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TSP High Volume Sampler Calibration

Verification Report No.

$02300201-E001 -TSP 02

PM10 High Volume Sampler Calibration

O PM [T Onsite
Site: msflumatau

UTM: 47P N 1526256 E 667901

Sampler: ETSP#16

Recorder: ECRANG15315224

Date: 26 Jul 23

Approval

Verification Report No.

$02300201-E001 -PM 02

PM = Onsite
Site: msfluwaitau
UTM: 47P N 1526256 E 667901
Sampler: EPM#22
Recorder. ECRDS01618125

Date: 26 J

CONDITIONS

23

Technical
Approval

Barometric Press. (hPa): 951.0
Temperature (deg C): 30.0
Average Press. (hPa): 1013.0

Average Temp. (deg C): 30.0

Corrected Pressure (mm Hg): 713.3
Temperature (deg K): 303.0
Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg K): 303.0

CONDITIONS

Barometric Press. (hPa): 945.7
Temperature (deg C): 32.0
Average Press. (hPa): 1013.0

Average Temp. (deg C): 30.0

Corrected Pressure (mm Hg): 708.3
Temperature (deg K): 305.0
Corrected Avg. Press. (mm Hg): 759.8
Average Temp. (deg K): 303.0

CALIBRATION ORIFICE

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Qstd Slope 2.03736
Model: TE-5025A Qstd Intercept -0.03733
Serial#: 759 Date Certified 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd [3 LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 1222 1,667 520 49.96 Slope = 30.5848
2 9.14 1444 46.0 4420 Intercept = -0.8665
3 7.47 1.307 400 38.43 Corr. coeff=  0.9980
4 477 1.048 320 3074
5 2.98 0.832 26.0 24.98 # of Observations: 5
Range of Chart| 35
at1.1-1.7mdmin| 53
Calibrated by
i
B « 26 July 2023
Approved by

MAFrInamansaunaden aazdunadey yINMaunYasEa s

Brand: Tisch Environmental, Inc Slope 1.27576
Model. TE-5025A intercept -0.02337
Serial#: 759 Date Certified. 18 Jan 23
CALIBRATIONS
Plate or H20 Qa I IC LINEAR
Test# (n) (m3/min) (chart) (corrected) REGRESSION
1 173 1778 56.0 36.72 18.9535
2 10.38 1674 520 34.10 26328
3 733 1410 440 28.85 Corr. coeff.= 08978
4 482 147 380 2492 SFR= 1218
5 299 0.907 30.0 1967 SSP= 3923
# of Observations: 5
Range of cnmJ a7
at SFR £10% 42

. /”

Calibrated by :

Approved by :

26 July 2023
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| TSP High Volume Sampler Calibration PM10 High Volume Sampler Calibration

Verification Report No. .
orific: port Verification Report No.
S0230020 P 01
02300201 TSi L X0201-E001 -PM 01
i Onsite T »
A = Onsib =] [ rrsatis
Site: Tratuuuaat
™ : 47P 16341 E 857 26 Jul 23 Trduuaasiiy
UM : 47 41 i 6 Jul 23 TP N 1516361 E 6728
v ’w 47P N 1516341 E 67285 ul UTM : 47P N 1516349 E 6 Date: 26 Jul 23
H.\sm:jm Samplar Technical|
ecorder Recordar Approval|
NTIONS e
- CONDITIONS - CONDITIONS 1
Barometric Press 0 Corected Fressus " Hg): 7133 E e
Epoansiipupeida oty i gl L2 Barometric Press. (WPa): 951.0 Corrected Pressure (mm Hg): 7133
emperature (deg C): 30.0 emperature (deg K). 303.0 emperature (dog C): 30.0 Temperature (deg K): 303.0

Comected Avg Press. (mm Hg): 7598
Average Temp. (deg K). 303.0

Average Fress. (hPa): 1
Average Temp. (deg C)

ss (hPa). 10
300

0 Carracted Avg Press. (mm Hg): 7598

Average Temp. (deg K): 303.0

ACIRRATIO . p— — T
5 < CALIBRATION ORIFIGE = CALIBRATION ORIFICE
ch Envire nt < r e e ; .
eriliiall il pyoaind Brend: Tch Envionme o
Sarai# 756 e Certified 8 Jan 23 Sera: 758 Dale Cersfied 18 Jan 23 i
= i — FC"”ER”'MS —— T CALIBRATIONS S -
r;m».. 20 ] ism | e H20 Qa C LINEAR
est W () m3dmin) (chart) (corrected) (in) (m3denin) {chart) (cormacted) REGRESSION
73 16 %0 53.80 Siope = 30268 o S
) by b ':':; < (5: b ’_f‘“‘,t“’? 1 10.00 1634 5.0 259 Siape = 18.0414
; " "f v 520 4;' e WG, % i 2 811 1473 480 2098 Insarcept= 3.3
733 1 4227 Corr. coefl= 09979 3 621 120 420 Corr. cosft= 09959
2 A 2 o 2 4 423 1,069 34.0 SFR= 1204
5 298 n8 of Observations: 5 | 5 i 0984 20 pok ey
Ranga of Chart] 38 | | # of Observations: 5 |
11-17m3min| 57| Range of Chart
SFR £10%
4 |
o . -~
.’v
>y .
Calibrated by &
i > Calibrated by
i ¢ g
i i
Approved by
Approved
. 26 July 202
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Verification Test Report

| PM [Z Onsite UTM

Calibrated Date: 26 July 2023
Site : Tradouuasiifn
Equipment: Sound Level Mater
Manufacturer: PULSAR
Model: 44
Serial : 1852

Environment: Temperature 25 ¢ Humidity

Refarance Standard: Acoustic Calibrator Class 1 Model 4230.BrusigKjaer

Serial No. 1351075

Date of Caiibration © 16 Mar 2023

47PN 1516347 E 672857

72 %HRH

Report No.:
502300201-E001 -5LM 01

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) {dB)
8378 93,58 020 9378
— -
Date: 26 July 2023
—— -
Date; 26 July 2023

MAFrInamansaunaden aazdunadey yINMaunYasEa s

Verification Test Report

P

Calibrated Date:

Report No.:
S0Z300201-E001 -SLM 02

| Onsite UTM 47P N 1526266 E 667901

26 July 2023

Site : Tndounwiuwaidau
Equipment; Sound Level Meter
Manufacturer: PULSAR
Model: 44
Sarial : 1798
Environment: Temperature 25 °C Humidiy 72 %RH
Reference Standard: acoustic Calibrator Class 1 Madel 4230,Bruel&Kjaer
Serial No.1381075
Date of Calibration : 16 Mar 2023
Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
53.78 9370 -0.08 8378

Calibrated By
Date 26 July 2023

Approve By
Date: 26 July 2023

W5-5
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RECALIBRATION
DUE DATE:
January 18, 2024
Callbration Certification Information
Cal. Date: January 18, 2023 Rootsmeter S/N: 438320 Ta: 294 «
|Operator: Pa: 750.1 mm Hg
|Calibration Model #: _TE-5025A Callbrator S/N: 0759
Vol. init | Vol. Final avel. a4
Run (m3) (m3) (m3) (in H20)
1 1 2 1 2.
2 3 a 1 4.00
3 B 6| 1 5.00
4 7 8 1 5.50
5[ B 10| 1 12.8| sml
Data
Pa_\( Tstd
Vstd Qstd AH\peE N\ Ta Q 1’AH Ta/Pa )
m3| (x-axis) (y-audis) Va De-ads) (y-audis)
09961  0.7135 14185 09957 0.7133| 0.8854)
0.9918] 0.9968 2.0004 0.9915| _ 0.9964] 12521
0.9897]  1.1183) 2.2365 omal 1.11% .3999)
0.9886]  1.1700 2.3456 0.9883]  1.1695 ¥
0.9833] 1.4067] 2.8289 09829  1.4062| .
m= 2.03736
QsTD QA
r= 0.99997
[¥
Vstd=|aVol((Pa-AP)/Pstd)(Tstd/Ta) 1 Va=[AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime 1 Qa=[Va/ATime
For q flow rate
Qstd= llm(( e -a) | Qo= l/m((JAni Ta/Pa )) o)
[ Stendord Conditions |
Vstd:|  298.15 *x RECALIBRATION

Pstd:| “760 mm Hg

|&H: callbrator manometer reading (in H20)

AP rootsmeter manomater reading (mm Hg)

Ta: actual absolute temperature [ 'K)

Pa: actual barometric pressure (mm Hg)
: 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
Deter of S ded P late Matter in
the Atmosphere, 9.2.17, page 30

m: slope

MAFrInamansaunaden aazdunadey yINMaunYasEa s

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Recelved :

Date of Calibration :

Date of Issue !

Calibrated by :

Calibration Method :

VIHN STVVVUAIWIAFUNFUNN 100 (WKL)

Certificate of Calibration

66-200066-1 Page : 10f2

Electronic Balance

Manufacturer :  Sartorius Model : SECURA125-18 |
Serial No. : 0034606552 ID No. : ELABBALANCENDS
Capacity 120 g Resolution : 0.0001 g

On site calibration was carried out at the B304 Balance Room, Envilab Co., Lid,
21710220 °C ‘
(47.0t0 42.1) %
(10150 t0 1016,0) mbar

Ambient Temperature :
Relative Humidity

Air Préssure

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 certification is iraceuble (o the Intematlanal System of Units

Standard Weights

1D Na, Cert, No, Due Date Trneenbility

E261-E2624 C02222345 10 Nov 2023 Nationa! Institwe of Metrology (Thailard), (NIMT)

Approved by

W5-6
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Certificate of Calibration

Certificate No. : 66-200066-1

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

Departure of indication from nominal value

Nominal Value Correction Uncertainty
8 ® i
01 0.0000 0.0000%3
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
20 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 callbratien cnly,

This reported uncertainty of measurément was based on o standard uncertainty muliplied by & coverage factor k =

providing a level of confidencs of approximately 95%

Eccentric error Load test 20 g

A B [

E

00001 0.0001 00000 00000 0.0000

Repeatability Load test 100
Stdev, 0.00004

MAFrInamansaunaden aazdunadey yINMaunYasEa s

Page : 20f2

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Recelved :
Date of Calibration :

Date of Issue :

VIHN STVVYUAWIAFUNFUNN $INA (WH195U)

Certificate of Calibration

66-410024-1 Page : 10f2 |

Digital Thermo-Hygrometer
Manufacturer ¢ Jedto Model : HTC-1

Renge Temperature : N/A ‘c Resolution :0.1 °C

Range Humidity N/A %RH. Resolution :1 %R.H.

