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‘_ TSP High Volume Sampler Calibration

Verification Report No.
S02200264-E001 -TSP 01

0 PM  [3 Onsite

Site:
UTM : 47P N 1517398 E 664626 Date: 20 Jan 23
Sampler; ETSP#41 Technical:
Recorder: ECRANG 15315230 Approval

CONDITIONS

Baromelric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8

Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0

CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Madel: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd | ic LINEAR
Test # (in) (m3#min) (chart) (corrected) REGRESSION
1 11.25 1.643 50.0 49.34 Slope = 20.7889
2 9.42 1.505 46.0 45.40 Intercept = 14.8442
3 7.33 1.330 440 43.42 Corr. coeff.=  0.9923
4 528 1.132 38.0 37.50
5 3.19 0.883 340 33.55 # of Observations: 5
— Range of Chart] 39
ati 7 m3/min 50
e ;
|
| |
| |
[ T
} i R l
1 t
i { {
| 20 January 202
i 0 January 2023
|
| Approved by :
_ | ' | 1 20 January 2023
|

This repart shal ot be

B www.evitesting.com

[ —
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[ TSP High Volume Sampler Calibration ]
Verification Report No.
SO2200264-E001 -TSP 02
L Pw = Onsite
Site. Tsowemnseuswaod
UTM : 47P N 1517277 E 664893 Date: 20 Jan 23 2
Sampier: ETSP#3T Technical
Recorder: ECRANG15316228 Approval
CONDITIONS

Barometric Prass. (WPa) 10100 Carrected Pressure {mm Hg): 757.6

Temperalure (deg C). 32.0 Temperature (deg K). 305.0
Average Press. (hPa) 10130 Cormecied Avg Press. (mm Hg): 759.8
Average Temp. (deg C) 30.0 Average Temp. (deg K): 303.0

CALISRATION ORIFICE

Brand: Tach Envronmantal, Inc Qsid Slopa 203736

Model: TE-50254 st Intercept £.03733

Serisle. 759 Date Cenfied 18 Jan 23

CALIBRATIONS
Plate or 20 Qste ] ic UINEAR
Test# (in] (m3min} (chart) {cormected) REGRESSION
1 1124 1.642 50.0 49.34 Slope « 20,6324
2 942 1.508 480 45.40 Intercept = 14 6557
3 733 1.4 420 4148 Corr. coefi=  0.9940
4 529 1132 380 37.50
5 319 0.883 340 33.55 # of Observations
Rarge of Cherl] 38
| m1.1-17mdwmin] 80 |
- —
-
2~
- -
M Calitrated by

Approved by

20 January 2023

e e 354 59 reEu w0 ez AL 3 b e Bl f Ere

www.evitesting.com
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evit
’_ N PM10 High Volume Sampler GallbrmT i

Verification Report No.
S02200264-E001 -PM 01

Tntznenganemednfioy

+ ATH N AB1TA60 E SGAGRE Dale: 20 Jan 23
Tl EF a3 Tedmicat
Recorder. ECROSIA1E124 Agproval

CONDITIONS

Barormelric Press. (hPaj 10100 Gormected Pressure (mm Ha) 7576
Temperahre {deg C: 32,0 Taifpesatune {deg K 3050

Average Fress. (hPa) 10130 Corected Avg Press. {mm Mg): T58.8

i Average Temp. (deg CF 30.0 Awerage Temp. {deg ki 3038

| CALIBRATION ORIFICE

I Brand: Tisch Enviranmental, ng Ceid Sicpe F
Mocel TE-S0254 st Intercept: 002337
k] 758 Cnte Coriffed 18 Jar 23
CALIBRATIONS =
Flala or Hin Qn ] c T LINERR
Tesl® m {mdimin} {chart) {eormacted) REGRESSION
i 10.67 16543 520 280 Sopa = 158230
2 848 1484 480 30 48 inlarcest = 7.0708
3 612 1308 440 2.9 Corr. coetle  0.8860
4 LB7 1118 380 2411 SFR= 1141
& iz 0.ae7 M0 .57 G5P= 35.58
# of Chsonvators: &
Range of crmJ =
%] 42 |
i :

s

m | |
i | / e nj”.’

"
J 20 Jan; 203
i owl |
’ | 20 Jaruary 7623
- = ) 3 n w in
= www.evitesting.com .
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PM10 High Volume Sampler Callbration I

Verification Report No.
S02200264-E001 -PM (02

] Onsite E
Site: Tsewounmwusivaud
UTM : 47P N 1517277 E 664893 Date: 20 Jan 23
Sampler. © e Technical
Recorder ECRDS016181233 3 Approval
CONDITIONS

Baromewic Press. (hPa): 10100 Cormected Prassure (mm Hg): 7576
Temperature (deg C). 32.0 Temperature (dog K): 2050
Average Press. (hPa) 10120 Corrected Avg Press_ (mm Hg): 753.8

Average Temp (deg C) 30.0 Average Temp. (deg K): 303.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, inc Ostd Siope: 127576
Model TE-5025A Qstd Intercet 2.02337
Serie#® 759 Date Certified 18 Jan 23 =
CALIBRATIONS .y
Plate or 20 Qa 1 c LINEAR
Test# () (m3demin) (charty  (corrected) SRESSION
1 11.00 1668 500 Scpe= 14.8210
2 945 1547 480 intercegt = 7.3633
3 6.85 1.320 4“0 Corr. coefl= 09925
- 482 1.110 a0 SFR= 141
5 316 0802 20 SSP= 3843
# of Observators. 5
Range of Chart| 37
81 SFR £10% 49
"o &
//
» Calibratod by :
—
{ 20 Janugry 2023
Approved by
- 2D January 2023
www.evitesting.com T I T e

W5-88



MenuNIRanuaswaeUgunMdwIadoutlszsii 2565

P
Iﬂﬁﬂﬁi%’ﬂllsﬂuﬁiﬂlﬁﬂfuﬂ?ﬂmwuﬂ1uﬂi (ﬂ%ﬂ:/‘l 2)

| Verification Test Report

Report No.:
S02200266-E001 -SLM 01

[0 Pm & Onsite UTM 47PN 1517308 E 664626

Calibrated Date: 20 January 2023
Site : Taduungameiadou
Equipment: Sound Level Mater
Manufacturer: PULSAR
Model: 44
Serial : 1973

Environment: Temperature 25 ¢ Humidity 72 %RH

Reference Standard: Acoustic Calibrator Class 1 Model 4230, Breel&Kjaer
Serial No.1351075
Date of Calibration - 21 March 2022

Result of Test

UIHM szvvvudanrungann $1da Q)

Verification Test Report

O em

Report No.:
S02200266-E001 -5LM 02

[<] Onsite UTM 47P N 1517260 E 664812

Calibrated Date: 20 January 2023

Site : TsowmunauswsLd

Equipment: Scund Level Meter
Manufacturer: FULSAR

Model: 44
Serial : 2157

Environment: Temperature 25 °'C  Humidty 72 %RH

Reference Standard: s.. zic Cabrator Glass 1 Model 4230 Brusl&Kjaer

Sarsal No. 1351075
Date of Calibration . 21 March 2022

Result of Test

Reference Standard Instrument reading Error Adjust
[dB} (dB) (dB) [dB)
9366 8357 4.08 9366
Calibrated By:
Drater: 20 January 2023
Approve By

Date: 20 January 2023

T Tepoart Skl o T repwnced xcet Tt The vy

I www.evltesting.com

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

Reference Standard Instrument reading Error Adjust
(@8 {48} (dB) {d8)
B2.66 9367 0.01 8356

Calibrated By

20 January 2023

Data

Approve By

20 January 2023

“Thix repart sl ot be reprodaced vxzopt mfull

I www.evitesting.com
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[ S02 Analyzer Verification Test Report |

Calibration Report No.: ES-58601007
Calibrated Date: 5-Jan-23
em L onsite

Instruments Information

Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer Environnement SA France
Model: AF22e S/IN: NSOESAAFI2E454
Calibration System
Calibrator Unit Standard Gas
utor NO Conc 44 68 PPM ]
SIN: 792 $02 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:__89 __%RH
Calibration Report
Zero Span
Status Reference Readin, Drift Reference Reading Drift%
) (2e0) ipet) igot) oe8) -
Before| 00 | 51 51 400.0 350.0 1.3
After! 00 08 08 400.0 407.0 08

Single Point Calibration Chart

Reading (ppb)

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

UIHM szvvvudanrungann $1da Q)

SO2 Analyzer Verification Test Report

Calibration Report No.: ES-56601007
Calibrated Date: 5-Jan-23

e L Oneits

22
(Anatyzer Sgnal Values
Dato | 5-Jan-23 [Time | 13.11.00]
Powar Supples
Option 0.00 ™ +5 V Sansor 5 v
+4 V 4068 m +33V 33 v
24V 24,1 v 12V 11.9 v
+5V 5 v | UV lamp 443 mA
l+24 V 12 A
Optical Banch
Dark UV sig 0 mv Dark PM sig. 88 mv
UV ref. ] mv PM rof. 0 mv
UV =g 241 mv PM sig. 1386 mv
Ref rato 0 Meas ralio 0.34
Mean 5g. 07 B Raw trand 1
[Raw sig 244 ppd NELMBES. 28 pob
1 UV Lamp 4.7 mA HV PM 2626.80 mv
Samplo
internal Temp. 318 __degC Chamber T. | 50 d69.C
Gas Pr a70 hPa Pump P 355.5 )
Fow 18.7 i

W5-90
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l S02 Analyzer Verification Test Report | B 502 Analyzer Verification Test Report |

