM10 High Volume Sampler Calibration

Variflcation Report No,
S02M00264-E001 -PM 06

P [ Onene
Site: apniuristumadau
UTM : &7F N 1526251 E 661582
Samplar EFV#3
Recorder: ECROS016187182

Date: 20 Jan 23

T CONDITIONS

Barometric Press. (hPa) 1010.0
Temparature (dog ) 320
MAverage Press. (hWPa) 1013.0

Caorected Pressure (mm Hy): 7576
Temperature (deg K): 3050
Corrected Auvg Prass. (mm Hy)
Awerage Temp. (deg K

Awarage Tamp. (deg C 30.0 030
CALIBRATION GRIFICE
Brand: Tech Emdrcrenenal, Inc Cistd Slopa 127876
Model: TE-B028A Qsid inlercept: 00237
Sera®: 750 Diate Carited; 8 Jan 23
CALIBRATIONS
Plale ar HzZ0 Qs 1 [ LINEAR
Tes! # {im) midiming fEnart) (conmected) REGRESSION
1 10,11 16N s0.0 nmn 14,6756
z a1t 1.435 46.0 819 82367
a B2 1.298 4.0 ES 0.8955
4 423 1.041 38.0 M1 £ 1141
L] XAy taig 0 2167 BEF= 3837
# of Observations: &
Range of Charil k=
at SFR +10%| 41
= Gty l
p o
i 2 Janugey J2L
= Approved by ¢ _
January 2023
Y= = - n = n .= "

W5-4
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Verification Test Report

[
Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
502200265-E001 -SLM 01

Z] Onsite UTM 47P M 1513645 E 672865

20 January 2023
TraBoungatifog
Sound Level Meter
PULSAR

44

2122

Tamparature 26 'C  Humidty 72 %RH

Acoustic Calibrator Class 1 Modsl 4230 Bruel&Kjaer
Serial No. 1361075
Date of Calibration - 21 March 2022

Result of Test

Reference Standard Instrument reading Error Adjust
dB) (dB) (dB) (dB)
9366 8362 -0.04 9366
Calibrated By:
Date: 20 January 2023
Approve By

Date: 20 January 2023

TFS= Fepert sl mot b remodued Eveest Il ah

I www.evitesting.com

MaIr Inemanidaunaden angTanadey viinnaunyasenaas
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Verification Test Report

FM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard

Report No.:
502200265-E001 -5LM 02

[Z] Onsite LITM 47P M 1526262 E 667877

23 January 2023
AnTunyihmadou
Sound Lavel Mates
PULSAR

44

2208

Temperature 25 'C Humidity 72 %RH

* Acoustic Callbrator Class 1 Model 4230, Bruel&ijaer

Serial No. 1351075
Date of Calibration : 21 March 2022

-

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (aB)
93.66 93.67 0.01 93.66
CotorateaBy -
Date: 23 January 2023
Approve By
Diate: 23 January 2023
This report shall ol Be reproduced cacepl i
I www.evltesting.com

W5-5
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RECALIBRATION
DUE DATE:

January 18, 2024

Byl

Certification Inf

[Cal. Date:

January 18, 2023

[operstor: [HIEE

Model #:  TE-S025A

Rootsmeter S/N: 438320 Ta: 294 K

Callbrator $/N: 0759

Pa: 750.1 mm Hg

Vol. Init | Vol.Final | AVol ATime ap aH
Run (m3) (m3) (m3) (min) | (mmHg) | (in H20)
1 1 2 1 1.3960 32 2.00,
2 3 [ 1 0.9350) 6.4 4.00
3 5 3 1| 0.8850 8.0 .00
4 7 8 1| 0.8450 8.8) .50
5 9 10 1 0.6990] 12.8] .00
Data T
Pa_\/ Tstd {—(_
Vstd Qs AR A Ta Qs AH Tu/Pa)
{m3} (x-axis) (y-axis) Va (x-axis) (y-axis)
996 7135 14145 0.9957| 0.7133 0.8854
991, 5968 2.0004 0.9915|  0.9964) 1252
| 0989 1183 2.2365 09893 11179 1,399
.988¢ 1700 2.3456 0.5883|  1.1695( 1,468
983 4067 2.8289 0.9829|  1.4062| 1.770¢
m= 2.03736 m= 1.
QsTD b= -0.03733 QA
r= 0.99997 = 0. 7
G
Vstd=[AVol((Pa-&P)/Pstd)(Tstd/Ta) 1 Va={8Voll(Pa-AP)/Pa)
Qstd={Vstd/ATime 1 Qa=|Va/ATime
For subsequent flow rate cals
Qstd= um((‘/w(—,’;};-)(-%{ﬂ—))-u) I Qo= x/m<< [an{Ta/Pa )) »
Standard Conditions
Tsto;| 298.15 - RECALIBRATION

Psta:| 760 mm Hg

Kay

AH: calibrator manometer reading (in HZ0)

US EPA recommends annual recalibration per 1958

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

the Atmosphere, 9.2.17, page 30

MAININNMansTandon anzdanadon unInedunyasmand

UIHN szvvvndInrungann $1da W)

METTLER TOLEDO

Accuracy Calibration Certificate

Customer

Company:
Asdiess _
a. [T ot |
2p 1 Postak: 10160

State / Province:
Order Number:

Weighing Device

_Weghing lnstiument
Assst Number: NA

Torminal Modst SRAT
BO11363567
Terminal Asset No.: NA

Procedure

Catbration Gaideine:
METTLER TOLEDO Work Ingtructon: CPW00220
Tris culleation cenificase contzing meas.rements for As Found callbration. No As Lefl calltbraton was performed because (he devics
was not modiied sler As Found caltration Therelore. resis 1or As Left corospond 1o As Found,

The sengitvitylspan of the welghing inetrument wits adusied before cafibraion with & Builtin weighl
In 8co0rdence with EURAMET cg-18 (11/2015), the test loads ware selectad 1o refiect Mo speciic use af Swe weighing device of 1o

sccommodele speciic culbraion Condilions.

As Found | sotsea%  Eeds07w |

A8 Found Caltoraton Date: Caltrwce:
A Left Calcaton Duts:
18303 Oala:
Approved Sigratory:

W5-6
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Indication

0.00000 g 0.000C0 g 00T mg 2 |
1 70.00001 g NiA ¢ aie ! ::‘ ot} 3 0.50000 3 0.50001 ¢ | 0.00001 g 0028 mg 2
2 I 70.00002 9 I NA | | ? ‘4 0.99699 g 099009 9 | 5 0032 mg 2
3 17 7en0001g WA o’ - s 1.96990 g 2000009 | | 0.080mg 2 ‘
[ 4 ‘ 70000029 | NA | 6 soocorg | soocortg | | 0,048 mg 2
T e
| 8 70,0009 g NIA ! & 0 [7 | 10.00001 g | vessoc2g | 0.00001 g | 0.062mg 2
[ ® 10.00001 g | NiA N 2 06 i 3 [ 4 9u08 g sow2g | 0.00004 g | 0.13mg | 2
7 7000001 g NeA f T 9 10000005 | 000009 | 20 my | 2 |
8 70.00002 ¢ NiA o O 0 | 18 s asec0g ( 2 ‘
| $ = | « =
| 9 70.00002 5 A | | O o J ‘ 1| 1909008 ¢ ©0.0001g 842mg I 2 |
| 1o 70000039 WA o
| . Q4.6 a
- W . T == - O As Found
- 000208 NA
Cutaton . L | ‘
o4t
1 1 s ® falet
F o
5 !
The " i e graph speasants i saadbity of e rangeervel in whick e i o it Wyl i
ontwns paviemned s iy rEmaing meascremant e
Thoe ranslis of (his gugh sre asad upon 1he Sbecists vahues of (he dliersnces > | e Shown and messuTEmAN! ST
om 1ha meen valse s coee 19 280 w0 nol shaplayed.
014
0s4 |
Test Load: 100 9
3
ool "
| 1 NeA f [ "o o 20
- - 2 | s | -1d -2d
2 A Cattirwtion Potris [g]
3 | 99.9998 ¢ NA
The encertainty stated i e expanded uncarsinty # calbration cbiained by muliplying the standard combined uncartairly by o
} : [ et t A covermge factor & - which can be larger thun 2 secording to EURAMET cg-18. The vals of the messurand bes wiltin the assigned rangs
R 1 .. ! - 2d 1d of valves with 8 protistilly of spprowimately 95%
‘ 4 ]
‘ Namum 200229 J oA As Found T user is responsible for maintainng emvirormental conditions and the seliings of P weighing Farument whe= il wis calbrated.

The " 1 e guagh ragrssants tnn readabiiy of the rangatrimrvel in whizh
e test s pestorred.

a a 72 v 2 a o
NMAIFINYITATAILIAD DN ﬂm‘;’,ﬁﬁll’mﬁjﬁm NWHWEJ'IﬁEJLﬂHﬂiﬁ'IfTﬂg W5-7
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Test Equipment Measurement Uncertainty of the Weighing Instrument in Use |
All welghts used for metrological 168Tng &8 Iscesbie 1o national of inteenstionsl standas The welghts were calbraled and conifiad by Stated is e axpanded uncertarly with k=2 i use. The formuls shall be used for e estimation af the uncertainty under consceration of
) accredited calbration Wboratory. e wirees of ndication. The valus R regresets the net lond indcalion in the und of messure of the device.
Weight Set 1: OIML E2 Temporatare coaficient for the evaliation of e MEasLeMANt UNcenanly in Ls 15100 K ~
s " 2
b cchdoe s Dets of lesus S o202 Tempersture range on i for the evalation of the measwament unceranly in use K
Carficase Number 177056 Cabtryson Due Dute. 03-24-2023
== Unearizaton of Uncertainty Equation
Welght Sot 2 OIML £2
Weght Set No. 7!\7’3\'5 Date of |ssue. 3-Jan-2022
Carticato Number: 05470237 Calbrason Dus Dae. 12-Juh- 2023 1 0.00001 g 81g Uy = 0.008 mg « 0.00467 mglp - R NA
- |2| ot01g | 229 Us = 0.08 mg + 0.00482 mgy - R A
Equipment No. n1gS Outs of lewiss: 18Jun-2021 To agtirmize e stabilty of the Ineanzaton, besides of he 2600 laed arly INCraRsINg messure points with @ lest load of 5% of the
meessramect range o lerger are taken for the caloduton of the bnosr og.ation
Cartidcate Number. 21H1221 Cwtbration Due Dase: 01-Jun-2022
Absciute and Refutive Measuramant Uncertainty In Use %o Various Net Indicaticns (Exanpies)
Remarks

FACT sdusiment functionality achvated 0002209 0.82% | A
002200 9 0.098 my 0.0802% NiA A

Faulbment candition: Good : t t
0.22000 9 .08 mg 0.0087% NiA NA

Next calration socording to Customors procadire 220009 E 202bmg T | - |
E03 of Acxredind Secton 220.0000 9 14ma 0.00252% NiA WA

Tha information befow and any attachments to this calibration carslicals s nol pat of the accrediied calbrason.