Serial No. PONPES852094 [DNo, : ELABTMHTC10003
Amblent Temperature : (23.+2) °C

Relative Humidity : (50 % 15) %

OF March 2023
09 March 2023

09 March 2023

Callbration Method : This instrument was calibrated by In-house methed comparison technique CAL-M4013

by compared with standard probe sensor humidity)/ into humidity/temg chamber.

Reference Standard Instruments This certification is traoeable t0 the Interational Sysiem of Units

Digital Indicator with Standsrd Probe Temp& Hum

IR No, Cert, No, Due Dae Traceability
400034 & 400036 SG-H-00021/66 11 Ju 2023 Sueccess Gatewny Ca, Lid., Accredited by TISI Calibration No.0268

W5-7
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number. EO4NISSE 15A00V3 Reference Number:  160-402021734-1
| Cyfinder Number- EB0140762 Cyifinder Volume: 144 .4 Cubic Feet
Certificate No. : 66-410024-1 Page : 20f2 Laboratory 124 - Plumsteadville - PA Cyfinder Pressure: 2015 PSIG
PGVP Number A12021 Valve Outiet
UUC Conditlon As-Recelved 1 Good Gas Code: CO,NO,NOX 502 BALN Certification Date. Feb 19, 2021

ration Date: _Feb 19, 2024

Result of Callbratlon :  Without Adjusiment
Canfcation swformed n accordance wih “EPA Traosabidly Protoco: o Assay and Cortfioation of Gasscus Calbration Stasdarnds (Mey 20127 document EPA
Function t Temperature measurement EOOR- 127531, Lsing the assay procecures brted. Analyiosl MethoJo0gy does nol requim correcton for sraiyical interecence. This cytnder has « bl aneyticsl
1 the e of e calbration nixtem Al concostrasons are on 3

Reference Humidity @ 50 %R.H.

Do Not Use This Oifiader below 120 Le.07

Standird Temperansre UUC Reading Comestion Uncertainty ANALYTICAL RESULTS
s ) o) (s°c) Ci Actual Protocol Total Relative Assay
(C) () 2 C) Concentration  Concentration Method Uncertainty Dates
25.01 250 0.0 046 NOX 45.00 PPM a1 - 14% NIST Tracestes 02/1212021, 02182021
NITRIC OXIDE 45.00 PPM a 1.4% NIST Tracesbie 02/1202024, 02/19/2021
| SULFUR DIOXIDE 45.00 PPM 4536 PPM a1 1.1% NIST Travesbis 02/1272021, 021972021
CARBON MONOXIDE 4500 PPM 4500 PPM a1 +-1.0% NIST Tracssbie 021182021
- NTROGEN Balance ' . . _
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Expiration Date
v NTRM 200611-04 CCT07968 49.52 PPM NITRIC OXIDENITROGEN Fen 02, 2025
Result of Calibration :  Without Adjustment PRM 12386 DBR5025 991 PPM AIRNITROGEN DIOKIDE Feb 20, 2020
Funetlon 1 Humidity messarement GMIS 124206880 CC323707 4.028 PPM NMITROGEN DIOXIDEMNITROGEN Aug 15, 2021
< v . NTRM 0141709 KALOC3 190 49,67 PPM SULFUR DIOXIDENITROGEN Jun 20, 2022
Reference Temperature @ 25 C KALDOAT18 4857 PPM CARBON MONOXIDE/NITROGEN Jun 07, 2024
GMIS Usad it he senty and nat part of the
Standasd Humidity UUC Reading Correction Unocertainty
ANALYTICAL EQUIPMENT
(SRH.) ($RH.) (%RH,) (L 3%RH ) Q )
Instrument/Make/Mode| Analytical Principle Last Multipoint Calibration
50.00 49 22 SIEMENS ULTRAMAT 8 N1KDST9 NDR Jan 27, 2021
Nioalet 1550 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet 550 FTIR AUP2010245 NO2 FTR Jan 21, 2021
Nicolet IS50 FTIR AUP2010245 S02 FTIR Jan 21, 2021
Triad Data Avallable Upon Request
NOTES:
Gross Weight 28.4 Kg
Remark Net Weight: 4.5 Kg

UUC : Unit Under Calibration POW# 5221000405

This result of calibration was fourd accurate us shown on date and place of calibration caly.

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

providing a level of confidence of approximately 95%

a a 72 v 2 Y a Y 4 W5_8
NMAIFINGFTATTIUIAADN AUTTIULIAADN UNINYAYNHATAITAT
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO4NIS9E 15A00V3 Reference Number. 180-402021734-1 l soz A"alyzer Veriﬂcaﬁon TeSt Repon I

Cylinder Number EB0140762 Cylinder Volume: 144 .4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 660 Calibratior No.: AP-S86807002
Gas Code CO,NO,NOX.502,BALN Certification Date: ~ Feb 19, 2021 o R
ration Date: Fob 19, 2024 Calibrated Date: 1-hi-23
Conficaton pador—ed in accordance wi EPA Trucesbity Pomom! for Assuy e°d Catfceson of Geaecus Caibrason Stardands (May 2012) docune £PA Ll pm ] onsite

BUOR-12831. usiog B sasuy srocedaras 1stnd. Analyticsl Memodology 08 Nol Tequin comaction for araiytical interfrwcs. Thiy cylivder hee » ol sneyticel
uncertaisty as stmted baiow wih a cosfidence lewel of #5%. Thase am =0 sigrlicen! impustes waich affect fhe use of is clbrson Pl Al CORCONTIIGS A on 31

Moo Cass unkess oferwiee Tt Instruments Information Page:1/2
Do Not Use This Daow 00 Le 0.7
ANALYTICAL RESULTS Analyzer Type: SO2 Analyzer Manufacturer AP
c Actual Protocol  Total Relative Assay Model: 100E S/N: ESOAI100E01108
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 44 88 PPM Gt +/-1.4% NIST Traceable 021272021, 02112021
NITRIC OXIDE 45.00 PPM 4452 PPM a1 +i- 1A% NIST Traceabie 021212021, 021192021 Calibration Sysm
SULFUR DIOXIDE 45.00 FPM 45,34 PPU 61 +/-1.1% NIST Traceabie 02/1212024, 021812021 — 5
CARBON MONOXIDE 4500 FFPM 4500 PPM Gt +i-1.0% NIST Traceabie 0211872021 Callbrator Unit Standard Gas
NITROGEN Balance . 5 el futor Model 101 NO Conc 44 68 PPM
— S - - 8/N: 792 802 Conc 45.34 PPM
CALIBRATION STANDARDS ZERO AIR Genearator ZAG7001 60 G 4400 i
Lot ID Cylinder No Concentration Uncertainty Expiration Date SIN: 844 Expire Date: Feb 19,2024 EBO140762
200611-0¢ CCT07068 4352 PPM NITRIC OXIDENITROGEN 0% ¥eb 02, 2025 -
12386 Dsgsazs Qa1 PPM AIRNITROGEN DIOXIDE 2.0% +eb 20, 2020 Enviroment: Tempermu'a 275 ‘C Huwdny 55 %RH
124206889 cocxzsro? 4.028 PPM NITROGEN DIOXIDENITROGEN 21% Aug 15, 2021 S s
0141708 KALOOS180  49.57 PPM SULFUR DIOXIDENITROGEN +-10% 2 20, 2022 "
08012341 KALDOAT1S 4857 PPM CARBON IDEMNITROGEN +-0.6% Jun 07, 2024 callbratlo" R,pon
PR o LG noted above & in reference I he GMIS uses n e et of he s Z.’D SE"
Status i i i
ANALYTICAL EQUIPME Petorence Raading b Tafieence Reading Drif%
Instrument/Make/Mode! Analytical Principle Last Multipoint Calibration ~ i'sﬂ:-? %V-gl» Wg—; %‘o 4<')8 ; =
SIEMENS ULTRAMAT 6 N1KDSTS NOIR Jan 27, 2021 s 4 ——;1
Nicolet 550 FTIR AUP2010245 NO FTIR Feb 11, 2021 After, 0.0 02 02 400.0 _401.0 01
Nacolet 1SS0 £ TIR AUP2010245 NO2 FTIR Jan 21, 2021
Nicolel S50 £TIR ALUP2010245 802 FTIR Jon 21, 2021
e —
Triad Data Available Upon Request
NOTES:
Gross Weight. 26.4 Kg Single Point Callbration Chart

Net Weight: 4.5 Kg
PO# 5221000405

Readng (ppb)

WNe report shall not ¢ ept nfulwithout the writt

MAFrInamansaunaden aazdunadey yINMaunYasEa s H5-9
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| SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S8607002
Calibrated Date: 1-Jul-23

[ pm [ onsite

:2/2

= ] e
e 1-Jub-23
fme ;S N SR
[Range 50 - 20000 PPB 500 500 .
[ Stntalay {Zero Gas) <02 PP 08 0.2
|Samie Frow 650 (+/- 50) ccimin 63 B 559
[T Detactor 0 - 5000 v 365 M5 ]
INorTn PMT Detector j0 - 5000 m 340 28
i r —
):-'!‘ 'S |400-800 constart v re 648
oces 2500 {+i- 200) w
RCELL TEMP 50 (+# 1) Dreages C %0 50
l8ox TEwP oo — | OmegeeC | X 527 -

7 (1) Dresges C 5.0 50

$000-4800 mv il a0 | eonen
(—— B - 1140 1140
STR, Light (Zero Gas) <100 P8 | 2@ | 2
[Dark oMT (-50) - {+200) e “r aar
[Dark g (-50) - (+700) v 51 51
[sAMP PRES . 20-30 comant T NhoA ] 2.1 278

1 Tast 3 =
PraT Vois v 2004 2020
[602 Core PR 1002 1090
- 0.620 0,006 i

lso. T 5 130 1
[Stabiiny m zaro | R —
tatany ot Spen <2 pp o " PPB 06 0.2
l?nm Gas (0.00 PPB) o peb 09 0.2
|Epen Gas @00 78 ) w0 e 4080 4010 + 5% of Range