Calibration Report No.: ES-S6601004

Calibration Report No.: ES-S6601004
Calibrated Date: 5-Jan-23

Calibrated Date: 5-Jan-23
Elpm L oneite

Eew L onsite
Instruments Information Page:1/2 Page:222
Analyzer Type: SO2 Analyzer Manufacturer Environnement SA. France Analyzer Signal Valuos -
Model: AF226 S/N: NSOESAAF32E453 o [ Sun2s  Jrime [ 13:11:00] I
Power Supplies
Option 0.00 | v +5 V Sensor 5 v
Calibration System ';vv 4;:53 "-LV .f:J 13«39 \»/
Calibrator Unit Standard Gas 5 v uv 44 A
— Dllutor Model ESA MGC 101 NO Conc 44 68 M pay | UV lamp 3 m
SIN: 792 802 Conc 45 34 PPM k24 V 12 A
ZERO AIR Genearator ZAG7001 €O Cone 4500 PPM Optiosl Banch
SIN: 644 Expire Date: Feb 19,2024 EB0140762 [Dark UV sig 0 v Dark PM sig e8 mv
UV ref. 0 v PM ref 0 mv
Environment: Temperature__255 °C Humidity: 70 %RH v sig, 24.1 m PA Big. 1386 mv
N s Ref ratio 0 Meas raso 0.34
Calibration Report Mear sg 07 Raw trend 1
Zero Span Raw sig. 204 pob st mess 28 peD
Status Referance Reading Drift Reference Reading Drit% | UV Lamp 447 mA HV P 2626 80 v
{ppb ipoo) legt) jpot) 102} Sample
Before 0.0 37 a7 400.0 396.0 0.5 g — S -5 Chamber T, = r—r
Ao 0 28 s Ll L] 04 Gas Pr 970 tPa Pump Pr. 3555 hea
Flow 187 h
|
|
Single Point Calibration Chart
l 9
[ 400 1 "
g 300 - / ‘ ——— Bakre
4
‘ g 200 4 - AND

Reference [ppb)

a a 72 v 2 ) a o 4
NIAIFINGIFITATTIULIAADY AUSTIULIANDN UH1INIQUNBATTAT W5-91



MenuNIRanuaswaeUgunMdwIadoutlszsii 2565

v '
Iﬂﬂﬂﬁfi%ﬂllsﬂuﬁﬂll’mclfuﬂ}NL‘V]Wll“H1uﬂi (ﬂﬂ‘l?l 2) UIHN FTUVVVUAINIAFUNTUNN 09 (WH1FU)

L NOx Analyzer Verification Test Report | | NOx Analyzer Verification Test Report |
" : AP-NB801008 :
T S-Jan-23 fasiit Calibration Report No.: AP-NS601006 Page:11
Calibrated Date; 5-Jan- Calibrated Date: 5-/an-23
o 5 onsite B e O onsite
Instruments Information Page:22
Analyzer Type: NOMNOZINOX Analyzer Manufacturer API R Puouen Ve [ L _— il 3
Model: T200 S/N: ENOAIT20000108 - S— s
Time 1090
[ Fom o 0.00 - 500 00 PPB PPa 500 00
Calibration System Siabity Zaro Gos) an ) o8 ~
m Unlt m‘s |Sample Flow 800+)- 50 cchmin 51 a2
Dilutor Model ESA MGG 101 NO Conc 4468 2] ol e - ?
SIN: 782 802 Conc 4534 PPM e ] .. — ]
ZERO AIR Genearator ZAGT001 CO Conc 4500 PPM R B 1% - Lo L2
SIN: 644 Expire Date: Feb 192024  EB0140762 HVPS 400-000 comturt v 8 819
IDCPS 2800 +/ 200 " - -
Environment: Temperature__258 ‘C Humidity. 57 __%RH RCELL TEMP 50+1- 1 Drosgee C 50 50
~ s = BOX TEMP [20-38 Crosgee C 37 ns
Calibration Check ( Before adjust ) T TEMS 7ot Crongee C 71 X
Zero Span 25 TEWP ov- 4 Drvagee C . -
GAS Reading Value | Expected Value Drift Reading Value | Expected Value IMOLY Tomp 318+ 8 Crooges C 3144 315.0
(ppb) (ppb) (ppb) (ppd) {ppb) Drift% RCEL PRES J4-10 contant g 10 10
NO 84 0.0 84 4721 4000 i © - [SAMP PRES 20-30 conant IN-bg-A 280 294
NO, 21 0.0 21 32 0.0 04 INO Slope 1403 0420 0801
NOx 10.5 0.0 10.5 4153 400.0 19
. E ~ [Nox Siope 1402 0343 0813
Calibration Check ( After adjust ) %0 Ofost 200+ 100 - o Y
Zero Span ; .
GAS Reading Value | Expected Value Dnft Reading Value | Expected Value P Gt i . - ==
(ppb) (ppb) (ppb) (ppb) (ppb) Drift% 990 s Cal Vebumy
NO 08 00 08 405.1 4000 08 2oro vars N o oo 84 08
| _NO, | o8 | o0 | 08 32 00 04 NOx o op0 105 18
NOx 1.6 0.0 1.6 4083 400.0 1.0
— R — — Span Vatue NO 0 ppb a21 s
[ Single Point Callbration Chart e =~ L. i) =
450
g “00
‘ : et
300
| g -
¥ 200
] g 19 ———pf—
| £ 100 14— P i —
50 Al
o
) 31 L]
NO Refarance Value (ppb)
his report chol not be reproduced except infullwithout the written apg

a a 42 v 2 ) a o 4
NAIFINYIATATTULIATON AUSTIULIAADN UKV 1INY1RUNYATATNT W5-92
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[ NOx Analyzer Verification Test Report | | NOx Analyzer Verification Test Report |

Calibration Report No.: AP-N6601007 Page:1/1

R Calibration Report No.: AP-N6601007 Page:111
Calibrated Date: >-Jan-

Calibrated Date: 5-Jan-23

“ pm "~ onsite D pm T onsite
Instr ts Infor i Page:212
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP! [¥out Function Value Norminal range Uit Bafore Aftar Nota
Model: T200 SIN: ENOAIT20002467 d <o
Time 13:20
(Ranga 10.00 - 500.00 PP8 PPe 500.0 5000
I"""" [Statibty (Zoro Gas) < 0.2 PP 0.5 02
C‘”bmﬂon S — Sampie Flow [500+)- S0 ouimin 4740 4410
Cali i Unit s;-_c~;v7 O F 60-80 Amin 780 T80
Dilutor Model ESA MGC 107 NO Cone 44,68 BPM e P = Ty s
SIN: 782 $02 Conc 45.34 PPM Desecier = =
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM AZERD 20150 o &8 67.5
SIN: 644 Expire Date: Feb 19,2024 EB0140762 HVPS 400-900 constant 4 8390 260
IDCPS 2500 +# 200 d . -
Environment: Temperature__ 258 °C Humidity: 68 %RH [RCELL TEMP 801 1 Dreogee C 0.0 0.0
[BOX TEMP 20-35 Drwoges C M 30.8
Calibration Check ( Before adjust ) [FwT TEWR 7 okt Dreegee C 70 71
Zero Span 75 TEWP 80+1- ¢ Draagee C . -
GAS Reading Value | Expected Value Drift Reading Value | Expectad Value MOLY Termp 215 +- 5 Drangwe C 3150 3144
(ppb) (ppb) (ppb) (ppb) (ppd) Drift%% RCEL PRES 4-10 contart N2 A 420 .80
NO A 4 0 0 - ,‘ ‘, — J‘,?A077 77400J — - 1 ,57 [SAMP PRES 20-30 contant IN-Hg-A 209 208
NO, 1.7 0.0 17 3.0 0.0 04 INO Shape 1003 1.256 1052
NOx 6.1 0.0 61 415.0 400.0 18
Nox Skape 1403 12 1048
“alibration Check ( After adjust 0 = =
0 10 1 .
C (Afi djust ) INO Offwst 10 1o + 150 mv 450 890
- z.m §E.n INOx Oftaut 1010+ 15%0 -V 5.00 150
GAS Reading Vaiue | Expected Value Drift Reading Value | Expected Value
(ppo) {ppb) (ppo) (ppb) (ppb) Drift% o and Got Vabueo
NO 03 0.0 03 4015 4000 02 {20 Vaiun o 0 oob 4 1 03
NO, L A S - 02 NOx 0 oob Y | 04
NOx 0.5 0.0 0.4
, - —— - Span Value NO 400 0 a0 40138
NOx 400 22 4150 4002
g
£
s
g
<
4
H

a a 42 v 2 ) a o 4
NAIFINYIATATTULIATON AUSTIULIAADN UKV 1INY1RUNYATATNT W5-93
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L CO Analyzer Verification Test Report | ( CO Analyzer Verification Test Report |

Calibration Report No.: ES-C6801004

Calibration Report No.: ES-C6601004
Calibrated Date: 5-Jan-23

Calibrated Date: 5-Jan-23

) rm L] onsite - ;
e Ll Onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer Environnement SA France Page:22
Model: CO12E S/N: ECOESACO12E204 Analyzer Sigral Valuss
Date l 5-Jan-23 [Vm l 10:08:00 [ ]
Calibration System e
rator Unit Standard Gas
lutor sCY NO Conc 44.68 Z27) 1 Option 00 mv +5 V Sensor 5 v
SN: 782 802 Conc 4534 PPM +33V 33 v 124V 242 v
ZERO AIR Gensarator ZAG7001 CO Conc 4500 PPM
SIN: 844 Expire Date: Feb 192024 EB0140762 +12V 1.8 v +5V 5.1 v
Environment: Temperature__ 255 °C Humidity: 89 %RH 24V L w
" Optical Banch
Calibration Report
IR current ratao 8847 mA Phse curent 8182 mv
Zero Span
Status [ Reference Reacng Drift Reference Readng D Cptical T 46.0 deg C |Pose T 242 deg C
POM ot % )
— sl i LEM ) Measure i 508.4 m Refer Sig. v
Before 00 0,982 10 450 4407 1.0 - - 4584 -
After] 00 0.001 0.0 450 4590 | 10 M~ sig %50 d [Max Sig 2840 ind
Sample
inst. Rato 1109 Rato 1.108
’ N— Ref. raito 1.108 atemsl Temg 2889 deg.C
[ Single Point Calibration Chart Source Temp 460 ceg.C Gas Presure 097 hPa
‘ ‘ Up Presure 847.0 hPa Flow 59 U
|
‘ 1
F
é ——Beioe |
|3 |
g . apsn Ator
& | |

Referance (PPM)

a a 72 v 2 ) a o 4
NIAIFINGIFITATTIULIAADY AUSTIULIANDN UH1INIQUNBATTAT W5-94
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L CO Analyzer Verification Test Report

UIHM szvvvudanrungann $1da Q)

Callbration Report No.: ES-C6601005
Calibrated Date: 5-Jan-23
Eem O onsite

Instruments Information

Page:1/2

-

CO Analyzer Verification Test Report

Analyzer Type: CO Anslyzer
Model: CO12E

Manufacturer Environnement SA France
S/N: NCOESACO12E355

Calibration Report No.: ES-C6801005
Calibrated Date: 5-Jan-23
£ pm [ onsite

Calibration System

[Analyzer Signal Vaiues

Calibrator Unit Standard Gas
utor ol MGCT0 NO Conc 4468 PPM
SIN: 782 802 Conc 4534 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500
SIN: 644 Expire Date: Feb 182024 EB0140762
Environment: Temperature__257 _°C Humidity:_71 %RH
Calibration Report
Zero Span
Status |“Reference Reading Drift Refarence Reading Drift%
[ PN PPM) (PPM) FEM) »
Before 00 0.887 07 45.0 44.00 -1.1
After 00 0.057 0.1 45.0 4580 09
1
Single Point Calibration Chart ‘
50 4 |
45 4 ‘
w0l
4 |
g | —— Bokre

