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TSP High Volume Sampler Calibration

Verification Report No.
S02200118-E001 -TSP 01

0O Fm

[ Onsie

Site: Tsaduuusantey
UTM : 47F N 1516338 E 672861
Sampler: E 3
Recorder: ECRANG016339508

Date
Technical
Approval

4)’Ui 22

CONDITIONS

Barometric Press. (hPa): 10062

Cerredled Pressure (mm Hg): 754.7
Temperature (deg C). 33.2 Temperature (deg K): 306.2
Average Press. (hPa). 1013.0 Corrected Avg Press. (mm Hg): 759.8
Average Temp. (deg C). 30.0 Aversge Temp. (deg K): 303.0
[ CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qsld Slope: 163057
Wodel; TE-5 Qstd Intercept: 0.01202
| Serial 1328 Dale Certifled 19 Jan 22
‘ CALIBRATIONS
Flaie or H20 Ostd [ (3 LINEAR
Test # (in} (m3fmin) {chart) (rorrected) REGRESSION
1 1122 54.0 53.00 Slope= 143952
2 B76 520 5112 243581
3 753 480 4719 09910
4 465 440 43.26
5 298 400 39.32 #of Obsareations
Range of Charl] 41
al1.1-1.7 mymin| 48
,.«/
/ =
Calibrated by
i
1 4 Augusl 2022
Approved by :
4 Augusl 2022
Thareport et 15 0 s gt hut e e e o o B O 13

MaIr Inemanidaunaden angTanadey vriinndunyasenaas
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PM10 High Volume Sampler Calibration

Verification Report No.
S02200118-£001 -PM 01

T M E Onsite
Site: THadouuaioy

Sampler: EFM10#37
Recorder: ECRANGOD0053215

UTM : 47P N 1516338 E 672861

Date
Technica

4 Aug 22

CONDITIONS

Barometric Press, (hPa): 10062
Temperature {deg C): 332
Average Press. (hPaj: 10130

Average Temp. {deq C) 30.0

Corrected Pressure (mm Hg): 7547
Temperature (deg k) 305.2
Corrected Avg Press. (mm Hg): 7698
Average Temp. (deg K): 303.0

GALIBRATION ORIFICE ]

Brand: Tisch Envirenmental, Inc

Slope
Model: TE-50284 Iniercept
Serialf: 1328 Date Certified
CALIBRATIONS
Piate or H20 Qa [ [=
Test# (iny (m34min) {chart) (corrected)
1 1222 2178 500 3185
2 881 1849 460 29.30 Intercept = 139143
3 T 1877 4.0 2803 Com coeff= 09878
4 475 1.358 40.0 2548 SFR 1150
5 a 1119 30 2293 SSP =

# of Observations

Range of Charf] 36
8t SFR +10%| 38

Calibrated by :

& August 2022

Approved by :

4 August 2022

W5-3
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TSP High Volume Sampler Calibration

]

Verification Report No.
$02200118-E001 -TSP 02

TIPM [ Onsite
Site: annlunistunatau
UTM : 47P N 1526244 E 667885 Date

Sampler: ETSP#41 Technical:
Recorder: ECRANG 15315224 Approval.

CONDITIONS

Barometric Press. (hPa): 1006.2
Temperature (deg C): 33.2
Average Press. (hPa): 1013.0

Average Temp. (deg C): 30.0

Corrected Pressure (mm Hg): 754.7
Temperature (deg K): 306.2
Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg K): 303.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, inc Qstd Siope 163957
Model: TE-5028A Qstd Interoept 001202
Senal#. 1328 Date Certified 19 Jan 22
[ - CALIBRATIONS
Plaleor  H20 1 c LINEAR
Test# (in) (chat)  (corected) REGRESSION
1 1168 2057 520 5112 Slope = 132628
2 966 1871 480 4719 Intercept = 23,1895
3 641 1525 440 4326 Corr, coeff= 09954
B 381 1178 400 3932
5 239 0934 360 3539 # of Observations. 5
Range of Charf|
at1.1-1.7 m3/min 46
Calibratod by : _
% = 4 August 2022
Approved by :
4 August 2022
= T repxt st sct s roduses menst 1AL wihou 1o witten spproel of Emdub Co Lt

a a 2 2 a o 4
ﬂ1ﬂ3“]§13ﬂ81ﬁ1ﬁﬂ§ﬁﬁll’)ﬂﬁy@ﬂ ﬂm‘&tﬁﬁll’)ﬂﬁyﬂll UHNINGQUNBATATAT

E!\/T

UIHN szvvvudaInrunjamn $1da man)