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN STVVVUAIWIAFUNFUNN 100 (WKL)

| S02 Analyzer Verification Test Report |

Calibration Report No.: AP-56607010
Calibrated Date: 1-Jul-23

Eem O onsite

Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP|
Model: 100E SIN: ESOAI100E01225
Calibration System
Callbrator Unit Standard Gas ‘
Dilutor Model EGA MGC 101 NO Conc 44.68 PPM
SIN: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 544 Expire Date: Feb 192024 EBQ140762
Environment: Temperature__ 257 °C Humidity: 51 __%RH
Calibration Report
Zero Span
Status Referance Reading Drift Reference Reading Drift%
Before 0.0 4.1 4.1 408.3 10
After 00 04 04 4014 02 |
Single Point Calibration Chart
500
400 {—— *ﬁ‘
g 300 ——— tetorn
=
g 200 — b — == stheme AR
100
0
0 Reference (ppb)
s report shall not be reproduced except infullwithout the w

W5-10
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VIHN STVVVUAIWIAFUNFUNN 100 (WKL)

| S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6607010
Calibrated Date: 1-Jui-23

[ pm | Onsite
2/2
> - -
== Tdul-23 -
e 1310
Fange 50 . 20000 ) 500 500
[Stnbitty (Zevo Gos, < 02 Pe 08 02
[Sampte Flow 650 (+1- 50) ochmin oy 659
FMT Datocr o - 5000 S 35 345
[Noem PMT Deincior v X 28
vrs v 718 648
= rw{v P 3
[RCELL TEMP 50 (+)- 1) Dreegee C 50 %0
20X TEMP 20-40 Dreweges C 3.1 127
T TEMP 7 (1) Oreages C 80 8.0
Viemp  |1ooo4s00 - 4034.0 0360
Lamp Rato (50120 ) 1140 1140
STR, Light (Zero Gas) <100 T PR 2 2
[k P an ™ “7 w7
Dork omp ™ 5.1 51
SAMP PRES IN-HgA 26.1 278 —
w 2004 2020
een 1002 wo | ]
- 09820 0.866
= < 200 mv 7ﬂ75 = 1301
Stabitty o Zero <02 PPB 0.1 0.4
[Stabay o Span < 2 ppb @ 400 ppb FrE 06 az
Zeew Gus (0.00 PPS) 0 [ 41 a4
[Span Gas (400 PPB ) 400 PoD 2003 014 < 8% of Range

MAFrInamansaunaden aazdunadey yINMaunYasEa s

[ CO Analyzer Verification Test Report |

Calibration Report No.: ES-C8807006
Calibrated Date: 1-Jul-23
e [ onsite

Instruments Information Page:1/2
Analyzer Type: COAnalyzer Manufacturer Environnement SA, France
Model: CO12E S/N: NCOESACO12E356
Calibration System
Callbrator Unit Standard Gas
Dilutor Model oA MGC 107 NO Conc 4468 PPm |
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAGT001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__258 °C Humidity.__ 58  %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
Fe FPM) PPy )| e -
Before|] 00 0014 00 450 4577 08
[ Afor 00 | 0955 1.0 450 4534 04
| Single Point Calibration Chart
50
wl M
40 4 = ;
F 3 1
e 3% b —— e
B pos / ——
3 » 1 ecriene AR
| ! 18 4 //
10 —
5
d
Reference (PPM}
his report =holl not be duced except Infullwithout the witter
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VIHN STVVVUAIWIAFUNFUNN 100 (WKL)

| CO Analyzer Verification Test Report |

Calibration Report No.: ES-C6607006
Calibrated Date: 1-Jul-23

[£ epm [ onsite

B

Option 00 mv +5 V Sensor 5 v
+33V i 33 ] v *24 V T 242 v
“zv 118 v 5V - 5.1 v
24V 11 mv T . B
? ,“ I v‘-t"..a-..«r,vﬁ'—--.—<<.~.> 2 B B
R current ratiso 8847 mA Pbso current 618.2 mv
Optical T. 46.0 deg C Pose T. 242 deg.C
Messure 5. - 5064 mv Refer Sig 456.4 mv
Mn »g 9450 o Max Sig 28‘43— "

mple ~ et ey e i L Ak S 5 e R e T . ] SN P
inst. Ratio 1.109 Ratio 1.105
Ref. raito 1108 internal Tamp. 289 deg.C
Source Temp. 46.0 deg C Gas Presure 997 nPa
Up Presure 947.0 hPs ¥ F;ic;,,ﬁu ) = 5;9 | m

MAFrInamansaunaden aazdunadey yINMaunYasEa s

CO Analyzer Verification Test Report |

Callbration Report No.: ES-C8607009
Calibrated Date: 1-Jul-23

Zpm [ onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer Environnement SA France
Model: CO12€ S/N: ECOESACO12E202
Calibration System
Callbrator Unit Standard Gas
[~ Dilutor Model ESA MGC 101 NO Conc 44 68 TP
SIN: 792 $02 Conc 4534 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 844 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 236 °C Humidity: 56 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Driftts
() (PEM| (PPN (PPM) (PP
Bafors| 00 1.349 13 45.0 45.32 0.4
After| 0.0 0219 02 450 44.94 01 |

Single Point Calibration Chart

his report shall not be reproduced excepT Dfulwithc

1 the written appr
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C660700¢
Calibrated Date: 1-Jul-23 |

VIHN STVVVUAIWIAFUNFUNN 100 (WKL)

| NOXx Analyzer Verification Test Report

Calibration Report No.: ES-NGE07010
Calibrated Date: 1-Jul-23
@ PM a Onsite
Instruments Information

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer
Model: AC32e¢

Manufacturer Environnement SA. France
S/N: NNOESAAC32E278

Calibration System

£ em L[] onste
.22

Aalyzor Signai veles s e A:.“ut e
bete 123 [rime | o0ec0 |

— e : LT 7 DO o B |
Option 00 m +5 V Sensor 5 p v
+33V 33 v w24V 242 v
v 18 v fesv 51 v
"24V T mv T B

T ————— = ——w 3 N
R cument ratao 884.7 mA Pbse current 618.2 mv
Optical T 46.0 deg C Pbse T, 242 deg C
Measure sig, 5064 R Refer 5.9_7 456.4 mv
e B T = =
Sempie i A > S YT
inst. Ratio 1.108 [Ratio 1.108
Ref. rato | 1108 T [iemal Temp. 288 dag C
;c\.fcﬁ Terp 460 deg.C Gas Prasure 097 hPa
Up Presure | 847.0 Pa Fow 50 "

MAFrInamansaunaden aazdunadey yINMaunYasEa s

Callbrator Unit ~Standard Gas
Dilutor Model ESA MGG 101 NO Conc 4468 PPM
S/N: 792 802 Conc 4534 PPM
ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM
S/N: 644 Expire Date: Feb 18,2024 EBO140762
Environment: Temperature__27.5 'C Humidity: 53 _%RH
Calibration Check ( Before adjust )
Zero an
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 4,007 0.0 40 378.0 4000 27
NO, -1.100 0.0 -1.1 30 0.0 04
NOx 2907 0.0 29 382.0 400.0 -2.3
(Calibration Check ( After adjust)
Zero Span
GAS Reading Valve | Expecled Value Drift Reading Value | Expected Value
(ppb) {ppb) (ppbd) (ppb) {ppb) Drift%
NO 1.308 0.0 13 IV %050 4000 0.6
NO; | o019 00 7 ~o-02., £30 00 04
NOx 1.504 0.0 1.5 408.0 4000 1.0
Single Point Callbration Chart
450
§ 00 4
- 350
- 300 1
| 250 {
S 200 1
%‘ 150 1
: 100 1
50 128
0
00
his report shal not be reproduced axcept Infullwithoul the wrirte
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| NOx Analyzer Verification Test Report | L HOx Anaper Yesiioation Test fjiott |
i : SV-W8607008 .
Calibration Report No. ES-NSSUTUTU Pagerili Calibration Report No.: s Page: 111
2 & Calibrated Date: 1-Jul-23
Calibrated Date: 1-Jul-23 0 O
ol m] = PMm ' Onsite
PM Onsite .
Page:272 Instruments Information
- e S e T L3 IS M S S e A Analyzer Type: NO/NO2/NOx Analyzer Manufacturer Environnement SA_ France
Date | tu2s  frime  Sesiing 17, i | | Model: AC32e SIN: NNOESAAC32E277
Power : ] s ]
Option 1352 mv +5 V Sensor 4.99 v
Y BN, N " M N—— g4V 23.96 v Calibration System
p12v 11.88 N ) =0 R e - Callbrator Unit Standard Gas
o4 V 3974.3 mv s 22V 24 A ] [ """Bliutor Model LA MGC101 NO Conc 44 68 POM
03 82.74 mA SIN: 782 S§02 Conc 45.34 PPM
Bench . [P— % e ‘ ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
ark PM sig 0.0 } mv PM NO sig 41 84.28 + mv | SIN: 644 Expire Date: Feb 19,2024 EB0140762
PMNoxsig. | 1070 | mv_ IPME{&? 8871 v
= = ™ > - T Environment: Temperature_ 278 'C Humidity__52  %RH
Chamber T 60 Cc Internal Terry 33,33 deq.C . . .
Khaaibor P 7208 - 9:,97;' 1T ® 146 ;g‘c [Calibration Check ( Before adjust )
Fiow 4721 Nt Sample Pr. 993.2 WPs Zero Span
pr— GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppd) (ppb) Drift%
NO 2564 00 | 28 4060 400.0 11
—NO, 0222 0.0 02 30 0.0 0.4
NOx 2.788 0.0 2.8 412.0 400.0 1.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | “Expected Value 'Dti(t Reading Value | Expected Value
) + (ppt) (opB): t] 7 (ppb) {ppb) Drift%
NO 0037 0.0 00 | . -4020 400.0 0.2
NO, | o073 0'0 T 20 00 | 02
NOx 0.110 0.0 0.1 404 0 400.0 0.5

Single Point Calibration Chart

Anyze Reading (NO)

NO Reference Valus (ppb)

nis report snall Not be reproduced excopt InfUllWIthout The wiitTen SporD

a a 72 v 2 Y a o s
NMAIFINGFTATTIUIAADN AUTTIULIAADN UNINYAYNHATAITAT W5-14
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[ NOx Analyzer Verification Test Report

VBSOTO0S

Calibration Report No.: PagenTv
Calibrated Date: 1-Jul-23

E om o Onsite

10:2/2
Date 1-Jul-23 Time 13:00

R N e R TS e b ek - e e < 0

+24 V (23-25) 240 v |+ 24V (1.5-3) 24 A
e 12V 12.0 v | Pelter (0.5-1.2) 1.2 A
+5 V 5.0 v | 03 {40-100) 907 mA
o4 4.0 v
+33V 33 vV PMT V (450-750) 833.0 v
[Chasmber T (38-81) 30) 199.0 )
[Converter T (338-342) 340.0 dog C Sam P(B50-1150) 982 hPa
internal T (10-50) 30.5 deg C [Flow (39-46) 40.00 Nin

PM T (-0.5-+0.5) 0.0 deg C
- - - == e
Dark PM sig(20-150) | 79.66 | mv

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN STVVVUAIWIAFUNFUNN 100 (WKL)

THAILANIY INSTITUTE CF SUTENTIFIC AND TEC ENOLOGICAL RESEARCH ITISTR)

Fequest Mo, 21-66M381 MTC No. EEL.