Reading (PPM)
B
"
|
|

Reference (PPM)

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

Dato I S-Jan-23 ]w.e 1 10:09:00 l

Power Supgplies

Option 00 mv +5 V Sensor 5 v
+33V 33 v +24 v 242 v
12V 18 v 5V 51 v
+24 V | W - )

(Optical Bench

R curment ratiao 684.7 mA Pbse cument 6182 mw
Optical T 460 deg.C Phse T 242 deg C
[y —— w64 | mv |Refersig A54 ™
Mn sig ) 9450 m Max Sig éé,;o T
Sample

inst. Ratio 1108 Ratio 1.108

Ref. ralio 1.109 nternal Temp. 289 deg C
Source Temp. 460 deg.C Gas Presure Vgé;w nPa
Up Presume 247.0 hPa Flow 59 h
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RECALIBRATION
DUE DATE:
CERTIFICATE OF ANALYSIS
. January 18, 2024
Grade of Product: EPA Protocol
Part Number: EOANISOE 15A00V3 Reference Number. 160-402021734-1
Cyfinder Number: EB0140762 § Cylinder Volume. 144 .4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number A12021 Valve Outlet: 660
Gas Code CO,NO,NOX 502 BALN Certification Date Feb 19, 2021
ration Date: Feb 19, 2024 G Certifi
n Wih "EPA Traceabity Prutoca o Assay ane Cartfication of Gi = T T = 5 Rootsmet: Y : L
G125, Ui e ey pcwdres Wit Aavicl thodoog d0es ot eGive e s sty Sl s ot e e i i oo finde: Jooumry L, 2028 e 3700 3320 g s
snectainty e whaled tekow with 8 Gonidence level of 65%. There are no sgnicant e purthes which wiect the s of s cabration méxsTe. AR CONGAMTIEINS IS 07 & [Operator: Pa: 750.1 mm Hg
s ctrmwie nows
— : Callbration Model #:  TE-5025A Callbrator 5/N: 0759
ANALYTICAL RESULTS
Component Requested Actual Protocol Total ln'lmn Assay Vol. init Vol, Final Avol. ATime ar aH
Concentration  Concentration Method Uncertainty Dates. Run (m3) (m3) (m3) (min) | (mem (in H20)
NOX 46.00 PPM 4458 PPM o1 +-1.4% NIST Tracoabe 0211272021, 0211872021 1 3 2 1 1.3960 32 2
NITRIC OXIDE 45.00 PPM 4482 PPM 61 4= 1.4% NIST Traceable 02/12/2021, 021872021 3 3 7 3 0.9950 a4 n
SULFUR DIOXIDE 45,00 PPM 4534 PPM &1 +:1.1% NIST Traceable €2/122021, 021102024 - y
CAREON MONOXIDE 4500 PPM 4500 PPM 61 44 1.00% NIST Traceable 2182024 3 5 S 1 0.8850 80 5‘3’
NITROGEN - Balanca \ . 4 7 8 1 0.8450 88 [X
i - 5 5 10) 1| 0.6990) 128) 00|
CALIBRATION STANDARDS
Type Lot 1D Cylinder No Concantration Uncertainty Expiration Date Data
NTRM 200611-04 CCT07868 45.82 PPM NITRIC OXIDENTROGEN +-10% Feb 02, 2028 AR -
Gl s aw e ooeemoos i vt | ama [ JOHCERARS o [far{7orea)
X i Aug 15,2021 3
NTRM 0141708 KALDO3100 49.57 PPM SULFUR DIOXIDE/NITROGEN 0% Jun 20, 2002 (m3) {x-audls) (y-axis) Va (x-axis) (y-axis)
NTRM 08012341 KALDCATIE 4357 PPM CARBON MONOXIDE/MTROGE +-08% Jun 07, 2024 0.9961 0‘713—5| 1.4145 .9957 0.7133] 08854
The SRA. PRM o RGM nated absve e 0 the GUIS seed is e and rot part of the 0.9918 9968] 3.0004 5| 0.9964]
65 L9893 79|
ANALYTICAL EQUIPME 0.9897 -“'.i{ 2.23
InstrumentMake/Model Analytical Principle Last Multipoint Calibration 0.9886 1700 23456 5683] 1.1695
SIEMENS ULTRAMAT & N1KDS78 NDIR Jon 27, 2021 0.9833 A067] 28509 9829 08
Nicalet 1S50 FTIR AUP2010245 NO FTR Fab 11, 2021 m= 2.03736 ms
Nicolet S50 FTIR AUP2010245 NOZ FTR Jun 21, 2021 QSsTD b= 0.03733 QA b=
Nicole! (S50 FTIR AUP2010245 502 FTIR Jun 21, 2021 = 0.99997 =
Triad Data Available Upon Request [
NOTES: Vstd=[AVol{(Pa-aP)/Pstd)(Tstd/Ta) | Va=[avol((Pa-4P)/Pa)
Gross Weight 28.4 Kg Qstd=|Vstd/ATime 1 Qa=|Va/ATime
Net Weight 4.5 Kg For flow rate
PON 5221000405 [ ( X std 5 [ (
Pa T r
Qstd= l/m(( e )u) l Qa= um(( AH| Tal;aj) b)
Standard Conditions
| Tetg] 9815 RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20 40 Code of Federal Regulations Part 50 to 51,
[0P: rootsmeter reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature ("X Determination of Suspended Particulate Matter in
MMM_ the Atmosphere, 9.2.17, page 30
3 Iﬂh’:!?f
m:

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

a a 2 2 a o 4
mm%nwmﬁmm%mumﬁ”an ﬂm‘&’,ﬁﬁll’mﬁyﬂll UN1INGUNYATAITNT W5-96
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Measurement Results ‘

Repeatability
Tost Load: 709
O As Found
®salen ) (Fest Potes |
' 70.00001 g A el eiteand
o . 2 | T0.00002 ¢ NA
m ! 10 “ 2
Accuracy Calibration Certificate 5 000001 g
1 X
Customer I romcoes | NiA »
Cepany 5 70,0009 9 A X 20|
6 | 70,0000 g wh | v/ ‘O o) 1
- | 7 10.00001 g 1 A [~ o
ciy: g Khae v I s | 70.00002 g A q -~
B/ Pt 1% - s | rooooozg NiA Vo, b
Sute/ Provinos: Sanghok 10 7000003 9 NeA \ a ['\ 4 /
Order Number: T o) 0 .
T : :
2 e = | ;
0200208 WA
Owéutizn 2
Weighing Device
' s
Manuacturer: Mettler Toledo atrumert Type: Wieighing iratrument
Wodel: X8R2050U Assal Nurber: pe
Swti No. AT - _ Terminsl Modet . A The " in e gemgh epemsatis (e rendabity of the rasgmistersal b wich e
Buadng: NA Terminal Seal No: Botiasanet et s surfcred
: Th seeuits of s gash 1o bassé epen the sbashe v
Foer. ¥ .  Terminal At No.: csmmont
Room:
Eccantricity
Test Losd: 100 ¢
2 ’ 209 0.0001 g
100.0000 g
Procadure |
2 100.0002 NA
Catbeution Guidelive EURAMET cg-18 v. 4.0 (11/2015) 3 20,0000 NA
METTLER TOLEDO Work Instruction. CPIW002120 4 93,9096 | NiA
This calbration carsficate contains maasuraments for As Found cafbraton. No As Lak calbration was serformed becsuse  davice 5 | 100.0001 9 | NiA
s ot modified st As Found cabration, Tharefore, results for As Left cormespond lo As Fount e
The senshivityizpen of the welghing instrument was adusied tefore colbralion with a bulin wiight ::Z’W" | 200125 NA | Ao pana

In scoondunce with EURAMET og-18 (11/2015), the test loads were selectnd 10 refiect the apeciic use of ths seighing cevice or to

The “d* n the grepn resressris Da readsblity of 0 megeinienal in which
sccommodate specific calibration condifons. e teat wan pariareed

As Found Siwt 222°C End: 22

Stert: 58.3 %

As Found Calltration Date: Catbror:
As Laft Calltrston Dute:
a5i0 Date: 03-Mar-2022
Sutare vwsion 1220358 ©VETILIR TOLEDD
Paper Vo 298,12 TN 8 0 Crg cisnant 204 oy % B pariatly e
Ferm Wevbar £103¢ weter pomwiece of e maing calbrases W

a a 72 2 a o
mﬂwnwmmammumﬁan ﬂﬂ!‘;’,ﬁﬁll’mﬁjﬁm Nﬁ13ﬂﬂ1ﬁ8lﬂﬂﬂiﬁ1ﬁﬂg W5-97
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Error of Indication

Aa Found

I 10.00002 g
8 | s0.000029
s [ 100.0000 g
0 | 150.0000 g | 140.0000 9
11 199.9999 ¢ [ iesoneg

rvee of Indication [mg]

o = 109

0.00000 g
000000
0.00001 g

0.00200 g

0,00001 g
0.00000 ¢
2.00001 g
0.00004 9

-0.0001 g

1

Catteaton Ports 5]

0017 mg
0.023mg
0028 mg
0032 g
0.040
1.042mg
0.062mg
0,43mg
0.23mg
0.35mg
o42mg

Por Ingproved inghity of ha graotics
oty lecremwn; muasuremant ponis

e shown and messeremen! Bolols

o008 15 2o we st deplayed

T uncartointy sisted is the expanded uncertainty at catbeation obiaked by mubiphieg the stasdant combined uncarainly by tha

covermge kscior k- which can be kwger than 2 accordng 1o EURAMET o

of vahses with @ probebilty of approxdmataly 95%

8. Tha vakie of the measwund lies witin the assgned mnge

The uses I respossitia for mainlaining environmental condtions and the setings of he wighieg inssument whee (| wes calbraled.