PM10 High Volume Sampler Calibration

Varification Report No.
802200118-E001 -PM 02

T PM [ Onsite
Site: sonfumsdunadou
UTM - 47F N 1526244 E 667885
Samplar: Mr-n-\.nv\n_‘
Recorder:

Date: 4 Aug 22
Technical
Approval

CONDITIONS

Baromelric Press. (hWPa): 10063
Temperature {deg C): 33.1
Average Press. (hPa): 1013.0

Average Temp. {deg C): 30.0

Corrected Pressure (mm Hg): 754.8
Temperature (deg K): 306 1
Corracted Avg.Press. (mm Hg): 758.8
Average Temp, (deq K): 303.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Slope: 1.02867
Model: TE-5026A Intercept -000763
Serial# 1328 Date Cartified 18 Jan 22
CALIBRATIONS
Plate or H20 Qa [ ic LINEAR
Test # (i) (mafmin) (chart) (cormected) REGRESSION
1 11.62 2140 540 34.38 Slope = 96628
2 857 1823 500 3184 Intercapt = 139775
3 622 1.554 46.0 2929 Carr. coel 09580
4 461 1338 420 2676 SF] 1.148
] 283 1068 380 2420 SSP= 3939
L= # of Observations: 5 |
Range of Charl] a8
8L SFR +10%| 40

. | it

Calibrated by

Approvad by !

4 August 2022

Tris soport shal ot o rmemdced mcept ife

 apgroun) of Enten £z L

[T ——
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] Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

[z] Onsite UTM 4TP N 1526260 E 667887

4 August 2022
amdunsdunaiiou
Sound Level Meter
PULSAR

44

1900
Temperature 333 C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer

Serial No.1351075
Date of Calibration - March 21, 2022

Report No.:
S$022000118-E001 -SLM 02

Verification Test Report

Result of Test

O pPm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Onsite UTM 47PN 1516331 E 672889

4 August 2022
Tsofuunasitioy
Sound Leve! Meter
PULSAR

44

1897

Temperature 333 ¢ Humidity 60 %RH

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

Report No.:
5022000118-E001 -SLM 01

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93 66 93.80 014 93.66
Calibrated By
Date 4 August 2022
Approve By
Date 4 August 2022

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
9366 93.60 -0.06 93.66

Date 4 August 2022
Approve By
Date 4 August 2022
This report shall nol be reproduced cacept ITUL,withouL the written epproval of Emviiah o1

Calibrated By

This report shall not be réproduced except infullwithout the wrillen approval of Envilab Co. Lid

MaIrInemanidanaden aag

Fanadou YINNAUNEATENS

W5-5



MenuNIRanuaswaeUgunMdwIadoutlszsii 2565

v '
Tffmmﬁwmummaﬂfuﬂigamwumum (ﬂN‘I:/‘l 1)

RECALIBRATION
DUE DATE:

January 19, 2023

Cortploats o Carllllation

Ta: actual absolute K)

Calibration Certification
(Cal. Date: January 19, 2022 Rootsmeter S/N: 438320 Ta: 294 K
Operator: Pa: 749.05 mm Hg
c Model #: TE-5028A Calibrator s/N: 1328
Vol. Init | Vol. Final Avol.
Run {m3) (m3) (m3)
1 1 2] 1
2 3 4 1
3 5| 6 1
4 7| 8 1
5 9 10 1
Data
Pa \/Tstd \
vstd | asta | /AH(Peta\Ta aa  |yH(Terpa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9941 0.7536! 1.2241 0.9951 0.7544] 0.7673]
0.9907 0.9694 15803 0.9917} 0.9704 0.9906
0.9890 1.0646 17312 0.9900 1.0656) 1.0851]
0.9874 1,1495' 1.8699 0.9884| 1.1506!
0.9793; 1.4996 2.4483 0.9802] 1.5011]
m= 1.63957 m=
QSTD b=| -0.01202 QA b=
r= 0.99939 r=|
C:
Vstd=[AVol({Pa-AP)/Pstd)(Tstd/Ta) | Va=[aVol((Pa-8P)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/aTime
For flow rate
= Pa_\( Tstd ~ \
Qstd !l/m(( {2 )) 4,) I Qa-| l/m(( [a{Tafpa /4;>
Standard Conditions
Tstd:|  298.15 'K RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998
[AH: callbrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) B to Part 50, Refi Method for the