CALIBRATION CERTIFICATE

Submitted hy

Address

Calibrated an Electwical and Elzctronic Standa Induztrial Metalagy and Tagting Se

Instrument Calibrated - Ambieni Environment

Deseription : Sound Level Calibvatur Temperature (234 3)°C

Manuf: t Bruel & Kjaer Refative Humidity (50 +
M odel L4230 Ambicnt P (101,325 £ 1 .500) kP#
Serial No. L I3SI0TE

Standards wsed : | 1 DF-193A 5/N 132037,

(=]

Programmable Aticnuator Tamagawa TPA-3054 SN OF 2214,

Dighal Multimeter Agilent 34401 A SN MY 42005560,

73

Pressure Transmier Vaisala PTR202AD S/N TOG30001

o

Audio Analyzer Keithley 2005-P /N 4106295

7. Condenger Migrophone Bruel&Kjoer 2180 5/

EC a0fd2-2003. The sound pressure level ol instrument

Calibeation Procedure: CP- L0 ascd

measured by standand mic

Gl USING BT iR linge technigue

This fnstrument has been calibiated against standards maintained at Electri nd Electronic Standards

Laboratory (ELEL), which ar nl System of Units through the MNaticral Instinge of

Metrology (T

ed herewith and the uncerdninly linils quoted refer 1o the

maazured vaiue

Date of Recoipt

Date of Calibration i6 Mar, 20

Advrrtising the HeportCartfcnte and putd obtared fom the goveror of

o T3

W5-15
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR

Request No. 21-66/0381

The reported expanded uncertainty is based upon a standard uncertainty nultiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%
Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa,, 23.0°C and 50 %RH

1. Sound Pressure Level

MTC No. EEL. BP. 70/0366

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class |
1/2 inch Bruel&K jaer 4180 93.78 0.22 +0.10 10.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
T'ype (Hz) (Hz (Hz) 1EC60942:2003 Class |
172 inch Bruel&Kjaer 4180 999.0 -1.0 £15 +1.0%
3. Total distortion
Standurd Microphone Measured Total distortion Uncertainty Tolerance limit
%) (% uss
172 inch Brucl&Kjaer 4180 1.05 +0.50 3.0%
Note : |. No adjustment

The calibeator pressy ection was not included

End of Certificate

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN STVVYUAWIAFUNFUNN $INA (WH195U)

alibration Ce cate

Issved by : Calibration & Test Section : Meteorological Instruments Bureau
Date of Issue 21 February, 2023 Certification No, 06523

Page : 1 of 6

Object : wteallensaingrtisdne

Manufacturer :

Type : Data Legger 100
Serial No, 130150 D No. EWSDCMS1200150
Customer

Calibration Condition : Temperature 251 °C Pressure

NATIONAL STANDARD WIND TUNNEL

HOOK GAGE NO 1425
N Reference Number 731/241460 ‘wlocity at 20 - 30 misec
Ultrasonic Anemometer (sensor TR-90AH)
Serial Number 110730028 (sensor 1206286586)
JAPAN QUALITY ASSURANCE ORGANIZATION Standas ocity at 0 - 20 misec

STANDARD THERMOMETER Theodor Friedrich : Dry No.8290/34 Wet No. 83

W5-16
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The Result of Calibration

Certification No. 065/23

Seesor Wind Speed & Wind Direction Model WSD-1 F

VIHN STVVYUAWIAFUNFUNN $INA (WH195U)

The Result of Calibration

21 February, 2023

Sensor Presure Model TPH-1 C

Serinl No. 6275

Certification No, 065/23

Page

Jof6

Standard Barometer

Tested Barometer

Correction

21 February, 2023 Serial No. 1224 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonde Anemometer | Pressure | Vacumm | Velooity Veloelty Correction
misec I M0 | e 20 m/sec m'sec m'sec
1.00 - - - 10 0.00
302 - - 30 0.02
5.00 - 4.9 0.10
7.04 - . 70 0.04
9.02 - - 9.0 0.02
1101 109 o1
13.01 - 13.0 0.01
15,01 - - 150 001
17.02 L] - - 17.0 0.02
20,02 - v 20,0 0.02

Wind Aloft Plotting Board

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
80
180

270

0

90

180

MAFrInamansaunaden aazdunadey yINMaunYasEa s

Pressure Pressure
1013.8 1.64
012.89 0.2 1.69
o 10109 1.7
1248 1010.8 168
79 1010.2 1.59
011.30 1000.7 1,60
009.87 1008.3 1.8
1008.1 1.56
1009.40 1007.8 1.80
1008.7 1
1002.00 6
1009 10 58
1009.94 1008.3 1.64
010.66 1009 1.6¢
21 1009.5 17
im 1011 191
013.4( | 70
01231 1011.2
012.44 10108 84
1008.5 58
Average

W5-17



SLMsAanuasdeuRanNaunadensz il 2566

P
Tﬂ3amssxnmummamungamwwmﬂi (ﬂ‘N‘Vd] 1)

The Result of Calibration

Sensor Temperature Model TPH-1 C

21 February, 2023

Serial No. 6275

Certification No. 065/23

Page

40f 6

Standard Temperature Sensor Reading
Tamp. Raading Corraction
‘c ‘c ‘c
45 453 02
02 30.3 0.1
156 5.7

MAFrInamansaunaden aazdunadey yINMaunYasEa s

|
|
1
|

The Result of Calibration

Sensor Humidity Model TPH-1 C

Certification No, 065723

21 February, 2023 Serial No, 6275 Page : 5 of 6
Standard Relative Humidity Sensce  Reading
Humiaity Reading Correction
% R.H, % RMH. % RH,
88.5 B85 80
614 6578 a8
412 388 24

VIHN STVVYUAWIAFUNFUNN $INA (WH195U)

W5-18
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Date of Issue 21 February, 2023 Certification No. 065/23

Page : 6of 6

Tu5useas

& S & I I
misfontvilveiusesd nieainrdu e Davis Uy TIPPING BUCKET
Model 7342.026 ID No.EWSDCMS1200150 yinmismeudivunuudsunuundnn
GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No 71082

uazamnioyi IW1F18 fngndesmiusonziBuay

MAFrInamansaunaden aazdunadey yINMaunYasEa s

Issued by

Date of [ssue

VIHN STVVYUAWIAFUNFUNN $INA (WH195U)

Calibration Certificate

Calibration & Tesl Section : Meteorological instruments Bureau

21 February, 2023 Centification No, 066/23

Page: 1 0f 6

Object witpailammyingalieninen
Manufacturer DYACON
Type Data Logger MS-100
Serial No, 1D No. ¢ EWSDCMS1200151
Custormer
Calibration Condifion we 251 °C  Baromelric Pressure 10112 hPa
NATIONAL STANDARD WIND TUNNEL Thermal Anamometer 642 S/N 915663
HOOK GAGE NO 1425 : Wind Aloft Plotting Board
@ Number 731/241460 Stendard Velocity at 20 - 30 missc

Ultrasonic Anemaonmte: Mndel DA-650-3TV

JAPAN QUALITY ASSURANCE ORGANIZATION Standard Veloo

STANDARD THERMOMETER Theodor Friedrich : Dry No.B300/04 Wet No. 8389/94

Sernial Number 110730029 (sensor 12(

TiO 0 - 20 mfsec

W5-19
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The Result of Calibration

Sensor Wind Speed & Wind Direction Model WSD-1 F Certification No. 066/23

VIHN STVVYUAWIAFUNFUNN $INA (WH195U)

The Result of Calibration

Sensor Presurs Model TPH-1 (

Serial No, 6276

Certification No, 066/23

Jof 6

21 February, 2023 Serial No. 1225 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrssonie Anemometer | Pressure | Vacumm | Velocity Velocity Cerrection
misee acha 120 el misec misec m/sec
1.00 - + - 1.0 0.00
302 . - - 30 0.02
5.00 R - . 50 0.00
7.04 . - . 7.0 0.04
9.02 - - - 9.0 0.02
1o . . - 11.0 0.01
13.01 . - - 130 0.01
1501 * . - 149 011
17.02 - . . 17.0 0.02
20.02 . - - 200 0.02
Wind Aloft Plotting Board
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

a a 72 2 a o
ﬂ1ﬂﬁﬂf13ﬂﬂ1ﬂ1ﬁﬁiﬁﬂlnﬂﬁlﬂﬂ ﬂﬂ!%ﬁﬂlnﬂé’ﬂll Nﬁ1’3ﬂﬂ1ﬂﬂ!ﬂyﬁl5ﬂ1ﬁﬂ§

21 February, 2023 Page
Standard Barometer Tested Barometer Correction
Pressure Pressure
1015.44 1014.60 0.84
12.88 1012.00 83
& 1011.70 ).80
246 0.88
1179 069
011.3( 0.90
100987 0.87
1000.66 008, 5 0.86
1000.4 1008.50 aC
1008.7 1007.80 091
1008.10 080
1008.40 083
)03.94 0.84
010.66 0,96
014.21 1010.30 09
013.01 1.90 11
1340 240 il
0z a0 01

W5-20
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The Result of Calibration

Sensor Temperature Model TPH-1 C Cenrtification No, 066723

21 February, 2023 Serial No. 6276 Poge : 4 of 6
Standard Temperature Sensor Reading
Temp Reading Correction
c ‘c c
4 48 03
0.2 0.2
6 154

MAFrInamansaunaden aazdunadey yINMaunYasEa s

21 February, 2023

The Result of Calibration

Sensor Humidity Model TPH-1 C

Serial No. 6276

Certification No, 06623

Page : S of 6

Standard Relative Humidity Sensor Reading

Humidity Resding Correction

% RH, % RH. % RH,
BAE 854 a1
614 586 28
4.2 392 20

VIHN STVVYUAWIAFUNFUNN $INA (WH195U)
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Date of Issue 21 February, 2023 Certification No. 066/23