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

UIHM szvvvudaarungunn $1da W)

Test Equipment

Al weights used for melrciogical lesting are inceable 1o aational or internaticnal standerts. The weights were caltralnd and certfied by
an accredied calbyation leboratory
Waight Set 1: OML E2
‘ Waight Sat No. ws22 Date of |eave 03-Jan-2022
‘ Cersficale Number 177036 Caltenton Due Dule: 03-Ju-2023

Weoight 8et 2 OIML E2

Weght Set No. wsTe Date of Issee: 3-Jan-2022
Contlcale Nomioe Caloration Due Dute 12-Ju-2023
Themmo Hygrmetar
Equipment Mo, INTG3 Cate of lsmm 14-Jus-221
Cartifcute Number 21H1221 Catbeation Due D Jun-N22

Remarks

FACT adjustmert furctonalty actvatod
Equipment candian: Good
Nuxt calbrason eccordng 1o Customers procedun

End of Accredited Section

Tha infomalion blow and sny stischments 5 this calerasion cersficaie are not part of the accrediied caraion

W5-98



MenuNIRanuaswaeUgunMdwIadoutlszsii 2565

v
TATIMITLVVVUAWIATUN JUNNUHINAT (ATIN 2) UIHM szvvvudanrungann $1da Q)

Measurement Uncertainty of the Weighing Instrument in Use ‘

Stated |5 the axpanded Lncerianty with k=2 I use. The formafa snall be Lsed lor the essmation of the uncedalnly unde consideralion of |

‘ Certificate of Calibration

the mirors of indication. The vilus R rapresents the net load indicalion in e uil of measuse of 1he device.

Termperature coefficlant for the evaluaton of the measurement Lncertainty In use:

Temperature rarge on ste for the ovaluasion of the measwrement uncertainty in use 1K Referance No. 418212202017 Certificate No. : L2203-290
Uneartzation of Uncertsinty Equaticn Customar Pege 10f2

Bt B Equipmert Digital Thermo-Hygrometer
2 | o0ootg 209 Uy » 0,08 mg + 0.00482 wgig* R A

z Manufacturer Testo
To cptimize the stabity of the Ingartzation, besides of the 2evo Icad anly Increasing messurement paMs with a lest bad of 5% of the a
e e 91 of IBMDGI 816 tisken for the cakculstion Gf the e eauelks Model 608-H1
rial No, 83353607
Absciute and Relalive Maasurament Uncestainty In Use for Various Net Indicasons (Exanples) Sera 1w »
1D No.
000220 9 0016 mg 0.62% NIA | A | Recalved Date 7 March 2022
| { |
r ©02200¢ 0018 mg 0.087% | A J NA | Calibrated Date 9 March 2022
| 0.0 =g 0,0087 A NA | x ”
| Lded il ‘ | Issued Date 15 March 2022
| 0.020 mg 0.0013% NA ‘ NA — — — —
| TAms 200052% | NA | A Environment ] Start Calforation | Stop Callbration ]
Ambiant Temperaly ) 247 255

P - Ralative Humidlty (% RH) 51 62
E I ‘ F sl Calibrated by Mr. Nattawut Reangdech

v £ \
f | Yo o
E " - Calibration Method

T Inhouse method | by comparison with standard hygrometer for humidity measurement function

i i » .‘ \ { and comparison with standard tharmometer for temperature measuremant funclion into humidtytlemperature chamber

P (3 " ” atecer omer oo 06 M) " e

Condition of this result of calibration
Wekgang Rarge N Fmatig ot
1. Reference standard Instrument
As Found As Lot
Instrument Modesl SerlalNo.  Certificate No, Due Date
1) - -NT2- 5 AR21- May 2
The weghing range wown |1 e absckie bncaainty graph mins 1 e Sial intiesdange of Pe divic ) Hygrometer HL-NT2:0 61468576 QR21-0651 13 May 22
2) ODigital Thermometer With Probe G 08000088  PSL-T 0072065 14 November 2022

2. This result of calibration was found sccurate as shown on date and phce of calbration only
3. This certificate can be traceable to International System of Unit
- Through Thalland Institute of Scientific And Technological Research (TISTR)

- Through Quality Repom Co. Ltd.

Approved by

The reporied uncenzinty 's based on a standard uncertainty multipled by agbmvarage factor k = 2 providing

# level of conficenca level of appraximately 95 %

This oortican ety nol e HEAZES Sher 1NN I A1 B08pt W P prioe weken wEErow! o

a a 72 2 a o
mﬂwnwmmammumﬁan ﬂﬂ!‘;’,ﬁﬁll’mﬁjﬁm Nﬁ13ﬂﬂ1ﬁ8lﬂﬂﬂiﬁ1ﬁﬂg W5-99
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N T PR P B et ool IR LI O SR T ST 1 T e i
Certificate No. : L2203-290 Page20f2
[ \ND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH
BIMEEE St Request No. MTC No. EEL. BP. 5903463
Function : Humidity Measurement Reference Temperature at 25 s CALIBRATION CERTIFICATE
8§TD UUC Reading UUC Error Measurement
Reading (% RH) (% RH) (% RH) Uncertainty (£% RH Submitted by 1
50.00 490 100 23 [ Address
| Calibroted at
Function : Temperature Measurement T [
p— UUC Resding UUC Error Shisiaiemut Instrument Calibrated Ambient Environment
" - P e Description © Acoustic Calibsator Temperature {233 °c |
— — o — Mamufocree - BruslaKGaer Relntive Hmidity (50 19)%
i — el = Madel - 4130 Ambicnt Pressure (101 + 1.500) kPa |
Serial Mo, 1355075
Resouton: 01 (C) . 01 %RH Standards used: 1. Digitn] Function Synthesizer NF Electronic DE-193A S/N 122037, |
$T0= Swnderd 2. Measuring Amplifier Brogh&Kjacr 2636 SN 1537484
Vet K Seion 3. Programmable Ariensator Tamagawa TPA-303A SN OF 2214,
4 Dhgitel Mulimeter Agilent 344014 SN MY44005560,
£ Tt Cabeatan Fapod 5. Pressure Transiritter Vaisals PTB202AD SN T0650001
6. Audio Analyzer Keithley 2015-P S/N 4106495
7. Condenser Microphone Broel&Kjaer 4180 5/N 2889871
Calibration Procedure: CP-102-04 based on IEC 60%42-2063; The sound pressure level generated by sound
calibrator under test shall be mensured by standard microphone using an inseri voltige tec
This instrement bas been calibrated against standasds maintained ax Elecirical and Elsctronic Standards
Labaratory (EEL), which are traceable to the Intemationad Systean of Units through the National Institatz of
Metrokogy {Thailand),
The information on sctunl reading is stached herewith and the uncer mits quoted refer to the
measured values only.
Dare of Hecelpt + b0 Mar, 2022
Drate of Calibration : 20 Mar. 2022 142

a a 72 2 a v
MaIr Inemanidaunaden angTanadey vriinndunyasenaas W5-100
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THAILAND ENSTT ALHESEARCH (115

Hequest Ne. 21650383 MTC No. BEL. B, 59/0365

The reported expanded uncertainty s based vpon 2 standard wcentainty multiplied by o coverage

fuctor k = I, providing o level of confidence of approximately

Nominal Output of Unit Under Test = 94 dB re 2P af 1(44) Hz |

) N . . P 5 REL
Acoustlc Quiput in dB re 20Pa, Corrected to Reference Condifions: 101,325 kPa, 230 °C and 50 % RH Issued by : Calibration & Teat Seckion : Meisorological insiruments Bureau
1. Sound Pressure Level
Date of Issue 2 September, 2022 Certification No, 31422
|
; i Sl of
Stundard Microphone red Sound Pres: Tolerance Page : 1 of 6
Type Level {dB) {dB) (dB) TECHDS42
152 inch Brosl&Kjaer 4180 93,66 1,34 +0.10 +0.40 dB | Object : witasflenmsiagrliuninm
« Frequency
Manutacturer : Novalynx
| Standard Microph Meisured Freg Tolerance limit
| Type Hz} (Hz} TECHO94Z:2003 Class |
Type Data Logger 110-WS-250L-D
inch Broel&Kjacr 4180 997.8 || 232 15 11.0%
. 3. Total Distor fion
Serial No. EWSNV110WS2507
Microphone Measured Tedal Distortion |
Type () | (% Customer
nch Broel&K jaer 4 180 1.55 i
Mote : 1. No adjnstment
2. The calibrator pressure carrection was not included. Calipration Condition : Temperature 25.1 o Barometric Pressure 10086 hPa

uded

3, The microphone velusme correction wis n

Calibrated by : Approved by
NATIONAL STANDARD WIND TUNNEL Tharmal Anemorneter 842 SN 91563

HOOK GAGE NO 1425 Wind Aloft Plotting Board

N.IS.T. Test Reference Number 460 : Stanciand Valocity at 20 - 30 misec

Ultrasonic Anemor Mode! DA-650-3TV (sensor TR-80AH)

Elecirieal and Electromic Standards Laboratory

Date of Calibration + 21 Mar, 2022 Indusirial Metrology and Testing Serviee Centre | Serial Number 110730029 (sansor 120 86)

H1500] 1002 | JAPAN QUALITY A

JRANCE ORGANIZATION Standard Velocity st O - 20 misec

Date of Issue ;22 Mar. 2022 Rel: 20112

STANDARD THERMOMETER Thaodor Friedrich : Dry No.8390/84_Wet No. 8389/94

STANDARD BAROMETER

FAABLMTE 002 Revd

a a Py v 2 v a v s
MAIFPNINGAFATTIIAADN AULTUIAADY YN NINIDUABATATAT W5-101
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The Result of Calibration

Sensor moda! EWSNV110WS2507 Certification No. 31422
2 September, 2022 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasenic Amememeter | Pressure | Vacumm | Velocity Veloclty Correetion
mivee it 120 | wenioo | misec misec misec
100 09 .10
kX /] . 27 032
5.00 s 49 0.10
7.04 - . . 70 0.04
9.02 89 0.2
1m IR -0.09
13.01 * - 132 -0.19
15.01 - 150 0.01
17.02 ~ » 172 -0.18
20.02 - 20.5 048

Wind Aloft Plotting Board
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETICN

TESTED WIND DIRECTION

0

90

ﬁuu,sb

a a 72 2 a o
mm&]ﬂmmmammnnﬂﬁan ﬂm‘;’,ﬁﬁll’mﬁjﬁm Nﬁ13ﬂﬂ1ﬁ8lﬂﬂﬂiﬁ1ﬁﬂg
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The Result of Calibration

Sensor model EWSNV110WS2507
Certification No. 31422
2 September, 2022 Page : 3 of 6
Standard Barometer Tested Baromeder Comection