Arsct e resertsety ()
Ratstve Uscaarey %]

Tha weighing ranga shown In $1a S0k UNCErtErey Graph reders 1o the 173t inlrvalange of the device.

MaIr Inemanidaunaden angTanadey viinnaunyasenaas W5-8
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Certificate No. : L2203-200 Page 20f2

Resull of Calibration
Certificate of Calibration

Function : Humidity Measurement Reference Temperature at 25 c

Referance No, 4182/2202-017 Certificate No. L2203-290 |
Customer Page 10f2 STD UUC Reading UUC Error Measurement
‘ Reading (% RH) (% RH) (% RH) Uncertainty (+% RH|
50.00 49.0 -100 23
Equipment i Dightal Thermo-Hygrometer
Manufacturer : Testo
Model : B0B-H1 Function : Temparature Measurement
Sarlal No. 83353607
10 No 87D UUC Reading UUC Ermor Maasurement
Recaived Date 7 March 2022 Reading {°C) ‘o) ‘o) Uncertainty (:°C)
9 March 2022
Cxiomin Pih 25.012 250 0012 0.36
Issued Date 15 March 2022
i 3 Environment [ Start Calibration Stop Catibration
Ambient Temperature (°C ) 247 285 Resolution 0.1 qu] ' 0.1 % RH
Relative Humidity (% RH) 51 62 STD= Standiard
comnas I
UUC= Unit Under Calibration
Calibration Metnod
In-house method : by comparison with standird hygrometer for humidity measurement function ** End of Calioration Report **

ang comparison with standard thermomeler for temperature measurement function into humiditytemperature chamber

Condition of this resuft of calibration
1. Roference standard Instrument

Instrument Modsl Sedial No.  Cerlificate No. Due Date
1)  Hygrometer HL-NT2-D 61468576 QR21-0851 13 May 22
2) Dighal Thermometer With Probe GT1 08000088 PSL-T 0072/65 14 November 2022

2. This result of calibration was found accurate as shown on date and place of calibration only
3. This certificate can be raceable to International System of Unit :

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

- Through Quality Rebom Co..Lid.

Approved by

o

The reported uncertainty is based on a standard uncertainy

alevel of confidence lavel of approximately 85 %

This coriicute mmy et e segeoduced oher 1han in 44 escapt Wi the priec

a a 42 2 a o
mmﬂmwmmammumﬁan ﬂmzammﬁ”an 111'11’J‘VIEJ'IﬁEJLﬂHﬂ5ﬁ'I’CTﬂ§ W5-9
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CERTIFICATE OF ANALYSIS
|
Grade of Product: EPA Protocol ; s
| S02 Analyzer Verification Test Report |
Part Number. EO4NISSE15A00V3 Reference Number. 160-402021734-1
Cylinder Number. EB0140762 Cyfinder Volume 144.4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number A12021 Vaive Outlet: 660 Calibration Report No.: AP-56601002
Gas Code: CO,NO,NOX 502 BALN Certification Date Feb 19, 2021 Calibrated Date: 5-Jan-23
iration Date: Feb 19, 2024 - .
carion peormed n accondanoe Wi 'EPA Traceacitly Protocal 1or Aassy erd Carsfication of Guseous Calbraton Swrdwes (May 201 2] document £PA =M [ onsite
BOL/R-12/531, L8N he asssy procedurss tated. Avatytics Mathodoogy does nof reqiéne comection for snayice Ntaderance. Ths oyfinder has & Ll aneytical
unceraitty a3 visted telow Wit o oonfcence leve’ of 9% N:ﬁz&m’fﬁ!ax;‘:“:.u:u:ﬁ;nlhu-dlhl cwisrwton mictaw Al CoNcostraiors 8°e on 3 I"Sfﬂlmﬂn!s Infm‘tion PI'.-’”
— WA::\L.::I";:‘;;RES;‘?I:TS Analyzer Type: SO2 Analyzer Manufacturer AP
. : 10 : ESOAI100E01225
Component Requested Actual Protocol  Total Relative Assay Modat: 100€ "™ E o
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 44,66 PPM G1 E 02112/2021, 02112021
NITRIC OXIDE 45,00 PPM 44,82 PPM &1 - 02122021, 0211B2021 Calibration System
SULFUR DIOXIDE 45,00 PPM 45.34 PPM Gt +-1.1% NIST Traceabie 0211272021, 02HW2021 tanderd
CARBON MONDXIDE 4500 PPM 4500 PPM (=] ) 1.0% NIST Traceable 02182021 Dot o d.f;:‘::gc‘:g? N0 Cone 5 3 G;‘PM
e . - SIN: 792 S02Conc 4534 PPM
CALIBRATION STANDARDS ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date S/N: 544 Expire Date: Feo 18,2024 EBO140762
NTRM 200611-04 CCT07968 49.52 PPM NITRIC OXIDENITROGEN +-1.0% Feb 02, 2028
PRM 12388 DBBS0ZS 9,91 PPM ARUNITROGEN DIOXIOE 20% Fob 20, 2020 Environment: Temperature__258 °C Humidity: 70 _%RH
GMis 124208889 cosaror 4.028 PPM NITROGEN DIOXIDEMNITROGEN 21% Aug 15, 2021
NTRM 0141700 KALOD3 190 49,87 PPM SULFUR DIOXIDENITROGEN +-1.0% Jun 2, 2022 Calibration Repon
NTRM 08012341 KALODAT1S 4857 PPM CARBON MONOXIDE/NITROGEN H-0.8% Jun 07, 2024
The SRU. PRM o AGM nome T cus msmnﬁumumur-wmu Zero Span
Status Reference Readin Drift Reference Readini
ANALYTICAL EQUIPMENT po P Py pote} o Drift%
Instrument/Make/Model Analytical Principle Last Multipoint Callbration Before 0.0 15 15 4000 2670 04
SIEMENS ULTRAMAT 6 N1KDSTS NDIR Jan 27, 2021 0 — 1 a0 —asd0 | os
Nicolet IS60 FTIR AUP2010245 NO FTIR Fen 11, 2021 After 0.0 3.8 L 2000 404.0 P
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jan 21,2021
Nicolet iS50 FTIR AUP2010248 502 FIIR Jan 21, 2021

Single Point Calibration Chart

R e

e A

Reading (ppb)

a a 72 v 2 ) a o '
NAIFINGIFITATTILIAADY AUSTIULIANDN U IINIQUNBATATAT W5-10
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S02 Analyzer Verification Test Report

S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6501002
Calibrated Date: 5-Jan-23

Calibration Report No.: AP-S8601003
Callbrated Date: 5-Jan-23

D em [ onaite
:2/2
Taat Function Value Norminal ange Unit Befors Aftar Note
Data 5423
Time 1310 -
Range 40 - 20000 vy 500 500
Brainy (Zaro Gas) <02 ) s N 02
samae Fiow 650 (+- 50) culmn 063 ) =
[PMT Detscior 0 - 5000 v B3 M5
INoem PMT Detncor 0 - 5000 W™ X 28
VRS HO0-800 corsten! v Al ] 648
ICCPs 2500 (+- 200) mv - -
IRCELL TEM® 50 (+1- 1) Dreegea © 50 20
BOX TEMP 2040 Ormeges C 1 2.7
o TEWP 7 (45-1) Dresges C 80 80
v wmp 10004900 v 0040 4024.0
Lamo Rato = % 1140 1140 E
STR. Light (Zseo Gas) <100 ere » %
[Dark PMT (-50) « {+200) mv “r 4
Dark lmo (-50) " 51 51
5aMP PRES 20-30 contant g4 28.1 275
(Bectric TesyOptic Test
PMT vors 2000 (+- 500) " 2004 2020
502 Cane 1000 (= 280) PPe 1002 010
BO2 Slope 1{+03) - 0.820 0.666
502 Offvet < 250 " 65 o
[Stavany wt Zaro < 0.2 PPE 0.1 X
Stantey al spen < 2 ppb @ 400 oo PPB [ 0.2
IGas Tost Response
[Zoro Gas (0.00 PPE) [) ppn 18 [T
Span Gas (400 PPB ) a0 2p0 7.0 4040 + % of Range

MaIr Inemanidaunaden angTanadey viinnaunyasenaas

[ e [ Onsits
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP
Model: 100E S/N: ESOAIM0CER1218
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC107 NO Conc 44 68 PPM
SIN: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140782
Environment: Temperature__255 °C Humidity: 87 _%RH
Calibration Report
Zero Span
Status | Reference Reading Drift Referance Reading Oriftse
Before 0.0 51 51 400.0 385.7 -0.5
After] 00 08 0.9 400.0 401.0 01
Single Point Calibration Chart
500 ]
400 4 ‘
g %0 | oot
2
3 200 + =-te=- Aller ‘
- [
100 4 5