Page : 6of 6

TuFuses

midemiutiveiusesh avis WY TIPPING BUCKET
Model 7342.026 ID No.EWSDCM suifteufuudarunnudngg
GAUGE DIAMETER 8.0 INCHES , NEGRET TI & ZAMBRA LONDON No 71082

uazernzmih hl1414 fidgndesnws oz Bonvea

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN STVVYUAWIAFUNFUNN $INA (WH195U)
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[ TSP High Volume Sampler Calibration

Verification Report No.
SO2300290-E001 -TSP 01

Onshe
Site. Tsotunnuwadau
umwm 3

T PM

Date: 26 Oct 23

Sampler £15P#40

Technical

Recorder. ECROCPRA 168240

Approval

CONDITIONS

|
Baromelnic Press. (FPa) § Comected Pressure (mm Hg): 7141
Temperature (deg C) Temperature (deg K): 305.0
Average Press. (WPa) Coerected Avg Press. (mm Hg): 750.8
_Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0 ]
CALIBRATION ORIFICE T ]
[ Tach Enveonmenta, Inc Qstd Siope: 1
TE-5025A Qstd Intercept
759 Date Certified 18 Jun 2023 J
CALIBRATIONS — =1
Plate or H20 Qsid | ic T LINEAR
Test# (i) (m3imin) (char) (carrected) REGRESSION
1263 1687 56.0 5365 Siope = 25,5355
2 10.02 1.504 520 49,82 Intarcept = 10,6223
3 754 1307 48.0 44,07 Corr. coell = 0.9991
4 425 D984 380 %41
s 268 0.784 320 30.66 # of Observations: 5

MAFFINamansaunaden aazdunadey yrINNdunYasIEa 3

a1t

1.7

Range of Chart| 41 |
3imin |

VIHN STUVVUAWIDFUNFUNN $INA (WH131)

TSP High Volume Samplar Calibration )|

Verification Report No.
S02300290-E001 -TSF 02

PM Onsite
See: TseSuuusety
UTM : 47F 67287 =
Samples: ETSP#37
Recorder. ECRANG 1531
CONDITIONS —
Barometric Press. (hPa) Cormected Pressure (mm Hg)
Temperature (deg C) Temperature (deg K)
Average Press. (hPa) Corrected Avg Press. (mm Hg)
Average Temp. (deg C) 3 Average Temp. (deg K)
CALIBRATION ORIFICE
Brand Tisch Environmert Qsid Siope 2.03404
Modei. TE-S025A Qsid Intercapt -0.02658
Serlal# 759 Date Certified 18 Jan 2023
. CALIBRATIONS
“Pate or H20 Qsad ] Ic
Test# (n) (mmn) (chart) {corected)
1 1"z 1.591 520 4982 Slope= 26.3835
2 973 1482 500 4791 rercept «  8.4652
3 167 1.318 460 2407 Corr. coeff=  0.9970
4 583 1,150 400 3832
5 311 0.844 30.66 # of Observations: 5
Range of Chart| 40
.1 1.7 m¥min| 55
-
e
I . e
§
26 October 2023
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PM10 High Volume Sampler Calibration PM10 High Volume Sampler Calibration |

Verification Repoet No Verification Report No.
S02300290-£001 -PM 01 S02300290-E001 -PM 02
T"PM [ Onsite T T ™
Site: Tatoumeluwadtay
UTM : 47P 657893 1526248 _ Date- 26 Oct Date 26 Oct 23
Sampler: EPM10#32 Technica
Recorder: ECRDS01618125 Approva
CONDITIONS = CONDITIONS
Barometric Press. (hPa). 952.0 Corrected Pressure (mm Hg): 714.1 Barometric Press. (hPas). 946.0 Corrected Pressure (mm Hg) 7096
Temperature (deg C): 32.0 Temperature (deg K). 305.0 Temperatire (dog C): 31.0 Temperature (deg K): 304.0
Average Press. (nPa). 1013.0 Comected Avg Press. (mm Hg): 7586.8 Average Press. (hPa) 1013.0 Comecied Avg Press. (mm Hg) 7598
Average Temp. (deg C): 30.0 Aversge Temp. (deg K) 3030 Average Temp (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE = [ CALIBRATION ORIFICE ]
Brand: Tisch Environmental, Inc LM Qstd Siope 127368 Brand Tisch Enviranmental, Inc Qstd Siope 127368
Model: TE-5025A Qstd Intercept -0.01657 Model: TE-5025A Qatd Inercepl. 0.01657
| SeriaW. 758 Date Certified 18 Jan 2023 | Seria¥. 750 Date Certfied 18 Jan 2023
| — CALIBRATIONS 7 ] CALIBRATIONS |
Flale or H20 Qa [ C LINEAR Plate or H20 Qa | Ic LINEAR
Test & (n) (m3imin) {chart) (corrected) REGRESSION Test# (n) (m3/min) (charn) (correcied) REGRESSION
1 1133 1.740 0.0 Qe Slope = 164865 1 10.23 1.857 54.0 3535 Slope = 19.3758
2 9.15 1.585 480 30.06 Infercept = 4.1475 2 9.3 1.587 80.0 27 Infercept = 24307
3 6.38 1.308 400 .14 Corr. coott = 79 3 7.32 1.403 440 28.80 Corr coefi= 09937
4 an 1127 40 n22 SFR= 1210 4 4n 1.088 38.0 2356 SFR= 1214
5 319 0.929 200 19.61 SSP= 3588 5 298 0.900 00 1964 | SSP= 3065
_ # of Observations: 5 | P : # of Observations: _ 5
Range of Chart] 38 Range of Chart] 37
atSFR210%] 3% = al SFR 10 2 |
“ -
/ o ©

_ :
,’v

|

§ w

26 Oclober 2023

2
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Verification Test Report [ Verification Test Report

Report No.: Report No.:

S02300280-E001 -5LM 01 502300280-E001 -5LM 02

L1 PMm

Calibrated Date:

[zl Onsite UTM : 4TP BETEE4 1526246

28 October 2023

O P

Calibrated Date:

] Onsite UTM 47P 672885 1516308

25 October 2023

Site ; Tsudounviuvadou Site : Tendounasilin
Equipment: Sound Level Meter Equipment: Sound Level Metar
Manufacturer: PULSAR Manufacturer: FLLSAR
Model: 44 Model: 44
Serial : 2198 Serial : 2188
Environment: Temperature 30 ‘¢ Humidily 65 %RH Environmant: Temperature 30 °C Humidity B5 %RH

Refarence Standard:

Acoustic Calibrator Class 1 Mode! 4230, Brusl&Kjaer
Sarial No.1351075

Date of Calibration : 16 March 2023

Result of Test

Reference Standard:

Acoustic Calibrator Class 1 Model 4230 BruslSKjaer

Sarial No. 1351075
Date of Calibration : 16 March 2023

Result of Test

I
Reference Standard Instrument reading Error Adjust Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB} {dB) (dB) (dB) (dB)
83.78 9372 -0.08 83.78 [ 93.78 9370 -0.08 93.78

MAFFINamansaunaden aazdunadey yrINNdunYasIEa 3
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RE N
DUE DATE:
January 18, 2024
5 , 2
Calibration Certification Information
Cal. Date: January 18, 2023 Rootsmeter 5/N: 438320 Ta: 294 K
|Operator: Jim Tisch Pa: 7501 mm Hg
( Model #:  TE-5025A Callbrator 5/n: 0759
Vol. it | Vol.Final | avel. ATime ar a4
Run (m3) (m3) (m3) {min) | (mm Hg) {In H20)
1 1 2 1 1.3 3.2 2.
bl a i o (] 4,00
3] B i 0.8850 5.00
3 7] B 1| 0.8450 5.50
5 1| 0.6990 128 8.00
Data
vad | amd \/‘"W- a I aH(Ta/Pa)
(m3) {xaxis) {y-axis) Va {x-anis) (y-axis)
08961 0.7135 14145 — 0.9957 0.8854)
09918 0.9968| 2.0004 0.9915|  0.9964 12521
11183 2.2365 0.8@03| 111 13999
[ 137 23456 0. 11695
09833 1.4067| 28289 09829] 14062 1
m= 203736 _ m= 1.27576|
QsT 2 QA 7
™ 0.99997 ™
[OVol{(Pa-0P)/Pstd)(Tstd/Ta) | [AVol({Pa-4P)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime
For flow rate
Qstd= w( AH‘E%’ }-h) i Qa= Um A h/h) >

RECALIBRATION

-
; Gl r manometer in

: rootsmeter manometer ing (mm
3

temperature
 actual barometric pressure (mm HE)

 Intercept

US EPA recommends annual recafibration per 1998
40 Code of Federal Ragulations Part 50 to 51,
Appendix 8 to Part 50, Reference Method for the

of Matter in

the Atmosphere, 9.2.17, page 30

m: s|

2 2 a o 4
ﬂ1ﬂ3ﬂf1%ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!l')ﬂﬁlﬂﬂ ﬂﬂ!%ﬁﬂllﬁﬂé’ﬂll UH1INIANHATAITAT

VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

Certificate of Calibration

Certificate No. : 66-200066-1 Page : 10f2
su.mmedby: _
Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURA125-18
Serial No, ¢ 0034606552 IDNo. : ELABBALANCENOS
Capacity ; 120 g Resolution : 0.0001 g
Environment : On site calibration was carried out at the B304 Balence Room, Envilsb Co, Ltd.
Ambient Temperature : Q1720 °C
Relative Humidity : @101047.1) "%
Alr Pressure ¢ (1015.0 to 1016.0) mbar
Date of Recelved : 01 March 2023
Date of Calibration : 01 March 2023
Date of Issue | 04 March 2023
Callbrated by : Akaradath Thippichai
Calibration Method 3 In-house method CAL-M2001 based on UKAS Publication ref ; LAB 14

Edition 7 - November 2022

Reference Standard Instruments. 1 This certification is tracenble to the Intematiosal System of Unlts

Standard Weights
E261-E2624 C02222345 10 Nov 2023 National [zstitute of Merology (Thailand), (NIMT)

W5-27
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ertificate o

Certificate of Calibration

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

Certificate No. : 66-410024-1 $
Result of Calibration : Without Adjustment Page : 10f2
Submitted by :