Pressure Pressure

1010.31 100969 0.42
10t 1010.16

1010.38 1009.89

101023 100283

1009.93 100834 059
1009.66 1006.08 os7
1009 41 1008.00 0.32
1009.13 1008 83 0.30
1008 96 1008.56 )40
1008.58 1008.29 020
100825 1008.03 022
1007.57 1007.23 034
100727 1006.96 on
100704 1006.70 0.34
1006.63 100643 020
1010.02 1008.63 0.3
1008.77 1008.29 0.48
1008.67 1008.03 064
1007 63 100 013
1007.40 1007.23

Average

W5-102
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The Result of Calibration The Resultof Calibration
Scasor model EWSNV110WS2507 Certification No. 31422 Sensor model EWSNV110WS2507 Certification No. 314/22
2 September, 2022 Page : 4 of 6 2 Septeenber, 2022 Page : § of 6
Standard Temparature Sensor Reading [ Standard Relative Humidity Sensor Reading
Tomp. Rescng Cormection Hurnidty Reading Corraction
‘c ‘c ‘c ' %RH % R % R
485 454 0 856 834 22
308 04 01 €04 60.0 D4
52 152 00 423 434 1

MaIr Inemanidaunaden angTanadey vriinndunyasenaas W5-103
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Date of Issue 2 September, 2022 Certification No, 314/22

Page: 6of 6

Tuuses

o o & o . 4 o o .
wuqﬁﬂmmwmumn) mwnmJu UWO Davis uuU TIPPING BUCKET
Model 7342.026 ID No. EWSNV110WS2507 yiamsreuifivuiundashuuds
#73 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No

-

71082 unzmanso W18 Signdesnwsoazidonvounies

TIP)

sty

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

UIHM szvvvudaarungunn $1da W)

Issued by : Calibration & Tes! Section : Meteorclogical Instruments Bureau

Certification No. 31122

Date of Issue | September,

Page : 1 of 6
Object : witnsilenmingriimdine
Manufacturer Noval.ynx
Type : Data Logger 110-WS-25DL-D
Senial No. : EWSNV110WS2508
Customer
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 10101 hPa

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

HOOK GAGE NO 1425 Wind Aloft Piotting Board
N.LS.T. Test Reference Number 731/241460 Standsrd Velocity at 20 - 30 mises
Ultrasonic Anemometer Model DA-650-3TV {sensor TR-90AH)

Serlal Number 110730029 (sensor 120626586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Stardand Veloclty a2 0 - 20 misec
Theodor Friedrich : Dry No.B3S0/84 Wet No. 8360/94

Thermoschneider No.918p0 W
/ a BR?OQG I

STANDARD BAROMETER Digitg! Barometer Vai

STANDARD THERMOMETER

W5-104
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The Result of Calibration

Sensor model EWSNV110WS2508
Certification No. 31122
| September, 2022 Page : 3 of 6
The Result of Calibration Standard Barometer Testad Barometer Corroction
Sansor model EWSNVI10WS2508 Certificstion No. 311/22 Pressure Pressura
| September, 2022 Page : 2 of 6 1010.31 1008.62 08
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 101080 048
Uhtrasonle Anememeter | Pressure | Vacumen| Pressure Veloelty Correction 1010.38 049
misee inches | inches | hPa misee mivec 1010.23 0.61
1.00 - - - 04 0.60 0.58
302 : - . . R .08 1009.66 1000.03 0.63
5.00 | - - - s2 020 1009.41 1000.08 0.32
7.04 - - - 74 036 1009.13 100882 031
9.02 - - - 9.0 0.02 1008,96 1008.56 040
1.0l - - - 1 0.09 1008.58 1008.29 D2e
1301 - - - 130 0.01 1008.25 1008.02 023
1501 . . . 152 -0.19 1007.57 1007.23 0.24
17.02 - - - 172 -0.18 1007.27 1008.98 0.31
20.02 - - - 205 048 1007.04 1006.69 0.35
1006.63 1008.43 020
Wind Aloft Plotting Board 0.40
US.DEPARTMENT OF COMMERCE WEATHER BUREAU 0.48
WIND DIRETION TESTED WIND DIRECTION 1008 67 1006.02 0.65
0 o 1007 63 1007.23 0.40
20 87 1007.40 1006 56 D44
Average

a a Py v 2 v a v s
MAIFPNINGAFATTIIAADN AULTUIAADY YN NINIDUABATATAT W5-105
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The Result of Calibration

The Result of Calibration
Sensor model EWSNVI10WS2508 Centification Ne. 311/22 Sensormodel ~ EWSNVIIOWS2508  Certification No. 31122
1 September, 2022 Page : 4 of 6 1 September, 2022 Page : 5 of 6
Stancard Temporature Sansor Reading Standard Relative Humicity Sensor Reading
Tomp. Reading Comrection Humidity Reading Correction
‘c ‘c | ‘c % RLH. % RH. P RH.
455 454 01 856 a2 44
305 305 00 804 568 38
152 154 02 423 387 28

W5-106
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Date of Issue 1 September, 2022 Certification No. 311/22

Page: 60f6

Tu5uses

™ o & o o A w 4 : s
Muaﬁanuuu\mmwnl lf‘:!iN’)ﬂ!lN uﬁo Davis Uy TIPPING BUCKET
Model 7342.026 ID No.EWSNV110Ws2508 vhmsmoufoufuufashuuuuds

#"74 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LO! IN No

71082 uazernnimh 1A figndesmmsvaziBoaves

Frnssgms

UIHM szvvvudaarungunn $1da W)
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TSP High Volume Sampler Calibration

Verification Report No.
$02300077-E001 -TSP 01

O PM [ Onsite
Site: Tsaduungavnela vy
UTM  47P N 1517393 E 664631 Date: 21 Apr 23
Sampler 8 Technical
Recorder: ECRDCPR4169240 Approval:
CONDITIONS
Baromelric Press. (hPa): 851.0 Corrected Pressure (mm Hg): 713.3
Temperature (deg C}: 30.0 Temperalure (deg K): 303.0
Aversge Press. (hPa): 1013.0 Correcled Avg Press. (mm Hg): 759.8
Average Temp. {deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Siope: 203736
Model: TE-5025A Qstd Intercept: -003733
Serialf: 759 Date Certified 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd I < LINEAR
Test# (in) {m3imin) (chart) (correcied) REGRESSION
1046 1543 520 49.98 Slope= 224116
945 1.468 50.0 48.04 Intercept = 15.2723
731 1.263 46.0 44.20 Corr. coefi=  0.9956
452 1021 400 3843
326 0.870 380 34,59 #of Observations: 5
Range of Charl] 42
1.1-1.7 mdh 55
Calibrated by : #
i B
Awmmdh’: l
o

T 1o Sl o b el ascopt L wihsut 1 il sppiowal o Erutab Go 1

www.evltesting.com

= i,

.

BN PIEY WIEN

S B a1 S

madnInemansTanadey anzdanaden uniInedansasmans

o

UIHM szvvvudanrungann $1da Q)

TSP High Volume Sampler Calibration

Verification Report No.
$02300077-E001 -TSP 02

PM [ Onsite
Site: Tsowumnausivaud

UTM : 47P N 1517261 E 664905

Date

Sampler ETSP#23

Technical

Recorder: ECRANG15315224

Approval

21 Apr 23

CONDITIONS

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):
Temperature (deg K)
Corrected Avg Press. (mm Hg)
Average Temp. (deg K)

7133
3030
759.8
303.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Qstd Siope: 203736
Model: TE-5025A Qstd Intercept -0.03733
Serial#: 759 Date Certified. 18 Jan 23
CALIBRATIONS
Platleor  H20 Qstd T ic LINEAR
Test# (in) (m3/min) (chart)  (corrected) REGRESSION
1 1048 1.545 520 49.95 Slope = 21.5576
2 9.12 1.442 480 46.12 Intercept = 16,0207
3 7.35 1207 46.0 4420 Corr. coeff=  0.9947
4 455 1.024 400 3843
5 326 0.870 36.0 34.50 # of Observations: 5

Calibrated by :

Approved by

Range of Char] 42

at 1.1 - 1.7 m3/min 54

21 Apgl 2023

21 April 2023

= www.evlitesting.com

Environmentel respons
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PM10 High Volume Sampiler Calibration

Vorification Report Na.
E001 -FM D1

P [z Onste
Site Taafounyacvmataifoy

uTM

Samakar.

Averna Tem. {ieg

EBrand; Tiseh Ermranmental, fnc
Model. TE-50254

Drale Certifie: 18 .Isl 23

Seriat® 740
CALIBRATIONS
H20 Qa | <
i {miimin {zomecied) REGRESSION
1 bF- a6D Slope= 174113
2 685 1355 a0 infercapt= 53506
3 ey 400 Corr cogf= 09922 |
4 1133 350 1.204
L] 186 1022 B0 4037
5
38
4 |
. = /
Calfbrated by :
| -
i 71 Apil 2023
e -
21 Al 2023

B www.evitesting.com

madnInemansTanadey anzdanaden uniInedansasmans
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P10 High Volume Sampler Calibration

Varilication Raport No.
T-EQ01 -PM (2

E Onsfig
Site: Taworutansinel

LFTR - ATF N OIS1 70 E B

Sampler: EPMET

CONDITIONS

Avergge Temp. (deg C) 30.0

Carrected Pressure {mm Hg)
Tamperale (dog K}
Cerrecied Avg Pre
Awerage Temp. (deg K) 3040

CALIBRATION ORIFICE

Brand: Tisch Envimnmantal, inc Slape
Modet TE-50254 Intarcapt:
Seriale Duarlee Certified
CALIBHATIONS
Q8 [} G
{mdmin) [chan; {eormected)
1 7.40 450 318 Slape « %
] CF] 4§10 2085 Irdarcapt = 66082
1 biry 4.0 26.23 Cor. copfl= 0.9948
& a2 30 2492 8FR= 1218
§ 325 340 2z 88P= 4120
# of Obgervations. 5
Range of Chari 38
43
g
. o
Calitwated by :
]
i
]
- Appeoved by |

= W 6vlte§tmg com

21 April 2023

e spreral o v 1 L

raminl reaponel
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Verification Test Report

1 Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Modeil:

Serial :
Environment:

Reference Standard:

[Z] Onsite UTM 47P N 1517400 E 664651

21 April 2023
Tsadoungavwaiafiou
Sound Level Metar
PLULSAR

a4

2124

Temperature 25 "¢ Humidity 72 %RH

Acoustic Calibrator Class 1 Model CB011,CESVA
Serial No.T252953
Date of Calibration - 02 December 2022