Raference (ppb)

400

W5-11
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( S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6601003
Calibrated Date: 5-Jan-23
(2 pm [ Onsie

UIHN szvvvndInrungann $1da W)

| NOx Analyzer Verification Test Report

Calibration Report No.: SV-WB601001
Calibrated Date: 5-Jan-23

Page:11

© pu U onste
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer Environnement SA France
Model: AC32e S/N: NNOESAAC32E277

Calibration System

Page:2/2
Tast Funcoon Vaive Norminal range Unit Befors Afer Note
Date S-Jan-23
Time 310
Range [sa - 20000 PPB 00 D
[Seatitty (Zam Gas) <02 PPe o8 02
samre Fiow 650 (+/- 50) cimin o3 o8
[PAT Detuctor o - 5000 " 3.5 us
[Norm PAT Detector o - 500 v 31 BT =
HvPs 1405-900 corstant v e 648
DcPs 12500 (+i- 200, Y . -
IRCELL TEW® 50 (+ 1) Dreages C 50 % 1
BOX TEMS 2040 Dreeges © 341 27
PMT TEWP 7 (1) Dresgos € .0 80
N Wy 1000-4900 v 40340 40340 v
Lamp Ratc 30-120 % 1140 1140
STR. Light (Zero Gas| <100 PP 2% 2%
Dk PAT (-50) - (+200) - 447 447 o
Dark lamp. (-50) - (+200) - 51 Y]
sawp PRES 20-30 contant INHaA 281 28
[Electric TestOptic Test
IPMT Volts 2000 (+)- S00) mv 2004 2020
802 Core 1000 {+k- 250) ) 1002 1010
502 Slope 1(+-03) - 0820 0588
502 Offset < 250 bl i my B 65 1304
Buntitty o1 Zews <02 ) 0.1 01
[semritty at Span < 2 pob & 400 ppo PPe 08 02
(Gan Test Raspones
2010 Gas (.00 PPB) 0 ) 51 09
lSpan Gas (400 PP ) 400 oo 298.7 4000 + 5% of Range

% witten o

MaIr Inemanidaunaden angTanadey viinnaunyasenaas

Calibrator Unit s Standard Gas
Dilutor Model E! IGC101 NO Conc 44 68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__ 256 '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 2584 0.0 ~28 2080 2000 = i
NO, 0.442 0.0 04 22 00 | 03
NOx 3.0068 0.0 3.0 4102 400.0 13
(Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (pob) (ppb) (ppb) {ppd) Drit
NO_ 0.076 0.0 01 4030 400.0 ~ 04
NO, 0.024 00 00 20 oo | 02
NOx 0.100 0.0 0.1 4050 400.0 0.6
[
| Single Point Callbration Chart
|
|
| B
:
f

W5-12
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NOx Analyzer Verification Test Report

UIHN szvvvndInrungann $1da W)

NOx Analyzer Verification Test Report

Callbration Report No.: ES-N6801002
Calibrated Date: 5-Jan-23
E pm T onsite
Instruments Information

Page:1/11

Calibration Report No.: SV-W8801001 Page:1/1
Calibrated Date: 5-Jan-23

B pu O onsite

Page:22
IAnalyzer Signal Values
Date 5-Jan-23 __|Time 1 13.00 |
Vi
424 V (23-25) 24.0 v 1+ 24V (1.5-3) 24 A
+12V 12.0 v | Peifier (0.5-1.2) 12 A
+5 V 50 v h 03 (40-100) 90.7 mA
+a v 40 v
433V 33 v PMT V (450-750) 633.0 v
Sarsor
[Chamber T (38-61) 60.0 deg.C [Cham P(140-230) 195.0 hPa
IConverter T (338-342) 340.0 dog C Sam P(850-1150) 992 "Pa
internal T {10-50) 30.5 dog C Flow (39-46) 4000 N
PM T (-0.5-+0.5) 00 deg C |
[Calouletion
iDark PM sig(20-150) 7968 | mv |

Analyzer Type: NONO2/NOx Analyzer Manufacturer Environnement SA. France
Model: AC32e S/N: NNOESAAC32E278
Calibration System
Calibrator Unit Standard Gas
utor NO Conc 44,68 PPM
SIN: 792 802 Conc 4534 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 544 Expire Date: Fed 19,2024 EB0140762
Environment: Temperature__ 257 'C Humidity:__58 %RH
Calibration Check ( Before adjust )
Zoro Span
GAS Reading Value | Expected Vaive Drift Reading Value | Expecled Value
(ppb) (opb) (ppb) (pp0) (ppb) Drift%
NO_ | 1380 00 14 4082 400.0 13
NO, 2.320 0.0 23 48 0.0 08
NOx 3.700 0.0 3.7 410.0 400.0 12
(Calibration Check ( After adjust )
Zero
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) o) | (opb) Drif%
NO 0.009 00 0.0 3999 400 0 0.0
_NO; | o006 | 00 0.0 2.1 0.0 03
NOx 0.015 0.0 0.0 4020 4000 0.2

MaIr Inemanidaunaden angTanadey viinnaunyasenaas

Analyzer Reading (NO)

nis report shel not be regroducad excep

t the wiitten approvel

|
Single Point Calibration Chart
450

NO Rafarence Value (ppb)

of Neadias Supply Instrument ©
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C8801002
Calibrated Date: 5-Jan-23
[ em [ onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

I

Manufacturer Environnement SA. France

S/N: NCOESACO12E356

| NOx Analyzer Verification Test Report

Calibration Report No.: ES-N6601002 Page:1/11

Calibrated Date: 5-Jan-23
2 pm T onsite
Page:22
Anelyzer Sghal Valuet
Date | 5Jan23  [rime | 14:14 |
Fower Supplles
Option -13.52 . +5 V Sensor 4.99 v
433 V 33 v +24 V 2396 v
b2V 1188 v BV 499 v
-4V 30743 mv i+ 24V 24 A
I D’] P i 7327"’ 7 mA
Banch

[Dark PM sig 0.0 } mv }w NO sig. 84.28 mv
PM Nox sig. | 7o mv PM Ny sig 86.71 ™
Sample
Chamber T 80 deg C Intemal Temp. 33.33 degC |
Chamser P 17208 hPa PM T 1.48 dag C
Flow - 47.21 Nih Sampie Pr. 9932 nPa

MaIr Inemanidaunaden angTanadey viinnaunyasenaas

Calibration System
Calibrator Unit Standard Gas
utor ol 101 NO Conc 4468 PPM
SIN: 782 S02 Conc 4534 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__258 _'C Humidity.__ 69 %RH
Calibration Report
Zero Span
Status | Referance Reading Drift Reference Reading Drift%
(PPM PPM) PP PPV )
~ Before| 00 1704 7 | 450 4420 08
After 00 0.005 00 450 4505 0.1
‘ Single Point Calibration Chart
|
| 5 4
| 45— ‘
| « 4
| ) T |
g 2 —— Befcrn
4 25 | ‘
] 20 +— s A
& 15 4 | S— !
1 4 |
| 51 ..."
[ °F 4
|

Rotorence (PPM)

f Neadus Supply nstrume x|

W5-14
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I CO Analyzer Verification Test Report | | CO Analyzer Verification Test Report |

Calibration Report No.: ES-C6601003
Calibrated Date: 5-Jan-23

Calibration Report No.: ES-C8601002
Calibrated Date: 5-Jan-23

@ pm [ Onstte

@ ew O onsite \
Instruments Information Page:1/2
_Page:272 Analyzer Type: CO Analyzer Manufacturer Environnement SA. France
Analyzer Signal Values Model: CO12E S/N: ECOESACO12E202
Date 5-Jan-23 Time 10:08:00 [ l
Power Suppiies Calibration System
Callbrator Unit Standard Gas

Option 00 m +5 V/ Sensor 5 v | Dilutor Model ESA MGC 101 NO Conc 44 68 PPM
P 23 v eV a1 v SIN: 792 802 Conc 45.34 PPM

—— - ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
12V 1.8 v 5V 51 v SIN: 844 Expire Date: Feb 19,2024 EB0140762
t24 V 14 e Environment: Temperature__256 _'C Humidity:_67 _%RH
|Optical Bench o

Calibration Report
IR current ratiao 8847 mA Pose current 6182 mv
Zero Span
[Optical T, 480 cegC Pose T. 242 deg C Status | Reference Reading Drift Reference Reading Drifi%h
E i i e & W PPN PPM) PPV PPM) (PPM)
loasure sig, ! " "g. 4564 Before 0.0 | 0681 - 07 450 4474 03

Min sig ™M5.0 mv Max Sig 2840 mv After 00 0.042 00 450 45.00 0
Sample
inst. Ratio 1.108 Ratio 1405 |
Ref. raito 1.108 Intermnal Temp. 289 ceg.C
Sourca Temp. 460 deg.C Gaa Presure 97 "Pa [ Single Point Caiibration Chart
Up Presume 847.0 hPa Flow 59 vh ‘

—— 3etre

Reading (PPM)

Refarance (PPM)

a a 72 v 2 ) a o '
NAIFINGIFITATTILIAADY AUSTIULIANDN U IINIQUNBATATAT W5-15
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| CO Analyzer Verification Test Report

Calibration Report No.: ES-C6601003
Calibrated Date: 5-Jan-23
[ pm [ onsite

[Anatyzer Signal Vaes

Date sunz3  |time [ ro0000 |

[Powar Supplies

(Option 00 mv +5 V Sensor 5 v
~37.\ v a3 v i 24V ) 242 v
12 v 1.8 v *5V 5 55 v
424 V 11 mv | o