{ |
Departure of indication from nominal value _

UUC Condition As-Recelved: Oood

Nomina! Vah Correction
- Unmrihly Equipment ; Digital Thermo-Hygrometer [
@® ( r ‘
® @ Manufacturer : Jedto Model :  HTC-1
01 0.0000 0.000083 .
% S Ca | Range Temperature : NNJA C Resolution :0.1 °C
1 o.oooo ’ Range Humidity :  N/A %RH. Resolution :1 %R.H. [
' 0.000085 ‘
Serial No, : PONPES852094 IDNo. : ELABTMHTCI0003
2 0.0000 0000099 |
5 0.0000 0.000110 Environment : Ambient Tefmperature : 23+ 2) °C
10 0.0000 0.000092 Relative Hiymidity : (50 & 15) %
1
20 0.0000 0. |
DWI?O Date of Recelved : 08 March 2023
50 00000} 0.00012 |
Dateof Calibration : 09 March 2023 i |
100 0.0000 0.00020
Date of Issue ; 09 March 2023
120 -0.0001 0.00038
Calibrated by : Chortip Samchusri

This result of calibration was found socurate as shown on date and pluce of callbration caly. Callbration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

This reperted uncertainty of measurement was based on a standard uncertainty muliplied by s coverage factor k = 200, by pared with standard probe sensor humidity/temp into humidity chamber,
VWG 3 100l of Wi <L v iiiely SO [ Reference Standard Instruments : This certification is tracesble to the Intemnational System of Units
Eccentrio emor Load 1ost 20 g Digita! Indicator with Standard Probe Temp&Hum
A L] c D B B E D 1D b, Cert. Na, Due Date Trnceabliity
00001 00001 00000 00000 0.0000 8 A 400034 & 400036 SC-H-DO021/66 11 Jul 2023 Success Gateway Co,, Lid., Accredited by TIST Calibration No,0268
Repeatability Loadtest  : 100
Bidév. : 0.00004

‘The Uncertainties are for s confidence probabllity of approximately 95%

A AT

ST HL 1 4 0l Bs ol

a a 72 v 2 Y a Y s
MAIBIINIATATTULIAADN AUSTAULIAADN UH1INYIAYNHATANTAT W5-28
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

ertificate Calibration

Part Number: EO04NISSE15A00V3 Reference Number:  160-402021734-1
Cylinder Number: EB0140782 Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
Certifleate No, : 66-410024-1 Page : 2012 PGVP Number  A12021 Vaive Outiet:
Gas Code CO,NO,NOX S02 BALN Certification Date Feb 19, 2021
UUC Canditlon As-Reclved : Cood ration Date: 18, 2024
Resuit of Callbration : Wilhout Adjustment Cortifcason parfomad in accordance wit ‘EPA Traceatilty Protacol for Assay and Carsfication of Gesesus Cabbration Standwets (May 2012)° docunent EPA
BO0R-12831 m?;;-: :l:;; Srocedams "m,g:ﬁ' Methadongy doe sat reque cormection for anaytical medemnce. This cyieder hus & bl wne yical
urcertanYy as stuted 2 conhd v 5 e e which affect e ¢ i = ety L
Funttion 1 Temperatare measurement -onfdonce vw L'.,Z.‘n:.‘?."...ﬁ' ;::.c.;:; “c:a-’ e s of s Caideuton mixti. Al CORCORREGRS %y on 3
Reference Humidity @ 50 %R.H. el NN
- ANALYTICAL RESULTS
Standerd Temperatare | UUC Reading Gutoatien Doty c R Actual Protocol  Total Relative Assay
e ey ) (+'c) Concentration Concentration Method Uncertainty Dates
NOX 45,00 PPM 44.88 PPM a1 +/~1.4% NIST Traceabie 02122021, 02112021
25.01 25,0 0.0 0.46 NITRIC OXIDE . 45,00 PPM 4462 PPN a1 +/-1,4% NIST Traceable 0201212021, 02192021
SULFUR DIOXIDE 45.00 PPM 45.34 PPM G1 +-1.1% NIST Traceable 021212021, 021602021
CARBON MONOXIDE 4500 PPM 4500 PPM a1 +-1.0% NIST Traceable 0211572021
NITROGEN Belance - " B
e —— -
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
—
| NTRM 200611-0¢ CCT07968 49.52 PPM NITRIC OXIDENITROGEN +-1.0% Fen 02, 2025
+ Without Adjustment PRM 12386 Dbesa2s 991 PPM AIRNITROGEN DIOXIDE 2.0% Feb 20, 2020
Result of Callbration thowt Adjustme Gans 126206886 cexzo7 4.002 PPM NITROGEN DIOXIDENTROGEN 21% Aug 15, 2021
Peasien Humidity measurement NTRM 0141709 KALOG3190 49.87 PPM SULFUR DIOXIDEMTROGEN o 10% An 20, 2022
. NTRM 08012341 KALDO4T18 4857 FPM CARBON MONOXIDE/NITROGEN - 0.6% 4un 07, 2024
ke Lads - %
Standard Humadity UUC Reading Eiieetion — ANALYTICAL EQUIPMENT
(S6RH.) (MRH. ) (HRH. ) (2 36R.H) Instrument/Make/Model Analytical Principle Last Multipoint Calibration
| SIEMENS UL TRAMAT 6 N1KD57S NOIR Jan 27, 2021
50.00 49 1 22 Nicokt iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
‘ Nicolet iS50 F TR ALIP2010245 NO2 FTr Jan 21, 2021
Nicolet iS50 FTIR AUP2010245 502 FTIR Jan 21, 2021
e e

Triad Data Available Upon Request
NOTES:
Gross Weight: 28.4 Kg
Remark Nat Weight: 45 Kg
POW¥ 5221000406

UUC : Unit Under Calibration

This resuit of calibration was found accurste as shown on date and place of calibrasion only,
This reported uncertainty of measurement was based on & standard uncertainty multiplied by a coverage facter k=2,

providiog s level of confidence of spproximately 95%

A 2 a Y s W5'29
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S02 Analyzer Verification Test Report S02 Analyzer Verification Test Report
Calibration Report No.: AP-86610001 Calibration Report No.: AP-S6810001
Calibrated Date: 1-Oct-23 Calibrated Date: 1-Oct-23
D pe O onsite Zem [ onsie
Instruments Information Page:1/2 o
Analyzer Type: SO2 Analyzer Manufacturer AP|
Model: 1004 S/N: ESOAI100E01002 = 1.0ct-23
Time 13:45 ]
) X karge b0 - 20000 PR 500.0 5000
Calibration System Sutiity (Zoro Gas) < 0.2 FPA 0z 01
Calibrator Unit — Standard Gas e Flow 850 (+/- 50) cimin 5820 5910
101 NOx Conc 45.50 Y] PMT Dutector 0 - 5000 mv 2556 61.0
SIN: 792 NO Conc 4550 PPM INam PAT Datoctor 0 - 5000 o [T )
ZERO AIR G“‘“';;:" 22‘3700‘ i%’ Conc ‘ggag irx s 400-600 comstant v 807.0 8070
: Conc 4! Pl
= oces 2600 (+/ 20) m
Expire Date: Mar 31,2026 EB0160267 T 30 ok 1) Pt T B T
Environment: Temperature__235 °C Humidity: 59 %RH UL TENE s L L e Bai
AT TEMP 7 (+11) Denages C [ 80
Calibration Report W lame 1000 4800 mv 19810 1801.0
Foro Span o Rato 90-120 0 026 245
Status | Reference Reading Drift Reference Reading Driftd [STR. Light (Zero Gas) [$100 s o8 Lil4
mul ) w fezuz Dok PMT }-50) - (v200) L4 38 a6
Before 0.0 34 34 400.0 387.0 1.7 [Dark lamp 84 - (+200) v 505 87.0 ]
| Aftec 0.0 07 0.7 400.0 395.0 06 5AMP PRES 20-30 contant WA 20.3 2.3
T Voits 12000 (+/- 500) mv 1882.0 20440
502 Conc 1000 (+1- 250) 2 8410 10220
| jSO2 Slope 1 (- 03) - 1224 1,104
‘ Single Point Calibration Chart P 2% o 28 o2 —
Statalty #t Zaeo <02 | PPR o2 o2
500 [Stabilty at Span [« 2 ppb @ 400 ppbd PP8 0.2 02
400 aro Gas (D.00 PPB) 0 ppb 34 07 ) |
[Boen Gas (400 PP | 400 | Dot | 387.0 | 3850 | "+ 5% of Range

00

200

Reading (ppb)

Calibrate

hisireport shal not be reproduced except fulwittout the written his report shel not

= ———————

a a 2 2 a Y s _30
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I S02 Analyzer Verification Test Report —I

| S02 Analyzer Verification Test Report |

Calibration Report No.: AP-S8610007
Calibrated Date: 1-Oct-23

Calibration Report No.; AP-S6810007
Calibrated Date: 1-Oct-23

4 pm O onsite e O omsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP
Model: 100A S/N: ESOAI100A01175 Date 1-Oct-23
Time 1310
y 3 Range 50 - 20000 ) 500 500
Calibration System Stabikty (Zero Gos) <02 ) T 02
~ Callbrator Unit Standard Gas Sampio Fow 630 (+- 50) i ) 859
<L =
Dilitor Model ESA MG 10T NOx Conc 4550 PPM IPMT Detector 0 - 5000 mv 365 345 -
SIN: 782 NO Conc 45.50 PPM -
INorrn PMT Detector 6 - 5000 v 341 Ex
ZERO AIR Genearator ZAG7001 $02 Conc 45.59 PPM ’PS e "; — T ——
SIN: 844 CO Conc 4500 PPM — —
Expire Date: Mar 31,2026 EB0160267 idal e v, L - - =
RGELL TEMP 50 (+/- 1) Oresgen C 5 50
Environment: Temperature_ 238 'C Humidity.__ 65 _%RH [POX TEMP 040 Droagas C 34 2.7 -
PMT TEMP 7 {%1) 3 Dreegee C a0 8.0
Calibration Report UV ey 10004900 mv 40340 40340 |
ZW n Lomp Rotlo 30-120 » 1140 1140
Status Reference Reading Drift Reference Reading Driftt%e STR, Light (Zom Gas) <100 ) 29 =
{08) Eg0) {pgt) ) opt) = Dark PMT 5] - (+200) - “y a7
Befo 0.0 15 C s 4000 380.0 A3 ] jDerk mmp -50) - (+200) - o 51 51 —
___ After| 00 06 086 4000 401.0 0.1 SAMP PRES [70-30 conterr NHGA 28.1 278
T Volis 2000 (- 500) mv 2004 2029
[502 Cone 1000 {+i- 250) PPB. 1002 1010
1502 Slopa 1 (- 0.9) - Q520 0.508 A
Single Point Calibration Chart S02 Offsmt. < 250 b mv 85 1331
[Stabiity al Zero <02 o8 01 | &1
500 Stabinty at Span =< 2 pp @ 400 ppd g s 02
L e oo Gas (0.00 PPB) ) 3 15 06
8 -~ - s QU |spen Gas (400 PP ) 1 400 | s I 3200 | 4010 | = 5% of Runom |
§ 200 / mteee At
100 Calibrate By:
0 i
0 Date:
Rete
'
1 L4 0
hisireport shell nat be reproduced excep! Infullwithou his repert shol not be re ¥ a

a a P v 2 v 2 o g W5-31
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I NOx Analyzer Verification Test Report | | NOx Analyzer Verification Test Report |