Report No.:

S02300077-E001 -5LM 01

B

Result of Test

Ref: o nt reading Error Adjust
(dB} (dB) (dB) (dB}
g3.02 8357 -0.35 93.92
Calitrated By
Date: 21 April 2023
Apprave By:
Date 21 April 2023
T reprt shall i B eprodieed except sl wiihi The il @
danwidonoeeses = WWwevitesting com EEmmnm—————_—
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Verification Test Report

[ PM

Calibrated Date:

Site

Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
502300077-E001 -SLM 02

] Onsite UTM 47P N 1517253 E 664910

29 April 2023

+ TanonRiusEwa ud

Sound Level Meter
PULSAR

44

2118

Temperature 25 °C Humidity 72 %RH

Acoustic Calibrafor Class 1 Model CB011,CESVA

Seriai No T252853
Date of Calibration : 02 December 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (aB) (dB)
93.92 8370 -0.22 93.92
Calibrated By
Date 21 Aprl 2023
Approve By
Date 21 April 2023
This report shall sot be repeoduced except infisll withou! the w
It onouzsts = WEVIEEETING. CoN

W5-111
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RECALIBRATION
DUE DATE:

January 18, 2024

iCal. Date:
loperator:

[Calibration Model #:  TE-5025A

january 18, 2023 Rootsmater 5/N: 438320 Ta: 294 K

Pa: 750.1 mm Hg

Calibrator $/N: 0759

Vol.Init | Vol.Final | Avol. AaTime ap aH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.3960) 3.2 2.00
2 El 4 1 0.9950) 6.4 4. a
3 5 G 1 0.8850} 8, 5.0
[ 7 [l 1 0.8450) 88 5.
5 9 10 1 0.6590] 128 8.00|
Data Tabulation
Pa_\/ Tstd
vitd | st A PRIA s a0 |/aH(Tarpa)
{m3) (x-axs) (y-axis) Va (x-axis) (y-auis)
0.5961] 0.7135 1.4145 0.9957]  0.7133] 0.8854]
0.9518]  0.9968 2,0004 09915/ 0.9964) 12521
09897] 11183 2.2365 09893 11179 1.3999|
0.9886]  1.1700 2.3456 0.9883]  1.1695) 1.4683]
0.9833]  1.4067 2.8289 0.5829]  1.4062| 1.7708]
m= 2.03736 m= 1.2757
QsTD b= -0.03733 QA b= -0.02337
r= 0.99997 r= 0.99997
C
Vstd=[AVol{{Pa-OP)/Pstd)(Tstd/Ta) I Va=|8Vol([Pa-4P)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime
For subsequent flow rate
/ N
= Pa_\( Tstd el \
Qstd= l,’m(( (22 ))9 l Qo= ym \( Jon{Tarea jfb:)
Standard Conditions
Tstd:] 20815 *x RECAUBRATION
Pstd:] 760 mm Hg

US EPA recommends annual recalibration per 1998

(BH: callbrator manometer reading (in H20)

40 Code of Federal Regulations Part 50 to 51,

lAP: rootsmeter manometer reading (mm Hg)

Appendix 8 to Part 50, Reference Method for the

Ta: actual absolute temperature ('K)

Determination of Suspended Particulate Matter in

Pa: actual barometric pressure (mm HE)

the Atmosphere, 9.2.17, page 30

B: Intercept

m. 3

Tisch Environmental, Inc.
145 South Miami Avenue

Viltage of Cleves, OH 45002

madnInemansTanadey anzdanaden uniInedansasmans

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Recelved :

Date of Calibration :

Date of Issue :

Calibrated by ;

Calibration Method :

Reference Standard Instruments : This certification is traceable o (he laternati

Standard Weights
1D Ne.

E251-E2624

The Uncertainties are for a confidence probability of approximately 95%

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

S ?"-’4v§!?fm?,3 A

UIHM szvvvudanrungann $1da Q)

Certificate of Calibration

66-200066-1 Page : 10f2

Electronic Balance

Manufacturer : Sartorius Model : SECURAI25-1S
Serial No. : 0034606552 ID No. : ELABBALANCENOS
Capacity 120 g Resolution : 00001 g

On site calibeation was carried out ot the B304 Balance Room, Envilsb Co., Ltd,
|

Ambient Temperature : (21.710220) °C
Relative Humidity (470t047.1) %
Air Pressure (1015.0 t0 1016.0) mbar

01 March 2023

01 March 2023

04 March 2023

Akaradath Thippichai

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

Edition 7 - November 2022

al System of Units

C02222345 10 Nov 2023

Nationsl Institute of Metrology (Thailand), (NIMT)

W5-112
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Certificate of Calibration

UIHM szvvvudaarungunn $1da W)

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

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

Departure of indication from nominal value

Noerinal Value Correction Uncertainty
® ® (g
0 0.0000 0.000083
05 0.0000 0.000084

1 0.0000 0,000085
2 0.0000 0.000089
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
20 -0.0001 0.00038

This resall of calibration was found aceurste as shown oa date and place of calibetion only.
This reported uncertainty of measurement was based on 3 standard uncertainty mutiplied by a coverage facior k «
providing a level of confidenss of spproximately 95%

Eccerire error Load test : 20 g / N
. )

A B C D E

(B E D
00001 0.0001 00000 00000 0.0000 ] u/

Repeatability Load test 100 &

Sudev. 0.00004 g

-olo -

tE0031:03 :

madnInemansTanadey anzdanaden uniInedansasmans
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Certificate of Calibration

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

Submitted by :

Equipment : Digital Thenno-Hygrometer
Manufacturer Jedto Model HTC-1
Range Temperature : N/A Resolution :0.1 °C
Range Humidity N/A %RH Reselution -1 %R.H
Serial No PONPES852094 ID No. ELABTMHTC10003

Environment : Ambient Temperature (23 +2) °C
Relative Humidity (50 £ 15) %

Date of Received : 08 March 2023

Date of Calibration : 09 March 2023

Date of Issue : 09 March 2023

Calibrated by : Chortip Samchusri

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

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

Reference Standard Instruments This certification is truceable to the Intematicoal System of Units

Digital Indic

or wilh Standard Probe Temp&Hum
10 No, Cert. No, Due Date Truceabilic

3 Success

6 11 Jul 2

ay Co, Lad., Accredited by TISI Calibeation No 0268

The Uncentaintics are for a

fidence probability of approximately 95%

This cerificate may nat be repraduced other than in fall except with the prior writiea

AR A

W5-113
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Certificate of Calibration CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number. ED4NISOE15A00V3 Reference Number.  160-402021734-1
Certificate No. : 66-410024-1 Page : 20f2 Cylinder Number:  EB0140762 Cylinder Volume:  144,4 Cubic Fest
Laboratory 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
UUC Condlition As-Recelved : Good PGVP Number A12021 Valve Outlet 6860
y Gas Code CO,NO,NOX,S02 BALN Cerlification Date:  Feb 19, 2021
Result of Calibration :  Without Adjustment iration Date: Feb 19, 2024

Function : Tempersiure measuremenl

Cartficats

of Gamsous Calraton Stasdants (May 20127 dscurmet SPA
ey wrarimence. Th r has 0 ! wwytical
wgoant impurtes whkch affect the ta of Pis cabirsen A conerratnes we o0 8
Mok Dasis snies olherwiee ot

Carificaion partommed i aczordnos wih ‘TPA (tacasbibty Profoc
O -1 Usng the assay pocedurss fsied. Ansiytosl Med
9 91400 Lokt Wit & coricence level of 6% Thers an

Reference Humidity @ S0 %R.H

Swandard Temperature UUC Reading Carrection Uscertainty | Do Mot Use This Cytevier bwow 109 gue. = 0.7 srapasascals

b ey wo | NALYTICAL RESULTS

by e Companent Requested Actual Protocol Total Relative Assay

7Y = 00 046 J Concentration  Concentration Method Uncertainty Dates
45.00 PPM 44,68 PO o1 +-1.4% NIST Traceath 027122021, 021N2021
46.00 PPM 4462 PPM 4= 1.4% NIST Traceabie
45.00 PPM 45,34 PPM o1 +-1.1% NIST Tracaabie
4500 PPN 4500 PPV o1 +)- 1.0% NIST Tracasble
Salance

CALIBRATION STANDARDS
Lot 10 Cylinder No Concentration Uncertainty Expiration Date
Result of Calibration :  Without Adjustment 20061104 CCTo7368 4582 PPM NITRIC O +-10% 2, 2025
12386 .91 7 20%
Funetion : Humidity measurerment " 124206889 JIOXIDENITROGEN 2.1%
Reference Temperature @ 25 C 0141708 0 JIOXIDEMNITROGEN “-10%
= 08012341 KALOD&THS MONOXIDE/NITROGEN - 08%
Standard Humidily UUC Reading Correction Uncertainty Thu SRA, PRY ot RGM notd above & sly h ssiwancs 15 the GUIS uad art of o an
(%RH.) (%RH.) (%RH,) (2%RH) ANALYTICAL EQUIPMENT
a0 ® ) P InstrumentMake/Model Analytical Principle
s - SIEMENS AMAT B N1KDSTS NOIR

Nicolet IS5 FTIR AUP2010245 NO FTIR 2
Nicolat 550 & TIR AUP201024S NOZ FTIR Jan 21, 2021
Nicolel IS50 & TIR AUP2010245 502 FTIR Jan 21, 2021

Triad Data Available Upon Request
NOTES

Remark

UUC : Unit Under Calibration

This result of calibration wes found socurste as shown on date snd place of callbration only

milliplied by a coverage factark = 2,

This reported uncerinty of mensurement was based on 2 standard uncertal

providing @ level of confidence of appeoximately 95%

ALEE0031303) T s 25k RS NS

madnInemansTanadey anzdanaden uniInedansasmans
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| S02 Analyzer Verification Test Report |

S02 Analyzer Verification Test Report ]

Calibeation Report No.: AP-S6604006
Euptomad Dates 1P Calibration Report No.: AP-S8804008