Optical Bench

IR curent ratino 884.7 mA Pbse curent 8182 mv
Optical T, 480 dag.C Pose T 242 deg C
Moasure sg 508.4 v |Reersg A v
M sig M50 7 mv Max Sig 2840 mv
Sarrple

nst. Ratio Ratio 1105

Ref. raito B nternal Terg. 289 deg.C
Source Temp. T deg C Gas Presune 997 nPa
Up Presure 947.0 hPa Flow 59 ith

UIHN szvvvndInrungann $1da W)

THAILAND IMSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-65/0383 MTC No. EEL, BP,

CALIBRATION CERTIFICATE

Submitted by
Address

Calibrated at

Instrument Calibraied

Ambieni Environment

Description : Acoustic Cahibrator Temperature H23+3) °C
Munufacturer Bruel &K jae Belative Humidity (50 4+ 151%

Muodel - 4230 Ambient Pressure 1 {101,325 + [.500) kPa
Serial Mo, $ 1351075

Standards used : 1, Digital Funcii

ynithestzer MF Electronic DF-193A S/ 122037,

2. Mersuring Amplifier Bruel&Kjaer 2636 S/N 1517484,
3. Programmable Attenuator Tamagawa TPA-303A /M OF 2214,

4. Digital Mult

weter Agilent 34401

BN MY 44005560,
5. Pressure Transmitter Vaizala PTEH2AD S/N TOA50001 .
6. Audio Analyzer Keithley 2015-P S/N 4106485,

7. Condenser Microphone Bruel&Kjaer 4180 S/N 289871

Callbration Procedure: CP-102-04 based on [EC 60942-2

ind pressure level generated by souw

cafibrator under test shall be measured by standard microphone using an insart voltage technigue.
This instrument has been calibrated against stendards mainteined at Electrical snd Electronie Standards

Laboratory {(EEL), which are traceable to the §

slem of Units through the Mational Instite of

Meirology {Thailand).

T'he information on actual reading is atached hevewith and the uncermainty limits quoted refer to the

measured valses enly,

Date of Recelpt : 10 Mar, 2022

Date of Calibraticn 21 Mar. 2022 /2

MaIr Inemanidaunaden angTanadey viinnaunyasenaas

FMBLMTC.002 Rev.d

W5-16
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T THAI

TRETITUTE OF SCIENTTFIC ARND TECHNGLOGICAL RESEARCH [

Reguest Ny 21-630383 MTC No. EEL. BP. 59/0165

The reported expanded uncertuinty 15 bassd upon a standard uncertinty muliplied by a e

factor k = 2, providing & level of confidence of approxima

1y 95%

Nominal Output of Unit Under Test = %4 dB re 200Pa at 1040 Hz
Acoustic Ouiput in dB re 20Pa, Corrected lo Reference Condifions: 101.325 kPa, 23.0 °C and 50 YRH,

1. Sound Pressure Level

Standard Microphone Measred Sound Pressre | Deviated value Tolerance limit
Level (dB) {dB) {dB) TECS0942:1003 Class 1
43,66 134 +0.10 10.40 dB
2, Freqoency

Standard Microphane Devinted valuz | Un Telesance limit
Type {Hz) (i) TECH0642:2003 Class |
12 inch Brocl&Kjner 4180 w78 [ *1.5 #1.0%%
3, Total Distortln
|
Standard Microphone Messured Total Distortion |
Type ) [ TECH0S42:2003 Class |
142 inch Bruel&Kjeer 4180 1.55 [

Mate

Mo adjistioend.

2. The calibrator pressure comection was not melnded,

3. The microphone volume correction was not melusded

Calibrated by Approved by :

Electrical and Elecironic Stsndards Laboratory

Date of Calibration 1 21 Mar. 2022 Industrial Metrology and Testing Service Centre

Ref : 200 1265031501 147

Date of Issue : 22 Mar. 2022

MaIr Inemanidaunaden angTanadey viinnaunyasenaas

UIHN szvvvndInrungann $1da W)

Issued by : Calibration & Test Section : Meteorological instruments Bureau

Dateof Issue 30 June, 2022 Certification No. 255/22

Page : 1 of 6

Object : m‘;m-:murw:’nqv‘iaw’.vu 1

Manufacturer : Novalynx

Type $ Data Logger NDWD100

Serial No. EWSNV110WS2505

Customer

Calibration Condition : Temperature 251 g Barometric Pressure 10038 hPa

NATIONAL STANDARD WIND TUNNEL Thermal Anemomater 642 SN 91563

HOOK GAGE NO 14256 Wind Aloft Plotting Board

N.LS.T. Test Refere Number 731/241460 Standard Veelocity al 20 - 30 misec

Ultrasonic Anemometer {sensor TR-90AH)

Serial Number 110 (senscr 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION Stancard Velocity at 0 - 20 m/s

STANDARD THERMOMETER Theodor Friedrich : Dry No.B380/B4 Wet No. B389/94
: Thermoschneider No.918802, W'+ &4

STANDARD BAROME _Oighagarometer Vaisala Tyob PT6220 No. V1220015

W5-17
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The Result of Calibration

Sensor mode! EWSNVII0WS2505 Certification No. 255722
30 June, 2022 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonlc Anememeter | Pressure | Vacamm | Velocity Veloelty Correction
misec b 100 | imes 120 | misec misec misec
100 - 04 0,60
302 24 0.62
5.00 47 030
7.04 69 0.14
9.02 89 0.J2
1101 109 0.11
13.01 - 13.1 -0.09
501 - 149 ot
17.02 & 171 0.08
2002 e $ 203 028

Wind Aloft Plotting Board

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
a0
180

270

MaIr Inemanidaunaden angTanadey viinnaunyasenaas

UIHN szvvvndInrungann $1da W)

The Result of Calibration

Sensor model EWSNV110WS25035
Centification No, 255/22
30 June, 2022 Page : 3 of 6
Standard Barometer Tested Barometsr Correction
Pressure Pressure
100148 002,42 0.94
1001.87 100292
1002.41 38
103,52 | 1004.67 115
1004,06 1004.88 0.90
1003.57 1004.38 081
1005 54 162
142
1.20
1004.67 1489
1004.96 1.58
1006.54 .n
1004.26 1006.83 1,87
1001,77 1002.92 1,15
1001.35 1002.92 1.57
002.29 2
1002 15
1003.49 1.0t
1004.14 o
1004 00 1004.79 0.79

Average

W5-18
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The Result of Calibration

Sensor model EWSNVI110WS2505 Certification No. 255722
30 June, 2022 Page : 4 of 6
Stardad Temperature Sensor Reading §
Temp. Roading Correction
e ¢ ¢
457 458 0.1
304 206 02
56 187 0.

MaIr Inemanidaunaden angTanadey viinnaunyasenaas

30 June, 2022

UIHN szvvvndInrungann $1da W)

The Result of Calibration

Sensormodel  EWSNV110WS2505  Certification No. 25522

Page : S of 6
Stardard Ralative Humidty Sensor Reading
Humidity Reading Carrection
% RH. % RH. % RH.
85.20 79 62
64.10 80 41
4520 42 32

W5-19
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Date of Issue 30 June,2022 Certification No. 255/22

Page: 6of 6

Tufuses

wilsfontTuilveiusesi1 indosinnu Gi¥e Davis vy TIPPING BUCKET
Model 7342.026 ID No.EWSNV110WS2505 ymasreuiisufunfsunuunda
773 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No
71082 unzmrunsosh 1R Srgndesmuswazidonveuniosile (0.2 mav

TIP)

Frmnsdgms

a a 2 2 a o 4
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ1ﬁﬂ§ﬁﬁll’mﬁjﬁm ﬂm‘;’,ﬁﬁll’mﬁjﬁm UHNINGQUNEATITAT

UIHN szvvvndInrungann $1da W)

lssued by : Calibration & Test Seclion : Meteorological Instruments Bureau

Date of lsue 30 June, 2022 Certification No, 254122
Poge : 1 of 6

Object : witaailermadngytuaiinen

Manutacturar | MovaLynx

Typa 3 Data Loggar HNOWD100

Serial No. EWSNV110WE2E506

Guslomer

Calibration Candltion : Temperature 251 °C Barometric Pressure 10046 hPa

NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 842 SN 91563

T HOOK GAGE NO 1425 Wind Aloft Flotting Board
NLET, Test Refarence Number 731/241460 + Standard Velocity at 20 - 30 mises
+ Uttrasonic Anamometar Modal DA-B50-3TV (sansor TR-GOAH)

Sarial Number 110730028 (sensor 120629566)

JAFAN QUALITY ASSURAMCE CRGANIZATION + Banderd Valocty & 0 - 20 misec
STANDARD THERMOMETER Theador Friedrich : Dry No.B3S0Sd Wt No. 838554
s Thermoscheeidar No. 318802, 1] \\\

STANDARD BAROMETER : Digital Baromater Vaisaia fys PTE220 Mo, W

W5-20
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The Result of Calibration

The Result of Calibration

Sensor model EWSNV110WS2506 Certification No. 254/22
30 June, 2022 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressare | Vacume | Velocity Velocity Correction
msee et 10 | stwe 20 | msec misec misee
1.00 0.7 030
3.02 - 28 022
5,00 49 0.10
7.04 71 0.06
9.02 9.1 -0.08
11.01 10.1 051
13.01 13.1 -0.09
15.01 149 011
7.02 170 0.02
20.02 202 <0.18
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 80
180 180

2 2 a o '
ﬂ']ﬂ?l"]f'l%ﬂ&l']ﬁ']ﬁﬂ%ﬁﬁll?ﬂﬁjﬁ)ﬂ ﬂﬂ!‘;ﬁﬁﬁl!'}ﬂﬁjﬁ)ﬂ UHNINGQUNEATITAT

Sensor model EWSNV110WS2506
Certification No, 254/22
30 June, 2022 Page : 3 of 6
Standard Baremeter Tested Barometar Correction