Calibration Report No.: AP-N6610002

Page:1/1 Calibration Report No.: AP-N§510002 Page:1/1
Calibrated Date: 1-Oct-23

Cafibrated Date: 1-Oct-23

PM — Onsite “ pm ' Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP!
H i 2
Model: 200A S/N: ENOAI200A02243 Datn 1-0ct-23
i 10:10
2 90 0,00 - 500,00 PPB PPe 500 500
Calibration System [Saataty (Zaro Gas) <02 ) [T 0.2
Calibrator Unit Standard Gas [Sarrgio Flow 1800+¢- 50 o T3 404
ey NNO(; g::c :g gg f*’M [ozone Flow lo0-50 colmin 74 [
| < PM
ZERO AIR Genearator ZAG7001 SO2 Conc 45.58 PPM [PMT Dotoctor Jo sc00 v 51 2%
SIN: 644 €O Conc 4507 PPM i i = 22 =
Expire Date: Mar 312026  EB0160267 RVED 290,900 consient . 2 2
DoPs 2500 ~i- 200 v 2556 2556
Environment: Temperature_ 232 °C Humidity: 62 %RH RCELL TEMS 50+ 1 Nreagmn C. 50 el
- - - BOX TEMP [20-35 Dresgee C 302 28
Calibration Check ( Before adjust ) (PMT TEME 7 +1 Drosges C 15 75
gy _Span_ 128 TEMP 50v 4 Dreeges C . -
GAS Reading Value | Expected Value Dnft Reading Value | Expected Value MOLY Temp 315 +/- § Orwegen C 380 3145
(ppb) {ppb) (ppb) (ppb) (ppb) Drift% IRCEL PRES 4-10 contant N-Hg-A [ [
NO 3.3 4 00 3.3 410.7 400.0 1.2 SAMP PRES [20-30 cardant IN-Hg-A 0.2 A
NO, 57 0.0 57 22 0.0 0.3 INO Siape 1+.03 0420 asz2
NOX 9.0 00 9.0 4123 4000 15 iAo T asst anse
Calibration Check ( After adjust ) ING Offont 10 40 + 150 o 178 178
. Zero Span INOx Ofsat 1010 + 150 mv 0 50
GAS Reading Value | Expected Value Drift Reading Value | Expecled Value
(ppo) (ppb) (ppb) (ppb) {ppo) Drift%
NO 0.7 0.0 0.7 403.2 400.0 04 [Zaro Velue NO o ppb 3a o7
|__NO. 08 0.0 09 18 0.0 02 NOx 0 pob 20 15
NOx 16 = 0.0 16 405.0 400.0 086 f— . = s peery 02
4123 405
Single Point Calibration Chart = = = = -
450
8 400
Z— as0
=
g 0 Calibrate By
g 250
T
5 200 Date
g 150 4
g 00 4
3 4 50 48
o8

hisireport shiel not be reproduced except nfulwithout the written his.report shell not be
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NOx Analyzer Verification Test Report | NOx Analyzer Verification Test Report 1
» AP-N8610001 "
Calibration Report No. ‘ O::a 0 Page:1/4 Calibration Report No.: AP-N6610001 Page:111
- c?‘]"’"‘" ot Calibrated Date: 1-Oct-23
< L 2 7]
PM Onsite 2 PM = Onsite
Instruments Information
Analyzer Typa: NO/NO2/NOx Analyzer Manufacturer AP| =
Model: 2004 S/N: ENOAI200A01879
100829
wl 10:%0
Calibration System :l':': - _— = = =
- = - [
Callbrator Unlt Stndard Gos o ; = >
— [Barpin Flow 600 +/- 50 oeimin 482 494
Bilutor Model ESA MGG 107 NOx Conc 46.50 PPM - 1 -
SIN: 782 NO Conc 48,50 PeM Prom P ua == I i
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM [PMT Detector 05000 mv. 81 26
SIN: 544 Co Conc 4507 PPM INFRO 20-150 -mv 533 33
Expire Date: Mar 31,2026 EBO160267 jaee J400-200 constont Y a1 LA
DCPS [2500_+-. 200 my — ) 2556 iy
Environment: Temperature__ 232 °C Humidity: _64- %RH RCELL TEMP 504/ 1 Drmagen C 50 5
- BOX TEMP f20-35 Drwagen C 02 28
Calibration Check ( Before adjust ) [PMT TEMP it i1 Droages C 7.5 78
Zero n Js rewe 50+ 4 Drongee C - .
| GAS Reading Value | Expected Value Drift Reading Value | Expected Value MOLY Temp 318 +i- 5 Drwsges C 3180 3145
| (ppb) (ppb) (ppb) {ppb) (ppb) Drift% [RCEL PRES 4-10 contant WNHgA 88 [
NO 32 00 32 R 400.0 35 [SAMP PRES [20-30 contant W-Hg-A %2 318
NO, 25 0.0 25 45 0.0 06 | INO Sope 1+ 03 0420 0822
NOx 57 0.0 5.7 367.0 400.0 04 = e ~ e
Calibration Check ( After adjust ) N Omaot 10 10 + 150 mv 178 178
Zero Span INOX Oftast 10 10 + 150 v’ 50 50
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
epb) {ppb) _ppb) {ppb) (ppb) Doft%
NO 03 0.0 0.3 400.3 4000 0.0 Zoeo Vo NO 0 pob 32 03
NO, 06 00 06 36 00 04 NOx 0 pob 57 0.9
NOXx 0.9 0.0 0.9 403.9 400.0 0.5 :
Span Vaue NO 400 pob W25 4003
= "
NOx 400 ppb W70 403.9

Single Point Calibration Chart

Calibrate By ;

Date:

s yaer Reaging (NO)

NO Refsidel Value (pp

hisyreport shel not be resroduced except inful.without the written 4
i repert shisll not be
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| CO Analyzer Verification Test Report

VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

Calibration Report No.: ES-C8610008
Calibrated Date: 1-Oct-23
“ pm U Onsite

Instruments Information

CO Analyzer Verification Test Report

Calibration Report No.: ES-C8610009

Calibrated Date: 1-Oct-23

(=

Page:1/2
Analyzer Type: CO Analyzer Manufacturer Environnement SA, France
Model: .CO12E S/N: ECOESACO12E202
Calibration System
Callbrator Unit . — Standard Gas
Dilutor Model oA WGCI01 NOx Conc 46 50 PPM
SIN: 792 NO Conc 46,50 PPM
ZERO AIR Genearator ZAG7001 802 Conc 45.59 PPM
SIN: 844 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EBO160267
Environment: Temperature__ 246 'C Humidity: 62 %RH
Calibration Report
. Zero Span_
Status [Reference Reading Drift Reference Reading Driftt%
‘ PPV Eﬂ (PPN (PPM) (PP
| Before] 00 0980 1.0 450 4420 08
After 00 0.054 0.1 450 4532 0.4
Single Point Calibration Chart
0
as L—% 7
a0
8 "l
_g —w— Beloe

Readsng (PPM)
a8 B

Wiz report shel not be reproduced excopt iInfulwithout the wittfen o

e meee At

2 2 a o 4
ﬂ1ﬂ3ﬂf1%ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!l')ﬂﬁlﬂﬂ ﬂﬂ!%ﬁﬂllﬁﬂé’ﬂll UH1INIANHATAITAT

Cl pm | Onsite

Date 1-0ct-23 Time 10:08:00

(Option 0.0 mv +5 V Sensor 5

*33V 33 v +24 V 242

12 V e v 46 V 51 v
24V mv

IR current ratiao 884.7 mA Pose current 8182 mv
Optical T, 460 deg C Pbee T. 24.2 deg.C
Measure sg. 506.4 mv Refer Sig. 456 .4 mv
Min sig. 945.0 mw Max Sig, 2840 mv
inst, Rato 1.108 Ratio 1.105

Red. raito 1.108 intemal Temp. 289 deg C
Source Temp, 46.0 deg C Gas Presure Qg7 hPa
Up Presure 847.0 hPa Flow 5G I

Calibrate By

histreport shell not be reproduced except fullwithout the wifften epprovel of Nesdiss Supply Instrument Co.L*

Date:
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L

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6610010
Calibrated Date: 1-Oct-23

| Onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer

Manufacturer Environnement SA_ France

his.report shel not te reproduced except Infullwithout the

Model: CO12E S/N;: ECOESACO12E203
Calibration System
Callbrator Unit Standard Gas
Bilutor Model ESA MGC 101 NOx Conc 46 50 o
SIN: 792 NO Conc 4550 PPM
ZERO AIR Genearator ZAGT001 802 Conc 45,58 PPM
S/N: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Envir t: Termp 247 _C Humidity: 62 %RH
Calibration Report
Zero Span
Status ["Reference Reading Drift Reference Reading Drift%
[ )] [ aal) ) (PPM) (3300 e
Before! 0.0 1.345 1.3 45.0 45.90 1.0
After 0.0 0.098 0.1 450 45,40 04
Single Point Calibration Chart
=
s
40
E 3
[ ]
g s i
g 20 —7
0 2~
) T cl—
0
“ + & ‘Refarpnge (PAY]
' Y -

MAFFINamansaunaden aazdunadey yrINNdunYasIEa 3

VIHN STUVVUAIWIAFUNFUNN 100 (WH1951)

L

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6610010

Calibrated Date:- 1-Oct-23

[ pm [ onsite
22

Dato 1-0ct-23 Tima 10:08:00
Option 00 mv +5 V Sansor 5
433V a3 v +24 242 v
+12 V 18 v +5V 51 v
424 V 11 m
IR current rafisa BB4.7 mA Pbse current 618.2 mv
Opticat T, 48.0 deg C Phse T, 242 deg.C
Measure sig, 506.4 mv Refer Sig. 456.4 mv
Min sig. 945.0 mv Max Sig. 2840 mv
inst. Ratio 1109 Ratio 1.108
Ref, rato 1,100 Internal Temp. 289 deg C
Source Temp, 460 deg.C Gas Presue | 997 hPa
Up Presure 847.0 hPs Flow 59 h

Calibrate By:

nisireport shell not be repreduced except Infulwithou? The wiitten epprovel of Needss Supply Instrument Co.L

Date:

W5-35
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21-66/038|

Request No,

CALIBRATION CERTIFICATE

Submitted by
Address

Calibrated ut Electrical and F

ronic Standards Laboratory, Industrial Metrology and Testing Serv
Soi 1C, Bangpoo Industrial Estate, Sukbumvit Rd., Mua ng, Samutprakan 10280

Instrument Calibrated Ambient Environment

Description Sound Level Calibrator Temp

Manufacture Bruel & Kjacr

Model 423( :
Ambient Pressure (10

Serial N 1351075

Standards used : 1. Digital Function Synthesizer NF Electronic DI

JA SN 122037

uring Amplifier Brucl&Kjaer 2636 S/N 1537484
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214

4. Digital Multimeler Agilent 34401 A S/N MY4400556(

5. Pressure Transmitter Vaisala PTB202AD $/N T0650001

6. Audio Analyzer Keith 2015-P S/N 4106495

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

Calibration Procedure: CP-102-04 based on IEC 60942-2003. Th

nd pressure of instrament was

measured by standard microphone using an insert ve

This instrument has been calibrated agai i

Laboratary (EEL), which are traccable to the interational System of Units through the Nationa! Institut

Metrolog hailand).