‘ | pm | onsite Calibrated Date: 1-Apr-23

| Instruments Information

Page:1/2 em [ onsite
| Analyzer Type: SO2 Analyzer Manufacturer API L ;z/z
‘ Model: 1004 S/N: ESOAI100ED1002 Test Punction Velue L] L - =
| iDate
o
Calibration System g — = i
Callbrator Unit Standard Gas Pyt ‘:‘ - — = ~r7
Dilutor Model ESA MGC 101 "NO Conc 4468 PPM [haste Piad diad] = o
SIN: 792 502 Conc 45.34 PPM A e posooe ud =
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM [Norm PMT Detector ) - 5000 v !
SIN: 644 Expire Date: Feb 19,2024 EB0140782 s 100600 conwtst v w070 @070
bces %0) :
Environment: Temperature__ 264 C Humidity__48  %RH RcELL TEMP 50.0 5.
. JaOX TEWP Drevgoe C 4.0 341
Calibration Report o Dheages € a0 w0
Zero Span UV ramg mv 18810 8
Status | Reference Reading Drift Reference Reading Dritt% | oo R » 26 26 |
{ppb) {pos) {pot [ppb) npb) ' [STR. Ligt (2 51 7
Before 0.0 15 400.0 403.0 04 r—— 18 .
After: 00 02 400.0 0 urk lorg v 56.5 870
SAMP PRES A 293 93
| Electric Test'Optic Test
fe220 2044 ¢
r - _— PR LR 0220
1104
} Single Point Calibration Chart 5
248 0
500 ) 0 0
< = .
400 iGas Test Respones
s - - ) 15 02
[ Beter [2uro Gas 0.00 PPB) 0 et
s W . Scan Ges (400 FPB ) 400 pob 03,0 000 1 5% of Range
g
8
T w0} A
H
100 +
2
Reference (ppb) a0
v i .

a a Py v a v a o o
MAFINANAATAUIAADN ANSTIIAADON WU INGAYNBATAANT W5-115
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| S02 Analyzer Verification Test Report | ( S02 Analyzer Verification Test Report |

Calibration Report No.: AP-S6604004 Calibration Report No.: AP-S6604004

Calibrated Date: 1-Apr-23
[ em L onsite

Calibrated Date: 1-Apr-23

| PM ! Onsite
Instruments Information Page:172 Page:2/2
Test Function Value Morminal renge Unit Before Afar Note
Analyzer Type: SO2 Analyzer Manufacturer API o 23
. Apr-23
Model: 1004 SIN: NSOAI100A00632 = o5
Range — 0 - 20000 2] w0 500
. ISttty (Zoro Gas) < 0.2 PP e 0.2
c‘”bratlon sys‘em Sampie Flow BSO (+ 50 ocimn 863
Calibrator Unit Standard Gas o Beteeior = Be08 = - i
Dilutor Model ESA MGC101 NO Conc 44 65 PPM . r— B =y n1
SIN: 792 S02 Conc 4534 PP b:vil MT Detactof : s
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM =
SIN: 844 Expire Date: Feb 19,2024 EB0140762 i 5
Draegea C £ 50
Environment: Temperature__ 268 'C Humidty: 50 %RH 60X TEME Oreegos M1 22
= T TEMS Do 0 80
Calibration Report e . —
Zero Span % 1140
Status [ Referance Reading Drift Reading D% 5 )
(o (ppo) (ppt) Dok AT w7
Before| 0.0 39 39 -1.9 ot por 51 T
After 0.0 13 13 400.0 15 SAMP PRES 20-30 corvar N-HgA 281 278
Electric Teat/Optic Test
2000 (+ 500) m 2004 202
FOR w002 101
7 : 2 0.9 0560
Single Point Calibration Chart SO2 Ottaes v 65 136 1
Stabisty 02 Pl 0.1 0t
o [StaLtty ot Span < 2 ppb @ 400 ob PPe )6 02
Gas Test Rusponss
- — i (0.00 P=8) a Peb 38 13
§ - Hotore Gas (400 PPB ) 400 cpb 385.0 4120 + 5% uf Ravgw
=
i
-4

Reference (ppb)

400

madnInemansTanadey anzdanaden uniInedansasmans
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[ NOx Analyzer Verification Test Report

Calibration Report No,: AP-NS804001
Calibrated Date: 1-Apr-23
2 d
PM ' Onsite
Instruments Information

Page:1/1

Analyzer Type: NO/NO2NOX Analyzer
Model: T200

Manufacturer AP
S/N: ENOAIT20002470

Calibration System

Calibrator Unit Siandard Gas _
Dilutor Model ESA MGC 101 NO Conc 44 68 PPM
SIN: 792 802 Conc 4534 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 265 °C Humidity__50 _%RH
Calibration Check ( Before adjust )
Zero Span
GAS Readng Valve | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) {ppb) (ppbd) Drift%
NO 32 e 32 3805 4000 13
NO, 21 0.0 21 175 00 22
NOx 53 0.0 53 407.0 400.0 0.8
Calibration Check ( After adjust )
Zero __Span
GAS | Reading Value | Expected Vaiue Dnift ] Readng Value | Expected Value
(ppb) (ppb) {ppb) | (ppb) (ppb) Drift%
m 02 00 02 | 4010 400.0 01
03 00 03 1 30 - 04
0.5 0.0 0.5 404 0 400.0 0.5
— = ————— -
8
£
§
H
&
3
£
<
NO Rterance Vake (ppb)

anadey auzTunadey vInndenyasmaa s

UIHM szvvvudanrungann $1da Q)

[ NOx Analyzer Verification Test Report |

Calibration Report No.: AP-NBG04001 Page:11
Calibrated Date: 1-Apr-23
= PM 0 Onsite
Page:2/2

Test Function Value Unit Bafors Aftor Note
[Daten
[Thre
Range PP3 S00
5 abilty (Zor Cas| PPS [X] 02
Sampla Fow oafmin E3A 532
Crore Flow ecimin &0 LY
PUMT Debsctor - A 104
IAERC 20-150 - 542 542
HVPS }400-800 constant v 813 e
DCPS 2500 ++ 200 v
RCELL TENS 504/ 4 Dreegee C 50 ]
BOX TEMP 20-3% Cresgees C 17 ne
PMT TEMP ) Creages C 71 T
ZS TEMP 50+- 4 Oroogee C
MOLY Tamp f18 +1. § Drweges C 3144 3150
RCEL PRES W-10 contant IN-H-A ] 10
SAMP PRES A0 roniwnt IN-Hg-A 26.0 294
INO Siope t +4. 03 0,820 0804
Nox Stape 0848 0,813

10 Offwet mv 102 53

0% Ot 10 1o + 150 L 20 34
Span and Cal Values
[Zevs Valuo NO ] ppb 32 02

NOx o Pt 53 05

— No 00 ceb 185 4010
I NOx a0 = 4070 a0

W5-117



MenuNIRanuaswaeUgunMdwIadoutlszsii 2565

P
Iﬂﬂﬂﬁi%’ﬂllsﬂuﬁﬂll’mﬂfuﬂ}NmWiJﬂ1uﬂi (ﬂ%lﬁ‘lzl‘l 2) 13EN FEVUVUTINIATUNFTUNN e (Wwu)

| NOx Analyzer Verification Test Report | | o e Voriae Fes R
- rene — Calibration Report No.: AP-NGB04008 Page:11
Calibrated Date: 1-Apr-23

[ -] Calibrated Date: 1-Apr-23

PM Onsite ) @ ou O onsne
Instruments Information Page:2/2
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP| Test Functon Vahue Unit Befors Afor Nete
Model: T200 SIN: ENOAIT20000108 Dute
fima
ange =] 00 7
Calibration System isbity (Zaro Gae) PPe “.'| :1«7
o Flow ceimin 5 53
“Callbrator Unit Standard Gas rompia I = — —
Bilutor Model ESA MGC 107 NO Conc 44 68 PPM Dzne Flow ol Nr\ L) -
$IN: 792 $02 Conc 4534 PPM [ a i
ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM - 84.2 542
S/N: 644 Expire Date: Feb 10,2024 EB0140762 v 819 819
"
Environment: Temperature__26.5 'C Humidity:__50__%RH ~ Tiegee © ) 50
Droegoe C 337 28
Calibration Check ( Before adjust ) T ey - -
Zero Span 501 ¢ “Oreeges C
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value 515 v 5 Orsagee C A 3150
{ppb) (ppb) (ppb) (ppd) (ppb) Drift% Nt A PP
NO 33 | 0.0 33 4700 4000 12 A ~r v}
NO, 28 | 00 28 30 00 04 = T
NOx 6.1 0.0 8.1 4130 4000 16 e =
1 o1 0.3 a
Calibration Check ( After adjust ) = = s 'L
Zero Span
- Ot 101 + 150 20 a4
GAS [Reading Value | Expected Value Dt Expecied Value PO et -5 "
(ppb) | {ppb) {ppt) {ppb) Drnift% Spam and Cal Values
NO [}) { 29 03 "oy 02 | — NO ppb | 3 03
NO; 05 0.0 05 0 04 — s P T
NOx 08 | 00 08 200 0 08
Span Vale NO “n o 4100 020
] [ NOx 4«0 Pab 4130 050

Single Point Calibration Chart

A
08¢

Ansiyres Readin

0.0 4000
NO Retemnce Vale (ppo)

a a 72 P a Y a o 4
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[ CO Analyzer Verification Test Report | —
[ CO Analyzer Verification Test Report |
Calibration Report No.: ES.CH604004
Calibrated Date: 1-Apr-23 Calibration Report No.: ES-CEE8040
[ em O onsite Calibrated Date: 1-Apr-23
2 pm Onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer Environnement SA, France Page:2/2
Model: CO12E SIN: ECOESACO12E204 Analyzor Signal Veues
1
Calibration System (Oate -Apr-23 [wm [ 0:08:00 ] [
Calibrator Unit Standard Gas Power Suppies
Dilutor Model ESA MGC10 NO Conc 44.68 PPM Option 00 ™ +5 V Sensor 5
SIN: 7682 502 Conc 4534 PPM —— o : g
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM +33V 33 v +24 V 242
SIN: 844 Expire Date: Feb 192024 EB0140762 12V 18 v 5V 51 v
Environment: Temperature__264 'C Humidity __51__%RM 124 V 11 ] mv
Optical B
Calibration Report e —
Zero Span bR current ratiso 8847 mA Pise current 6182 ’ mv
Status | Reference Reading Drift Reference Reading Driftos lopscal T 450 dog C Pbee T 242 deg
(PPM) PPV (PP PPV PPM) e e -
Before 0.0 1.563 16 450 4423 09 I e o 5 456.4 ind
After 0.0 0274 03 450 4501 00 IMin sig. 9450 mv Max Sig 2840 mv
Sample
nst. Ratio 1,109 Ratio 1.105
— Ret. rato 1.108 Intemal Temp. 289 deg C
Single Point Calibration Chart [Sourca Temp. 480 deg.C Gas Presure 997 hPa
Up Presure 847.0 P Flow 59 I

|
—— et |

At

Reading (PPM)