Pressure Prossure

100148 1002.72 124
100187 1003.01 1.9
1002.41 1003.58 1.18
1003.52 1004.76 -1.24
1004.08 1005.34 1.28
1003.67 1004 .47 -0.90
1003.82 100478 -0.84
1003.80 1004 47 0.67
1003.76 1004 47 0.7
1003.18 1003 .89 oan
1003.38 1004.18 080
1003.83 1004 .47 064
1004.26 1005.08 0.79
100177 100243 0.66
1001.38 1002.72 137
1002.28 1003.30 -1.01
100277 1003.58 0.82
1003.49 1004.18 0.69
1004.14 1004.76 Qo8
1004.00 1003.30 070

Average

W5-21
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The Result of Calibration

The Result of Calibration

Seasor model EWSNVI10WS2506 Certification No, 254/22 Sensormodel  EWSNVIIOWS2506  Certification No. 254/22
30 June, 2022 Page : 4 of 6 30 June, 2022 Page : § of 6

Standarg Temperature Sensor Reading Standard Rolative Humidty Sersor Reading

Temp. Reading Correction Humidity Reading Correction

‘c ‘c ¢ % R, % RH. % RH,
457 459 02 8520 B1 42
304 2086 02 64.10 €2 21
158 157 01 45,20 a 2

a a 72 v 2 ) a o '
NAIFINGIFITATTILIAADY AUSTIULIANDN U IINIQUNBATATAT W5-22
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Date of Issue 30 June,2022 Certification No, 254/22

Page: 6of 6

Tufuses

misfontuiiveusesih ndesiasy e Davis vy TIPPING BUCKET
Model 7342.026 ID No.EWSNV110WS2506 vinsaeuisusuudaduiyuuda
72 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No
71082 un:mmmﬂﬂiﬁﬂﬁ’i'uhqnd’mmmwn:nﬁumaqm?mﬂa 0.2 mm/

TIP)

Imnssnngms

3 2 a o '
ﬂ']ﬂ?l"]f'l%ﬂ&l']ﬁ']ﬁﬂ%aﬁll?ﬂﬁjﬁ)ﬂ ﬂﬂ!‘;ﬁﬁﬁl!'}ﬂﬁjﬁ)ﬂ UHNINGQUNEATITAT

UIHN szvvvndInrungann $1da W)
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ewviZ

[ TSP High Violume Sampler Calibration

‘Varification Repart Mo,

S02300073-E001 -TSP 01

CONDITIONS

Temperature (dog C): 30.0
a5 (hPa) 10130

Corecied Pressur
Temparature (dog K 3
Correciad Ava Press. imim Hl 7
fwarage Temp. {dag Ky 3

Ostd Slape:

(ormacten)

53 80
49.08
4337
3851
FLE V]

Shape = 32583
Irtercepe = 38117
Carr. coefi= 09679

|

B www.evitesting.com

Calibrated by

Approved by

21 Apl 2023

En

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

UIHN szvvvndInrungann $1da W)

ewvi=
| TSP High Volume Sampler Calibration

Verification Repan Na,
SOZI00O7LE0N TSP (2

TP [ Cnsie

S nnfluresou
UM
Sampler

Raparder ECR

CONDITIONS

Barometric Press. (WPa: B51.0
Tamgeratune (deg
furrage Prase. [l

Cormected Frassur (mm Ha)
Temperalune (deg K). 303.0
Comacled Avg Fress. (mm Hg a

el
Aversge Temp. (deg C)

Average Tesmp, (deg Ky 3030 ]
= CALIBRATION ORIFIGE
Brand. Tich Envienmental, (nc Qaldt Blope:
Wadel. TE-501254
| Sorald 189
CALIBRATIONS —
Pt or H20 B | =
Tast# (3] (maimin] {ehar [erectad)
1 1.667 520 4895 Skpe = 30 8840
z 1.444 460 44.20 InMaroept= 05945
3 1.307 400 36.43 Corr.coefl=s 08560
4 ' =0 4
5 1832 260 24.98 # of Obasrvatiars: 5
Range of Ghart a5
- //1
/‘/
Cafibyrated bry
z’/v
= - 21 Ag] 26023
Approved by ¢
21 Apil 2023
“im = = "

www.evitesting.com EE——

¥ Lk Aoy
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evi-

PM10 High Volume Sampler Calibration

Worification Report No.
SOZI000TFEN A 01

T Fm
Diate: 21 Apr 23
Techeisal |
= Approrval |
CONDITIONS
Barcenetnc Preas. (o Cormeced Prassure (mm Hgj: 7133
Temparalse | Temperature (deg Kj: 303.0
Auerage Press. || Corrected Ava Press, (mm Hg): 750
Averaga Temp. e C Average Temg. (deg K): 3030
Brand: Tisch Ermronmenta, Inc E 127576
Moded 0254 Ininrcept: 0.2
L Serialé; 75 Davte Canified:
CALIBRATIONS
Flaie ar R [T ] 5
Toat e fin) [rmémin} {charty [earected)
i 1000 1624 80,0 3258
2 811 1473 440 25498
3 6.21 1281 420 2737
4 453 1068 340 218
5 343 0864 320 2086
) Range af 3
et SFR=10% 41 |
-~
. -
! Ealinratad by :
|
{
|
|
Approved by © B
2 www.evitesting.com T —

MAININNMansTandon anzdanadon unInedanyasman

UIHN szvvvndInrungann $1da W)

|_ PMi0 High Volume Sampler Calibration |

Varification Repart Na.
SOZI000TEED P 2

) _
Dale: 21 Apras
rchnical
Appinal
CONGITIORE
Barometric Prass. (h@a): 845 7 Carecled Pressure (mm Hg): 7003
Temparature (tag v Temporature (deg K): 3050
Press. {ha): 10130 Cofrected Avg Press. (mm Hg): 750.8
A eg i 300 Avprage 0, (deg K): 3010
CALIBRATION ORIFICE
Slope.
Intercogt 7
Date Carified. 18 Jan 23
[ CALIBRATIONS ;
Flate or H20 Oa | c LIKEAR
Tesl # [ fecha) {eoerectsd) REGRESSION
1 L7 50 3672 3L}
2 174 2.0 3410 2832
3 1410 4.0 28 85 a.
4 1447 o 2492 1218
5 [iR:1r 3.0 1867 mx
i .|
Ramgeof Chart] 37
F 4z
e -
21 Aprit 2023
B -
21 Apei 2023

Tt gt abad ot

B www.evitesting.com

ey SR OCL TR mianaArTmAPT
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Verification Test Report

1 PMm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.;
S02300073-E001 -5LM 01

[ Onsite UTM 47P N 1516343 E 672853

21 April 2023
Tratuunaaiing
Sound Lavel Matars
PULSAR

44

0033

Temperature 25 "¢ Humidity 72 %RH

Acoustic Calibrator Class 1 Model CBO11,CESVA

&p

evi

UIHN szvvvndInrungann $1da W)

| Verification Test Report

[ Pm [ Onsite UTM

Calibrated Date: 21 Apnl 2023
Site : mslluwadau
Equipment: Sound Level Meter
Manufacturer: FULSAR
Model: 44
Serial : 1873

Environment: Temperature 25

'

Report No.:
502300073-E001 -5LM 02

47P N 1526246 E 6687884

Humidity 72 %RH

Serial No T252953

Date of Calibration

02 December 2022

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
8382 83.57 035 93.92
Calibrated By:
Date: 21 Agril 2023
Approve By
Diate: 21 April 2023
TR Tepvn Shall ol be repriiced cvoept AT et The wrTEn o

therwld 01022568 =

B www.evitestingc

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

Reference Standard: acousic Calibrator Class 1 Model CBO11 GESVA

Serlal No. T252853

Date of Calibration : 02 Decembar 2022

L

Result of Test

Date

Thits repan shall oot be reproduced excepe miiall

whematal 01022566

B wew.evitesting.com

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
#3.92 83.70 -0.22 g3z
Calibrated By
Date 21 April 2023
Approve By

21 April 2023

W5-27
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RECALIBRATION
DUE DATE:
January 18, 2024 Certificate of Calibration
Certificate No. : 66-200066-1 Page : 1 of2
- -
Submitted by :
g Certification ik
Cal. Date: January 18, 2023 Rootsmeter S/N: 438320 Ta: 294 « Equipment : Electronic Balance
[Operator: Pa: 750.1 mm Hg
operator: [ Manufacturer :  Sartorius Model : SECURAI25-1S
Calibration Model #:  TE-5025A Caltbrator s/n: 0759
Serial No, : 0034606552 ID No, : ELABBALANCENOS
Vol.init | Vol.Final | AVol. ATime ap aH ; " a008
Capacity : 120 g Resolut : 0.0001
Run (m3) (m3) (m3) (min) (mm Hg) (in H20) pacity B esolution : 0.0001 g
1 1 2 1 1.3960] 3.2 2.00) _— ‘
: ite calibra c i
2 3 % 3 5.9950] 7 o0 Lﬂ\/hl'l)lmﬂll On site calibration was carried out at the B304 Balance Roon}, Envilzb Co., Ltd.
3 5 6 1 0.8850) B.0) 5.00 Ambient Temperature : (21.7 10 22.0) 'C
4] 7 8 1 0.8450} [X] 5.50 ; 5 " =20 >
5 5 T 3 0.6990) 128 300 Relative Humidity H (470w42.1) %
— Air Pressure ! (1015.0 10 1016.0) mbar
Pa_\( Tsid Date of Received : 01 March 2023
vad | Qs an( Rt RS s ‘/A"'( Te/Pa) §
m3) | teads) — va (i) (y-axis) Date of Calibration : 01 March 2023
0.9961 0.7135' 14145 0.9957] 07133 0.8854) Date of Isswe § 04 March 2023
0.5918 0.9968 2.0004 0.9915] 0.9964 1.2521
09897] 11183 2.2365 09893 11179 1.3999 Calibrated by : _
0.9886 1.1700 2.3456 0.9883| 11695 1.4683
09833 14067 2.8289 0.9829| 14062 1.7708 Calibration Method : In-house method CAL-M200! based on UKAS Publication ref : LAB 14
m= 2.03736 m= 27576
QSsTD b= -0.03733 QA = -0.02337, Edition 7 - November 2022
r= 0.99997 = .99997
o Reference Standard Instruments : This cenification (s traceable fo the International System of Units
Vstd=[AVol([Pa-BP)/Pstd)(Tstd/Ta) 1 Va=[aVol{{Pa-4P)/Pa) Standsrd Wel
Qstd=|Vstd/ATime | Qa=|Va/ATime )
for flow rate 1D No, Cent, No, Due Date Traceabilily
7 E261-E26: 10 Nov 202 Vs Instituse of 8) ™
Ol ik (( o mha YYB: ))-a) l Qo= Um\( i Tn/m)\a) E261-E2624 02222345 10 Nov 2023 Natlosel Instituse of Metrology (Thailand), (NIMT)
It /
Standard Conditions
Tstd:] 29815 +¢ RECALIBRATION
Pstd:] 760 mm Hg
Key US EPA recommends annua! recallbration per 1998
AH: calibrator manometer reading {in H20) 40 Code of Federal Regulations Part 50 to 51,