The information on acteal reading is attached herewith and
measured values only

Date of Receipt 1 14 Ma

Date of Calibration 16 Mar. 2023

a a 2 2 a o 4
ﬂ1ﬂﬁﬂf13ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂlnﬂﬁlﬂﬂ ﬂﬂ!%ﬁﬂlnﬂé’ﬂll UH1INIANHATAITAT

MTC No. EEL. BP

ce Centre

151 standards maintained at Electrical and Electronic Standards

TSR

=

PR e i e

T

VIHN STUVVUAWIDFUNFUNN $INA (WH131)

Request No 21-66/038] MTC No. EEL. BP. 70/366

The reported expanded uncertainty is based upon & standard uncertainty multiplicd by a covers

factor k = 2, providing a level of confidence of approximately 95%
Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101,325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limiz

Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Brucl&Kjaer 4180 93.78 0.22 £0.10 +0.404dB

2. Frequency

Standard Microphone Measured Frequency Devinted valve | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
172 inch Bruel&Kjaer 4180 999.0 -1.0 + 15 11.0%

3.Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit

IEC60942:2003 Class 1

I'ype (%)

172 inch Brucl&Kjacr 4180 1,05 £050 +3.0%

Note : 1. No adjustment
2. The calibrator pressure correction was not included
3, The microphone volume comection was not include

Calibrated by A

Date of Calibration + 16 Mar. 2023

Date of Issue ¥ 17 Mar. 2023

End of Certificate 2

to the Items tested/calibrated of value 3

tficate and publ 1 full are proh

Advertising the Aeg

W5-36
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(1]

fssued by Callbrabon & Test Section 2 Meteorologecal Instruments Bureau

The Result of Calibration

Date of lssue 2 October, 2023 Certification No. 34123
Page : 1 of § Seasor Wind Speed & Wind Direction Model WSD-I F Certification No, 341/23 "
2 October, 2023 Serial No, 1226 Page : 2 of §
Object i wiasfienrradng Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacuinen | Velocity Velocity Correction
Manufacturer 3 DYACON misec ke #10 | wbnsao | mysec misec misec
1 1.00 . - - 0.7 0.30
Type . Diata Logge: MS-100 i 302 . ' - 29 0.12
5.00 - - * 50 0.00
2 Seral Mo, = 130152 D M. T NWSDCMS1200152 ' .04 - - - 7.0 0.04 I
9.02 . - - 9.1 -0.08 3
Cusiomer | 1101 - - - 1.0 0.01 _
| 13.01 : . . 13.1 0.09 !
15.01 - - - 149 011
Calibraion Condition ; Temperate 259 °C  Barometric Pressure 10089 hPa 17.02 v = . 17.0 0.02
20.02 - " - 20,0 0.02
NATIONAL STANDARD WIND TUMNEL cromanometer Theodor Friadrichs FCO14 Seral 8310119
HOOK GAGE NO 1425 Wind Aloft Plodting Board Wind Aloft Plotling Board
M.LET. Test Reference Mumber T31/241460 | US.DEPARTMENT OF COMMERCE WEATHER BUREAU |
Uitrasonke Anemom ater Model CAB5-3TV (sensor TR-90AH) i WIND DIRETION TESTED WIND DIRECTION i
Sarial Nurmber 110730028 (sensor 120629586) ) 0
JOFAN QUALITY ASSURANCE ORGANZATION 3 90
STANDARD THERMOMETER ) Theodor Friedrichs - Dry No.8380/34 Wetl No. BI85/E4 180 180

a a 72 v 2 Y a o s
NMAIFINGFTATTIUIAADN AUTTIULIAADN UNINAYNHATAITAT W5-37
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The Result of Calibration

Sensor Tempersture Model TPH-1 C Certification No, 341/23

2 October, 2023 Serial No. 6277 Page : 3 of §
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c ‘c
45.2 4t 00
3 31.2 0.1
5.8 5.8 !

TETETT

2 2 a o s
ﬂ1ﬂaﬂf1%ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂlnﬂﬁlﬂﬂ ﬂm:mmﬂﬁ'au UUNNIAYNYATAITNS

VIHN STUVVUAWIDFUNFUNN $INA (WH131)

The Result of Calibration

2 October, 2023

Sensor Humidity Medel TPH-| C

Serial No. 6277

Certification No. 341/23

Page :

Stardard Relative Humidity Sensor Reading

Humidity Raading Corroction

% LM, % R.H. % R
862 824 a8
624 9.8 26
456 442 14

Calibrated

W5-38
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Date of Issue 2 October, 2023 Certification No. 34123

Page: SofS

Tufuses

™ A v ' 4 o -
mhtentufiveFusesdr nTeaiany e Davis Instruments 11Uy TIPPING
BUCKET Product No. 7342,026 Mfg. Code. EWSDCMS1200152 ¥iims roufisuiunnaia
AuuuunAmn I3 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON

- - d a
No. 71082 unazamnsoh I1F14 fidgndesnmisonziBuaveunieaiie (0.2 mmTIP)

MAFFINamansaunaden aazdunadey yrINNdunYasIEa 3

VIHN STUVVUAWIDFUNFUNN $INA (WH131)

lssued by : Calibration & Test Sectionl Meteorological Instruments Bureau

Date of lssue 21 February, 2023 Certification No. 069/23

Poge : | of 6

Object s wissilonssdegaiiesiinen
Manufacturer Novalynx

Type 3 data Logges 110-WS-25DL-D
Serial No, % EWSNV110WS2503

Customer

21 %0 e Prassuf 10119 hPs
Calibration Condition : Temperature 25, C Barometric Pressure 011.9 hPa

NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 542 S/N 91563

GAGE NO 1425 wind Aloft Plotting Board

N.I.S.T. Test Reference Number 731/241460

Model DA-850-3TV (sensor TR-30AH)

Ultrasonic Anemos

Serial Number 110730028 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

aa00V0ed Wet No 83892/94
STANDARD THERMOMETER

W5-39
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The Result of Calibration
Sensor model EWSNV110WS2503
Certification No. 069/23
21 February, 2023 Page : 3 of 6
The Resu,t Of Ca”brat’on Standard Barometer Tosted Barometar Correction
Sansor mode EWSNV110WS2503 Certification No. 069/23 I . st
21 Febraary, 2023 Page : 2 of 6 1018.44 1015.91 047
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 104289 1043.72 083
Ultrasonle Anemometer | Pressure | Vacumm| Veloclty Velocity Correction 1012.60 1013.45 085
misee - b 20 misee misec m/sec 12.46 1013.11 065
1.00 » - . 04 0.60 101 ) 1012.63 084
3.02 = s - 28 022 1011.30 1012.098 0.79
5.00 « - 4.5 0.50 100087 101074 0Bt
e 2 & " by 1008.66 1010.44 0.78
e : - . 90 h.02 1009.40 1010.6 0.78
1101 . - 11.0 0.0l 1008.71 1000.89 '.18
13.01 - - - 128 021 1600:00 48 -
15.01 . - - 148 021 - — i
17.02 > 16.8 0.22 5 " or
2042 s B i cars de 1010.88 101153 087
1011.21 1011.81 0.60
Wind Aloft Plotting Board. 1013.0% 101345 0.44
US. DEPARTMENT OF COMMERCE WEATHER BUREAU 1013.40 1014.27 087
WIND DIRETION TESTED WIND DIRECTION 1012.91 1013.45 054
. 101244 101317 0.73
90 1008.08 1009.24 1.25
Average

MAFFINamansaunaden aazdunadey yrINNdunYasIEa 3
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VIHN STUVVUAWIDFUNFUNN $INA (WH131)

The Result of Calibration

Sensor model EWSNVI10WS2503 Certification No, 069/23

21 February, 2023 Page : 4 of 67
Standard Tomperature Sensor Reading
Tomg Reading Correction
‘c ‘c c
45.5 45 04
¥ 30. 0.1
154 156 0.2

MAFFINamansaunaden aazdunadey yrINNdunYasIEa 3

|
- |

The Result of Calibration

EWSNV110WS2503  Certification No. 06923

Sensor model
21 February, 2023 Page : Sof 6

Standarg Relative Humicity Sensor Reading

Humidity Reading Cormaction

% RAH. % RH. % RLH,
835 785 40
624 589 25
425 4.2 3

T

W5-41
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Date of Issue 21 February, 2023 Certification No. 069/23

Page : 6of 6

TuFuses

% I soiil gl
wisfenfutiveiusosit niesiadu tie Davis 1y TIPPING BUCKET

ID No EWSNV110WS2503 yimsmouiivyiuudrhuuiudinie GAUGE

DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA

munsoh W fdgndemwiwaziduaveanio

a a 72 2 a o
ﬂ1ﬂ3ﬂf13ﬂﬂ1ﬂ1ﬁﬁ5ﬁﬂ!!'3ﬂﬁlﬂﬂ ﬂﬂ!%ﬁﬂlnﬂé’ﬁlll Nﬂ1ﬁﬂﬂ1ﬂﬂ!ﬂyﬂiﬂ1ﬁﬂg
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