Referance (PPM)

a a 72 P a Y a o 4
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L CO Analyzer Verification Test Report ]
| CO Analyzer Verification Test Report |
Calibration Report No.: ES-C6604006
Calibrated Date: 1-Aps-23 Calibration Report No.: ES-C6604006
[ pm [ onsite Calibrated Date: 1-Apr-23
[ O onsit
Instruments Information Page:112 - 1O
Analyzer Type: CO Analyzer I Manufacturer Environnement SA. France I Page:2/2
: CO1 : ECOESACO12E205 ago.
I Model: CO12E S/N: ECOESACO12E20 Analyzer Signal Values
Calibration System [Date [ aprzs  Jrime 100800 | [
Calibrator Unit = Standard Gas Power Supplies
Dilutor Model ESA MGC 101 NO Conc 44 68 PEM Option 00 v +5 V Sensor B v
S/N: 762 S02 Conc 45.34 PPM - =
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPNV +33V 33 v +24 V 242 v
SIN: 844 Expire Date: Feb 19,2024 EB0140762 =2z s v 5\ v
12 v 1 v 5V 51
Environment: Temperature__264 'C Humidity __51__ %RH 424V 11 "
Calibration Report Opeical Banch
Zero Span IR current ratiao Ba4T I mA [Poso curent 8182 mv
Status | Reference Reading Drift Reference Reading Drift% Optical T 480 dog.C Pooo T 242 deg.C
PPM] (PPN (PP (PPM) PPM)
Before 0.0 1543 1.5 450 44 50 06 Messure sig 508.4 mv Refer Sig, 456.4 mv
Aftor 0.0 0.087 0.1 450 8% | 04 Min sig. 2450 ™ Max Sig 2840 mw
Sample
nst. Retio 1408 Ratio 1.105
! e
N Ref. ralto 08 Internal Temp 289 oeg.C
Single Point Calibration Chart Source Temp. 460 deg.C Ges Presure 97 Fa
Up Prasure 9470 hPa Flow 59 Ih

——— Hotrw

Anar

Reading (PPM)

Reference (PPM)

a a 72 P a Y a o 4
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‘ Request ho, 21-6i

CALIBRATION CERTIFICATE

Submitted by
Address

Calibrated at

Instrument Calibrated

Bruel & Kjaer

Standards used @ 1 Digual Function Synthesieer NF Elecironic [

alifier Brush& R jacr 2

hnague

EELY, which age tricenble to the liternational System of Units thro

Dhate of Receipt

Date of Calibration

madnInemansTanadey anzdanaden uniInedansasmans

Ambient Environment

5 been calibrated agaire standards maintained ot Elecrrical and Electronic S

F. The sound pressure beve] of instroment was

UIHM szvvvudaarungunn $1da W)

THAILAND INSTITUT TIFIC ARD TECHNOLOGICAL RESEARCH TISTR)

Reqguest Na. 21 -66M38] MTC No. EEL. BP.

toncdard uicertainty multiplied by a coverge

The repened expanded wncertainty 15 hased o

ence of approximanely
Naminal Output of Unit Under Test = 94 dB re 20Pa at 1000 Hz
Acoustic Oufput in dB re 20pPa, Coreected to Reference Conditions : 101,325 kPa , 234°C and 50 %HRH

1. Sound Fressure Level

Standard Microphone Mensured Sound Prossure | Deviated value | Uncerainty lolerance
Type Lewel {dR) (dB) {dB} [ECH0942:2003 Class
nch Broeldk jeer 41 B0 93.78 022 + 0L 040 dB

1. Frequency

o Frequency Deviated Urcertainty Tolera

Stanclsrd Micro

I'ype {Hz) {Hz) (Hz) | 1ECH842:

LK jaer 4180 | 90,0 1o 418 ] 1%

3. Todal distortion

Unce: Tolerance limit

Standard Microphane

Type (%) IECE0942:2003 Class |

+3.0%

nch Bruel &K jae

Note : 1. No adpastment.

cluded

Calibrated by : Approved by :

Electrical and ERe

Lndustrial M d Testing Service Centre

Date of Calibration

Date of Tssue

W5-121
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Issyed by: Callbeation & Test Section : Metecrological instruments Bureau

Certification No, 255/22

Date of Issuc 30 June,

- Page : 1 of 6
Object : winiaRrsTngRiuing

Manufacturer Nowal.ynx

Type Data Loggsr N

Seriai No. EWSNVT10W,

Customer

Calibration Condition : Temperaturs 251 °C  Barometric Pressure 10028 hPa

NATIONAL STANDARD WIND TUNNEL Thermal Anemc

Wind Aloft Plott

N 73
it nic An Model DA-650-3T
Seral Number 110730029 (sensor 12062958€
JAPAN QUALITY ASSURANCE ORGANIZATION Standard Valocity at 0 - 20 misex
STANDARD THERMOMETER Theadar Friedrich
Therrr ¥ '
STANDARD BAROMETER iota Barometer \

madnInemansTanadey anzdanaden uniInedansasmans

UIHM szvvvudaarungunn $1da W)

The Result of Calibration

Sarsar mode! EWSNV110WS2505 Certification No. 25522

022 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasenie Anemometer | Pressure | Vacumss Velucity Correction

misee e 120 | b b0 | muisec misee misec
1.00 . 04 0.60 7
e - . - 24 0.62
5.00 . - - a7 030
7.04 - 69 014
9.02 | 89 0.1
1o | - 109 0.1

01 \ . 13.1 -0.09
15.0 ' - 149 0.1
17.02 171 0.08
20.02 203 .28

|
Wind Aloft Plotting Board.
iL US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
3 80
80
270

W5-122
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The Result of Calibration

Soasor model EWSNY110WS2505
Certification No, 2
30 June, 2022 Page : 3 of
Standard Barometer Comrection
Pressure | Pressure
| s !
0241 100878 i
- A a1
) 006,54
3. ( 42
276 10049
’ y 4
Y

madnInemansTanadey anzdanaden uniInedansasmans

6

UIHM szvvvudaarungunn $1da W)

The Result of Calibration

Sensor model

30 June, 2022

EWSNV110WS2505

Certification No, 25522

Page : 4 of 6

Standard Temperaturs Sansor Reading
Tom Readng Correction
e c e
457 458 0.1
4 306 02
15 | 157 0.1
|

W5-123
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" o Date of Issue 30 J 2022
The Result of Calibration P e

Certification No. 255/22

Page 6of 6
Sensormodel  EWSNV110WS$2505  Certification No. 25522

30 June, 2022 Page : S of 6

v,
luiuses
(r Standard Relative Humidty Sensor Reading J
| Humidity Reading Correction ‘ - — - 4 4 - - v .
misfentiutiveiusesi wiesindu t¥e Davis uuy TIPPING BUCKET
% RH. %% RAE. % RH.
= - Model 7342,026 1D No.EWSNV110Ws2505 yhmamouifieuduudasduivunds
9 :
o 4 #29 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No
4520 42 32

- 4
71082 uazamnand1 1#14 figndesmunoazidvaveuniosdle (0.2 mm/

| .

Frnsdgms

W5-124
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Issued by @ Calibration & Test Sacton @ Meteorlogical Instruments Bureau

Daie of lsaue. 30 June, 2022

iesdloRrading

Manufacturer : Hoval yrx

Data Logger NOWD100

EWSNV11

Customar

Callbratien Conddtion - Temp: 51 °C  Baromatrio Pressure

NATIONAL STANDARD WIND TUNNEL { Thermal Anemometer 642 S

HOOK GAGE NO 1425

Wind Aloft Plofiing

M.I.5.T. Tast Refars

JAFAN QUALITY ASSURANG

STANDARD THERMOMETER

STANDARD BAROMETER

madnInemansTanadey anzdanaden uniInedansasmans

30 June, 2022

UIHM szvvvudaarungunn $1da W)

The Result of Calibration

s0r mocel EWSNV110WS2506 Certification No, 25422

Page : 2 of 6

TESTED ANEMOMETER

Standard HOOK GAGE NO. 1425
| Ukrasonic Anemometer | Pressure | Vacumn: | Velovity
misee e )
00 . . -
3.02 - -
5.00 - -
04
9.02
101 & »
13.01 % =

15.01 . { - -

20.02 - ) = ! -
i

Velocity Correction
misee misec
0.7 0.30
28 0.22
49 0.10
k8 -0.06
91 -0.08
10.1 091
131 0.9
149 011
17.0 0.02
202 -0.18

Wind Aloft Plotling Board.

US DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

|

TESTED WIND DIRECTION

W5-125
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The Result of Calibration

Sensor model EWSNVI110WS2506
? The Result of Calibration
Certification No. 254/22
30 June, 2022 Page : 3 of 6 Sensor model EWSNVII0WS2506 Centification No, 254/22
Standard Barometer Tested Barometer Zoiton | 30 June, 2022 Page
Pressure Pressure
- s p Standars Temporature Sensor Reading
o e £ Temp. Reading Correcton
- 0 % ‘ s
10035 0476 24 o e a
1004 06 100534 1.28 w4 L o .
3.62 .76 0.84
M 47 )67
004 47 7
0.64
05,05 0.73
R43 0.68
00272
X3.30
1003 58 82
1004.18 0.60
1004.78 0
003.30
Average

AR,
e — =Py

madnInemansTanadey anzdanaden uniInedansasmans
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Date of Issue 30 June,2022

Certification No, 254/22
The Result of Calibration Page: 6of 6
Sensor model EWSNV110WS2506 Certification No. 254722
30 June, 2022

Tu¥uea
Page : 5 of 6

Standard Rolative Humidity Sansor Reading i )
vy —— Oacion misdenuilvefuresininTos sy S Davis 1 TIPPING BUCKET
%R, [’- %R %R ’ Model 7342.026 1D No. EWSNV110WS2506 vi1n1saomfeuduedshauuids

I [ a1 a2 | 31 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No
0 ( = ! 71082 LAz nmh'hl‘l-ﬁ‘lﬁ'i’sﬁmmﬁ’mmumn:L‘éunwamﬁmu’“n-{ 0.2 mm/
45 4z 12

TIF}

Fmsfiuignis

3 a a o I
madnInenmansTanaden ancdunaden uniInedenyasmans
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