IAP: rootsmetar manometer reading (mm Hg| Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature {"K Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg the Atmosphere, 9.2.17, page 30

b: Intercept
m: slope

The U are fora d probability of 5%

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

a a 72 v 2 ) a o 4
NAIFINYIATATTULIATON AUSTIULIAADN UKV 1INY1RUNYATATNT WN5-28
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Certificate of Calibration

Certificate No, : 66-200066-1 Page : 20f2

Result of Calibration : _

UUC Conditlon As-Recelved :  Geod

Departure of indication from nominal value

Nominal Value Correction Uncertainty
) ® @
0.1 0.0000 0.000083
0.5 0.0000 0.000084

1 0.0000 0.000085
2 0.0000 0.000099
5 0.0000 0.000110
10 0.0000 0.000092
0 0.0000 0.000120
50 0.0000 0.00012
100 0.0000 0.00020
120 -0.0001 0.00038

This result of calibration was found sccurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by & coverage factor k =

providing a level of confidence of approximately 95%

Eccentrio errar Load test 0 g m

A B c D E (B & b

0.0001 00001 00000 00000 0.0000 '] w
4

Repentability Load test 100 [
Sidev. 0.00004 I
ollo
ALFIOTI3) ; SNSRI R 3

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

UIHN szvvvndInrungann $1da W)

Certificate of Calibration

Certificate No. 66-410024-1 Page : 10f2

Submitted by :

Equipment : Digital Thermo-Hygrometer
Manufacturer Jedto Model HTC-1
Range Tempersture : NA C Resolution :0.1 °C
NA %RH Resolution :1 %R.H
Serial No PONPESBS2094 [DNo. : ELABTMHTCI0003
Envirosment : Ambient Temperature 23+ 2) °C
Relative Humidity (50 + 15) %

Date of Recelved : 08 March 2023

Date of Calibration : 09 March 2023

Date of Issue ¢ 09 March 2023

Calibration Method : s instrument was calibrated by In-house method comparison technique CAL-M4013

b; red with standard sensor humidity/temp into humidity/ crature chamber,

Reference Standard Instruments : This certification is traceable 0 the Intematicnal System of Ualts

Digital Indicator with Standard Probe Temp&Hum

R.No, Cert No, Dug Dale

& M0036 SG-H-D0021/66 11 Jul 2023 Success Gatewny Co,, L., Ac

d by TISI Calibration No.0268

The Uscertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in fill excepl with the peior writien )

SKISFOUN 02 e o i AR

W5-29
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Certificate of Calibration

Certificate No. : 66-410024-1 Page : 20f2

UUC Condition As-Recelved : Good

Result of Calibration :
Function : Temperaiure measurcment

Reference Humidity @ 50 %R.H

Standard Temperavare UUC Reading ‘ Carrection Uncertaiscy
(¢ | ("c) (s'c
250 250 | 04 046
Result of Calibration :  Without Adjustment
Function t Humidity measurement
Reference Temperature @
Standard Humidity UUC Reading Carroction Uncorinty |
(%RH.) (%RM.) (%RH.) (2%RH)

£0.00 49 1 2

Remmuk

UUC : Unit Uander Calibration

This resalt of calibration wes found accurate as shown on date and place of calibration caly.

This teported uncerisinty of measurement was based on 4 stancard uncertainty multiplied by a covernge

providing a level of confidence of approximat

S RESERY

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

UIHN szvvvndInrungann $1da W)

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: ED4NISSE 15A00V3 Reference Number  160-402021734-1
Cylinder Number EB0140762 Cyfinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 660

Gas Code CO,NO,NOX S02 BALN Certification Date Feb 19, 2021

Expiration Date: Feb 19, 2024

Cartficadon pedormed in scconteros wih EPA Traosatitty Prolacol f Alsty wvd Certcricn of Gawscus Garibrafon Stancards (May 20121 socument EPA

urcentanty as satad belw Wit 4 confcence el of G6%. Thare ae no g ficant Irpurbes whch BHect the Use of #is o)
molefmle Dasls siass Oferw ise notd.

Do Not Use Ths Cyfnde: bwiow *00 g o 0 7 megupascels
ANALYTICAL RESULTS

Component Requestsd Actual Protocol  Total Relative Assay

Concentration  Concentration Method Uncertainty Dates

tive. Al CORCORIONONE 7D 0N 8

NOX 45.00 PPM Gt #-14% NIST Traceable 0211272021, 021 W2
NITRIC OXIDE 45.00 PPM a1 ++1.4% NIST Traceable 0201222021, 02/1W
SULFUR DIOXIDE 45.00 PPV G1 +-1.4% NIST Traceatie 021122021, 02H1WA21
CARBON MONOXIDE 4500 PEM 4500 PPN G1 +- 1.0% NIST Traceatie 02152021

NITROGEN Galarce

CALIBRATION STANDARDS

Lot ID Cylinder No Concentration Expiration Date
200611-0¢ Ccrorass 49.82 PPM NITRIC OXIDENITROGEN Fed 02, 2025
12388 Dessozs 9.91 PPM ARUNITROGEN DIOXIDE Feb 20, 2020
124206089 ceazsror M NITROGEN DIOXIDENITROGEN Aug 15,2021
0141708 GEN Jun 20, 2022
NTRM CB012341 Jun 07, 2024

The SRM, PRM .

ANALYTICAL EQUIPMENT

Instrument/Make/Mode| Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1KDS79 NDIR Jan 27,
£ ISE0 FTIR AUP2010245 NO FTIR Fab 11

50 FTIR ALIP2010248 NOZ FIIR Jan 21
Nicolet ISE0 FTIR AUP2010245 SO2 FTIR Jan 21, 2021

W5-30
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S02 Analyzer Verification Test Report ]

Calibration Report No.: AP-S6604007
Calibrated Date: 1-Apr-23
I pm [ onsite

S02 Analyzer Verification Test Report |

Calibration Report No.: AP-S6604007
Calibrated Date: 1-Apr-23

< pm U Onsite
Instruments Information Page:1/2 Page:2/2
Afta Nots
Analyzer Type: SO2 Anafyzer Manufacturer AR1 | Test Function Valse Norminal angs Unit Befors "
Model: 100A S/N: ESOAI100EU00S1 Pato Apr
Tine
[Ranga FPB 5000
Calibration System iy Zoro Gos) brs =
Calibrator Unit Standard Gas Sampie Flow ‘, : ; ”
Dilutor Model ESA MGC101 NO Conc 44.68 PPM FPMT Detector v >.,, C
SIN: 792 S02 Conc 45.34 PPM Ncem EMT Detctor mv A'..
ZERO AIR Genearator ZAG7001 CO Conc 4500 PEM ] w70
SIN: 844 Expire Date: Feb 192024 EB0140762 pcrs m
RCELL TEMP 50 +F- 1 Cresges C 50,0 500
Environment: Temperature__264 'C Humidity _ 49 %RH e s Oroogee C r ]
] i [PMT TEMP Crangee C a0 0.0
Calibration Report R s 2 a
Er — + —
Zero Span Lave: Ratio > | 28 826
status [~ Reference Reading Drit Reference Reading Drift% T, Light (Zoro Gen) <100 ren 05 617
') L2) ped) {peR) £EY) Jark PMT 200 v 38 ]
Before 0.0 09 09 400.0 3989 0.1 - 65 1 w0
~ y = — Dark lamp D) - {+200) " s 5 -
A"F’ D g — — 7{;77 '3"" 49:!? — 4020 £ [SAMP PRES 20- 50 contsm IN-Hg-A 293 283
Electric TestOptic Test
PMT Volts 2000 16820 20440
1000 PPe Bat 0 1020
1 (o 03 - 224
Single Point Calibration Chart < 250 o 248
< 0.2 PPR
e < 2 ppb &3 400 ppb PPE 02 0.2
€00
= Zaro Ges (000 PP8) 0 ot 0.9
g 300 ek s (400 PPB ) 40 198.9 4020 + 5% of Range
c
£
§ o Ahe
S
100 ]
0
. Raference (ppb) 400

MaIr Inemanidaunaden angTanadey vriinndunyasenaas
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l SO2 Analyzer Verification Test Report ] h S02 Analyzer Verification Test Report J

Calibration Report No.: AP-S8504005

Callbration Report No.: AP-S6604005
Calibrated Date: 1-Apr-23

7 Calibrated Date: 1-Apr-23
Z pm [ onsite

[ pm L] Onsite
Instruments Information Page:1/2 Page:22
Analyzer Type: SO2 Analyzer Manufacturer AP Test Function Vahss Norminai range Unit Bators Afer Nots
Model: 100A S/N: ESOAI100A0117S Cate 1-Apr-23
Time 1310
T——— <0 - 20000 P - 500 500
Calibration System IStabity (Zero Gos) <02 Pon ) 02
Calibrator Unit Standard Gas fsamgle Fow 46 (+)- 50) cemn €83 850
Dilutor Model ESA MGC101 NO Conc 44 68 PPM PAT Dutweior 0« 5000 -y w5 M5
SIN: 792 $02 Conc 45 34 PPM Norm PAT Dotoctor v M 28
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM = tant ) an
S/N: 644 Expire Date: Feb 19,2024 EB0140762 ) my
1L TEWP Droeges C 50 50
Environment: Temperature__264 'C Humidity: 50 %RH EoxTowe Dadee G . )
Calibration Report T TEMP Draagen C 8 80
W e v 40340 4034.0
Zero Span Lamg ot * 145 " -
Status Ref‘ergurce Rn:éxémg | (z:: Re’e(ince Ra:c:’mg Drifts ot Zoro Gas) =y ry ~
{pob) ) {pph) ) op = .
Before 0.0 52 52 4?50 397.0 04 IDare PMT i “y s
After 00 i 07 0.7 400.0 400.1 00 Dot S0 2 B!
= SAMP PRES N-Hg A | 281 218
[Elactric TestOptic Test
J2000 (+)- S00) oV 2004 2020
1000 (+4- 250 PPe 1002 1010
1 (+k- 0.3) . 0320 0868
Single Point Calibration Chart <2 v 6 1301
00 B ot 01
- < 2 ppb @ 400 ppb PPB 0.6 0.2
40 —
= 0 o
g 300 vBefore 400 400 1 + 5% of Range
-
£
3 S
- J
o *
¢ Reference {ppo) %00

a a 72 2 a o
mﬂwnwmmammumﬁan ﬂﬂ!‘;’,ﬁﬁll’mﬁjﬁm Nﬁ13ﬂﬂ1ﬁ8lﬂﬂﬂiﬁ1ﬁﬂg W5-32
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NOx Analyzer Verification Test Report | [ NOx Analyzer Verification Test Report |
" . AP-NBB04002 " S
Calibration Report No. : R Page:1/1 Calibration Report No.: AP-NEE04002 Page:11
. 1-Apt-2
Caindas TN, Callbrated Date: 1-Ap-23
D ow = omne E e T onste
Instruments Information Page:2/2
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP| [Test Function Valus Norminal wl Unit Bafors After Nots
Model: T200 SIN: ENOAIT20002 e ety
Tene 1320
[Range 0 00 - 500 00 PPB e 5000 500 0
o & [Siaba "0 On < 0 = 0.5 02
Calibration System ety P oo e — — _—
. Fio oo = = 740
Calibrator Unit Standard Gas fromos m '«:nr e = 1
utor 701 NO Conc 44 68 PPm e e R — =
SIN: 792 $02 Conc 4534 PPM PMT Detescior 0. 5000 uw‘ 5 ”
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM PAZER0 201 L L L
SIN: 644 Expire Date: Feb 19,2024  EB0140762 ves £00-900 constar v 8390 836.0
DCPS 2800 +). 200 o - .
Environment: Temperature__26.5 'C Humidity: 50  %RH RCELL TEMD 50+ 1 Dreages C 50.0 500
ST s S . [BOX TEMP 20-35% Dreegoe C 345 0.
Calibration Check ( Before adjust ) o v Dreeges C 70 71
Zero Span 25 TEME o4 Ureagae U 3 =
GAS Reading Value | Expected Value Orift Reading Value | Expected Value MOLY Yemp 315+ & Crsegee C 3150 3144
(ppb) (ppb) {ppb) (ppb) (ppb) Driftt RCEL PRES 4 10 contant W-HGA 420 780
NO A0 00 40 4105 400.0 13 Er Freo o N g A e 86
NO, 21 0.0 21 15 0.0 02 °
L i 2 _ AL , Al 1.9 Lo U " INO Sicos 1256 1032
NOX 5.1 00 61 4120 4000 | 15 = -
Nox Siope 1403 125 1.048
Calibration Check ( After adjust ) G Ot [o® py 850 690
zm §e'" INCx Ofaast 1010 + 150 mv 500 180
GAS Reading Value | Expected Value Doft Reading Value | Expected Value
(ppb) {ppd) (ppb) (ppb) (ppb) Drift% [Span and Cal Vaiues
NO 03 0.0 03 4030 4000 04 [2om Vet N0 | [ pob 40
NO, 05 05 27 0.0 03 NO= : = 6.1
NOx 0.8 08 405.7 400.0 0.7
Span Vake NO a0 o 4108
Single Point Calibration Chart e = et e =1

Analyzer Reading (NO)

O Fatarsnce Vaiue (opbi

a a 42 v 2 ) a o 4
MAIFPNINIFTATAIULIAADN AUSTIAULIAADN UH1INYIAUUNBATATNT W5-33
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| NOx Analyzer Verification Test Report ] | NOx Analyzer Verification Test Report |

+ AP-N6504003 .
Calibration Report No.: e v Page:1/1 Calibration Report No.: AP-N6604003 Page:11
Callbrated Date: pr-23

e Calibrated Date: 1-Apr-23
7] E] "

} < pm ' onsite E pa O oneni
‘ Instruments Information Page:212
A Note
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API Test Function Valse Norminal range Unit Befors e
Model: 7200 SIN: ENOAIT2000245% Pote .
Time 13:30:00 AM
[Range 0.00 - 500.00 P78 ) 50 S00
i it iStubity (Zer <02 PPE 0% 0.2
Calibration System i) - -
i [Samgple Fow [500+4- 50 ceimi 505
Calibrator Unit Standard Gas —— == = =
Difutor Model ESA WMGCT0T NO Conc 4458 PP il = = -
SIN: 782 S02 Conc 4534 PPM [PMT Detector r.~ 5000 "‘f ‘
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM AZERO 20-150 Y .‘.' -
SIN: 644 Expire Date: Feb 192024  EB0140762 / 1400200 conwiant v 75 755
2500 +- 200 mv
Environment: Temperatwre__ 265 'C Humidity:__50 _%RH RCELL TEMP (50~ 1 Nessgpe 50 50
. = ¢ BOX TENP 2035 Droeges C 302 20
Calibration Check ( Before adjust ) T TENE = Dronges C 12 72
Zero Span Z5 1w 50+1. 4 Droagas C .
GAS Reading Value | Expected Value Drift Reading Value | Expected Value IWOLY Tomp 35 -5 Ormogee C M50
(ppb) (ppb) (ppb) (ppb) (ppb) Orift% e Pres 10 comarn e .
3 17 00 37 a0E0 2000 0 T 359 o WA ”
NO, 04 04 20 0.0 02 - =0 e
INO Sk
NOx 35 00 35 4100 4000 12 = e
3 . ~ o PNox Slope 046
Calibration Check ( After ;d/u.\‘r ) ; p— == 22
O —-M Ox Ofsat -V 24 ®
GAS Reading Value | Expectod Value Drift Reading Value | Expected Value -
(ppb) (ppb) (ppd) (ppb) (ppb) Drift% S Oul Yoees
NO 05 00 05 4012 400.0 01 Zero Value NO 0 31 25
NO; 04 0.0 0.4 19 0.0 02 == 3 s 7]
NOx 09 A 00 08 4031 4000 04 Span Ve NO 400 pob 4080 4042
Single Point Calibration Charnt

Analyzer Reading (NO)

NO Rafarance Value (ppb)

a a 42 v 2 ) a o 4
MAIFPNINIFTATAIULIAADN AUSTIAULIAADN UH1INYIAUUNBATATNT W5-34
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CO Analyzer Verification Test Report |

CO Analyzer Verification Test Report ]

Calibration Report No.: ES-CE604002
s s 23 X Calibration Report No.: ES-C8604002
b Date: 1-Apr
i 1 Calibrated Date: 1-Apr-23

Dem O onsite £

[ M Onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer Environnement SA. France PSLM_]
‘ Model: CO12E S/N: ECOESACO12E202 Ansiyzer Signal Vialuss
Date l [ 10:09:00 l l
Calibration System Power Supelies
Callbrator Unit Standard Gas =
Dilutor Model EGA MGC 101 NO Conc 44.68 PPV Option oo mv 5 v
SIN: 782 802 Conc 45.34 PPM v33V 33 v 242 .
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM - »
SIN: 844 Expire Date: Feb 19,2024 EB0140762 *12V 1.8 5V 51
. 24 V 1 W
Environment: Temperature__244 °C Humidity: 51 %RH o ! -
Optical Bench
Calibration Report
IR current ratiao 884.7 mA Poee curment §18.2 s
Zero Span .
Status [ Reference Reading Drift Reference Reading Drifts Optics! T 46.0 dag.C Poa T 242 deg.C
(Pru) ] (PEM) (PPM) (PP sk = i -
— IMeasure sig 506.4 m Rafer Sig 456 4 w
Before 00 3.010 30 45.0 44.54 0.5
After 0.0 0.388 04 450 45.00 00 Mn sig 945.0 mv Max Sig 2840 b
Samplo
inst. Ratio 1108 Rastio 1,105 g
— intarnal Temp 280 deg.C
Single Point Calibration Chart <ag.C Gas Presure a7 hPa
hPa Flow 58 h
F
|4
T |
2 |
3
x

Raterence (PPM)

a a 72 v 2 ) a o 4
NIAIFINGIFITATTIULIAADY AUSTIULIANDN UH1INIQUNBATTAT W5-35
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CO Analyzer Verification Test Report [ CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604003

Calibration Report No.: ES-C6604003
Calibrated Date: 1-Apr-23

' Calibrated Date: 1-Ape-23
[ i <
[ pm [ onsite o -
Instruments Information Page:1/2 —
Analyzer Type: CO Analyzer Manufacturer Environnement SA France ﬁt—1
Model: CO12E S/N: ECOESACO12£203 Analyzer Signal Values
[Date l 1-Apr-23 IUM 10:08.00 1 l
Calibration System _ [Power Supplios
Calibrator Unit Standard Gas - : el
Dilutor Model ESA MGC 101 NG Cone 44568 o) Option 00 v 5 V Sensor s v
SIN: 752 $02 Conc 45.34 PPM 33V 33 v 124V e P
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM - — s
SIN: 544 Expire Date: Feb 19,2024 EBO140762 v12V 1138 v *5V 51
124 V 1 mv
Environment: Temperature__ 264 °C Humidity: 51 %RH
o s (Optical Bench
Ca’lbrauon Repon IR current ratao 8847 mA Pbse curent 818.2 mv
Zero Span - . —
Status | Reference Reading | Drift Reference Reading Drift%h Optical T Pose 242 b
(PP PPM) (PPM; (FEM) (PPN v Moasure sig Refer Sig 4564 -y
Before 0.0 1437 14 450 44.70 -03 2 =
After 0.0 0.060 0.1 450 4£.08 01 Min sig. o Max 8% 2840 o
- —— . Sample
inst. Ratio 1108 Ratio 05
— Ref. rato 1.108 Intenal Temp. 289 deg.C
Single Point Calibeation Chart ‘ Bourca Tesnp. 280 degC Gss Presure 997 e
‘ Up Presure 847.0 nPa Flow 59 h
H
g
H
]
{
|
Referonce (PPW)

MaIr Inemanidaunaden angTanadey vriinndunyasenaas
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21-66M381

Reguest M

CALIBRATION CE

Sobmibited by
Wl ress

Calibrated ai

Instrument Calibrated

IBescraption  Sound |

Manufacture B

el & Kjoer

4330

1351075

andards used ;

¢ USing an insert voltage tec

instrament hag been ealibented ag

), which ure troceable 1o the

MTC Mo,

TIFICATE

Ambient Environment

al and Eleotronic Stand

Date of Receipt 4 M

Date of Caliby

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

BP

UIHN szvvvndInrungann $1da W)

MTC No, EEL. BP

Request Ni.

The repared expanded uncertwinty s base andzrd uncenainty multiplied by a ¢

g

=1, providing a level of con lNdence

ppraximately 95%.

Nominal Output of Unit Under Test = %4 dB re Z00Pa ot 1000 He
Acoustic Output in dB re 20uPa , Corrected to Refercnce Conditions : 101,325 kPa 23.0°C and 530 %RH

1. Ssund Pressure Level

N |
Standard Mir wd Sound Pre value v | Tolerance limii
Type £ {dB} (dB | 1ECH0942:2003 (
112 inch Bruel& Kjaer 4180 ) .22 ] 0,40 dB
1. Frequency .
r Standard Micro casured Frequency t Tolerance limit
| Type [Hz) (Hay {Ha) |ECHS42: 2003 Class |
4990 Lo #1.5 +1.0% -

3. Total distortion

1 distortion

Type

IECH0942:2

142 inch Brucl&Kiser 4180 1.05

|
|
Tolernce limit | ‘

Note : 1. Mo adjustr

-

he ealibrator pressiste covection was nol included

1 included.

3. The microphome v

Calibrated by Approved by ¢

Electrical

Date of Calibration Industrial

Duie of lssue

W5-37
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Issued by : Calibeation & Test Section : Meteorclcgical Instruments Bureau

Date of Issuc 2 September, 2022 Cestification No. 31622

Page : 1 of 6

Object : irnilons Winy

Manufacturer : JYACON

Type aiaLogger  CM

Sernial No. 130129 ID No

Customer

Calibration Condition : Temperature 251 °C  Barometric Pressure 10103 hPa

NATIONAL STANDARD WIND TUNNEL Therma ymeter 542 SN 91563
HOOK GAGE NO 1425 Wing Aloft Plotting Board
NIST Stancsard Velocity 30 misec
L 3TV (sensor TR-80AKH)
1730029 (sensor 120629566)
JAPAN QLK Stanciard Velocity at 0 - 20 misec
STANDARD THERMOMETER Thaodor Friedrich : Dry No B4 Wet N

: Thermoechneider No. 918802

STANDARD BAROMETER

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

UIHN szvvvndInrungann $1da W)

The Result of Calibration

Certification No. 316/22

2 September, 2022 Serlal No, 1198 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacunsn| Velocity Velocity Correction

msee cvs 10 | it | misec misee misec
1.00 - - - 1.0 0,00
302 - . . 29 0.12
5.00 - - 49 0.10
7.04 . - 69 014
9.02 - 89 012

11.01 - - . 11.0 0.01
1301 - - - 129 0.11

15.01 - - - 150 0.01
17.02 - . - 170 0.02
2002 . ¥ i - 20, | 0.08

Wind Aloft Plotting Board
US . DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
20 91
180 | 180
T |
!

W5-38
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The Result of Calibration

2 September, 2022

Sensor Presure Model TPH-1 (

Sertal No. 6215

Cestification No. 31622

Page : 3 of 6

UIHN szvvvndInrungann $1da W)

The Result of Calibration

Sensor Temperature Model TPH-1 ( Centification No. 316:22

Standard Barometer Tested Barometer Correction 2 September, 2022 Serial No. 6238 Page : 4 of 6
Pressure
0.3 Standard Temperature Sensor Reading -’
1" 0.40 Temp Reading Cormection
3 'c c ‘c
( ( 55 455 0.0
)09 9 43 06 04 01
1009.66 o J 5.2 0.0
009.4 1008.0¢ 0.4
1009.13 r 0.33
100896 € 0.3
008,58 it
008 90
04
Y6 £
008.77 08 5
D867 "

Average

a a 72 v 2 ) a o 4
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The Result of Calibration

2 September, 2022

Sensor Humidity Model TPH-1 €

Serial No, 6235

Certification No. 31622

Page

Sof6

Standard Relatve Humidity Sensor Reading
Humidity Reading Corraction
% RH. P RH %R

ae ar4 '8

80 612 08

423 a2 04

MaIr Inemanidaunaden angTanadey vriinndunyasenaas
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Date of Issue 2 September, 2022 Certification Mo, 316/22

Page : Gof 6

Tiuses

- O S i - ]

WU ﬁﬂﬂ'LILI'LHJUE]JT?N 1N lﬂ%{hﬂﬁﬂh U#B Davis LY TIPPING BUCKET
Model 7342.026 ID No NWSDCMS1200120 vimisaeuidioufundshinuunds
#79 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No

71082 uazenimi WEA igadaanuswazBurveunis

TIP)

Feansimagns
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lssued by - Calibration & Test Section ; Metecroiogl

siruments Bureau

The Result of Calibration

Febuary, 2073 Certification No. D64/23
; Sensor Wind Speed & Wind Direction Model WSD-| F Certification No. 064/23
1 of 6
T 21 February, 2023 Serial No. 1222 Page : 2 of 6
4 Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER J
LATaa
| Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velacity Correction
| mivee a0 | wbmran | mives msec misec
Manutaciurer : OYACON
1.00 - . - 09 0.00
3.02 - - 30 0.02 |
Type t Data Logger |
5.00 - - - 50 0.00 |
. 7.04 - . - 7.0 0.04 |
Senal Ne 10 Mo, GM31200148
9202 - . - 9.0 0.02
- 11.01 - - 109 011
Customer
12.0 - - 130 0.01
15.01 - | - 15.0 0.01
17.02 - - | 17.0 | 0.02 |
Calitration Conditlon ~ Tem 2517 10131 hPa / | [
| 2002 - - - 200 0.02
i L
NATIONAL STAMDARD WIND TUNMNEL Thermal Anemomat — '
Wind Aloft Plotting Board |
NS US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 )
& 80 80
JAPAN  QUALITY )
i 180
STARDARD THERMOMETER 1 =~ 4
i 270 / ,’C\;“ UX_J I\

STANDARD BAROMETER

a a Py v 2 v a o s N5'41
NIAIFINGIFITATTIULIAADY AUSTIULIANDN UH1INIQUNBATTAT
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The Result of Calibration

Sensor Presure Model TPH-1 (

The Result of Calibration

Serial No. 6273 Cenification No. 06423

21 February, 2023 Page : 3 of 6

Sensor Temperature Model TPH- Certification No. 064123
Standard Baremeter metar Correction 21 February, 2023 Serial No. 6273 Pagez4of 6
Pressure Pressure
ST e > Standard Temperatro Sensor Resding —l
. . - ‘ Tamp Reatng Carrection
} ; ‘ ‘c ‘c ‘c
y . 1 5.1 450 0.1
1n 2 4 [ o =
| 56 g
, " ;
|
) a |
008 | 1000.9 0.8

o

Average

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

UIHN szvvvndInrungann $1da W)
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The Result of Calibration

21 February, 2023

Sensor Humidity Model TPH-1 C

Serial No. 6273

Certification No. 064/23

Page

5

Standard Refstive Humidity Senscr Rasding
Humidity Rasding Correction
% RH, % R % RM.
88 az 6.3
el 7.4 40
L 4 3.6 28

a a 2 2 a o 4
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ16ﬂ§ﬁﬁll’mﬁjﬁ)ij ﬂm‘;’,ﬁﬁll’mﬁjﬁm UHNINGQUNBATATAT

of 6

UIHN szvvvndInrungann $1da W)

Date of lssue 21 February, 2022 Certification No. 064/23

Page: 6of 6

TuFuses

wifendutivedussainniosireh T e Davis uuy TIPPING BUCKET
Model T342.026 1D No.EWSDCMS1200148 0 moumoudundwunadanag
GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No 71082

per s o TSI ficndaimmsonsdeavear e
RS0 T IR HATYTHDIRTLIWRSINNAYEUNT 01U

Fmansdngng
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