Pa: actual barometric pressure (mm Hg)

Determination of Suspended Particulate Matter In

b: Intercept

the Atmosphere, 9.2.17, page 30.

m; slope

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

UIHN szvvvudaInrunjamn $1da man)

METTLER TOLEDO

Accuracy Calibration Certificate

Customer

Addreas: )
2p/ Posta: -
State / Province:
N [ TTTTTTT]
SohsneareAn.
Waelghing Device
Manufacturer: Mettler Toledo ____ Instrument Type: Weighing lnstrument
Mods: JXBRAEOY_ Assst Number:
s ; BO11363567 Terminal Model:
n:lr:nr i, e— Terminal Serial No.:
Terminal AssatNo.:

Roadabllity (d)

Procedure
Calibration Guldeline: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CPIW002/20

This calibration certificate contains measursmants for As Found calbration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, results for As Left correspand to As Found.

The sensitivity/spen of the weighing instrument was adjusted before calibration with a bulltin weight

!
In accordance wilh EURAMET cg-18 (1172015), the test loads were selected 1o reflect the specific usa of the weighing device of to

ata specific calioration conditions.

| AsFound Start: 22 End:226°C | Stort:583% End 597 % |
A8 Found Callbration Date: 02-Mar-2022 _ Calbrator:
A8 Loft Callbration Date: NA
Issus Dte: 03-Mar-2022
Approved Signstory:

Sottwero Version: 1.23.0.240
Repart Veesian: 2.16.12
Form Number. F103C

This a an angnal doeul

willen o

W5-6
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Error of indication
|
s Found |
Repeatability |
Wdicalion | Esorof Indicatl ;
Test Load: 70¢ 1 0.00000 g 0.00000 g 0,00000 g 0,017 mg 2z
O As Found ‘ 2 0.10000g 0.40000 g 0,00000 g 0.023 mg 2 |
70.00001 g y ® AsLeft 1 (Tast Point) | 050000 g 050001 g 0.00001 g 0.028mg 2 |
2 70.00002 g NA - 4 0.99099 g 059953 g 0.00000 @ 0.032mg 2 | |
3 70.00001 g NA | = “ & 5 180893 g 200000 | 0.00001 06.040 mg 2
I | to0002¢ | NA 39| 8 | 00019 50000 g 000000 0046 mg 2
5 | 70.00003 g | NIA X 20| 7 10,00001 g 10.00002 g 0.00001 g .062mg 2 |
6 \ 70.00001 g A 9 .O "y 3 8 45.50008 g | 50.00002 g 0.00004 g 0.13mg 2
7 70.00001 g NIA / J 8 100.0000 g 160.0000 ¢ 0.0000 9 0.23mg 2|
: 8 [ 70.00002 g NA | e g O 10 150.0000 g 150.0000 ¢ 0.00005 0.35mg 3 |
[ 70.00002 g NA . O Lo} 14 99 g 1009308 g -0.0001 g 04img 2 |
t A
10 70.00003 g NIA o
‘ \ e L 6.4 4 o~ N .
— ‘ N I O As Found
sndard |
NA
peveton | 0.000008 g |
| e
1 ! 5 * Asleft
? o2 i 8
" B 1
The "d" i the graph rspresents to readabiy of ihe rangelinterval in which the il | e & e R E Far imgroved leglbiTAy of tho graphics
tost was performed. b} i 1 W e I anly Ince measurement poin
The resits of Iis grash ara basad usan (ho ebsokute valuas of the diflerences 5 * | e are shawn snd messurement palnis
fram he mesn value. E chose 1o zero are mot displayed.
7, AR sl !
|
Eccentricity
o4 1}
Test Load: 100 ¢
oed SRS v
| 1 100.0000 g NA o 50 100 150 e
2 | 100.00029 NA Gallbeatian Points (g}
| { { ;
| 2 l St L2 The uncertalnty sialad ks the expanded uncartainty at cailbration obleined by mulliplyeq the standard cambinod uncertainly by ha
- S pe coverage factar k - which can be larger than 2 according to EURAMET cg-18, The valug of the measurand lies within the ssigned range
| B [ 10000049 A af values with a probability of approximately 95%.
A 1 0002 NA The user Is responsibla for maintaining environmental conditions and the settings of the weighing instrument when || was calibrated
Deviaton e As Found

The "d" In the graph represents tha resdabilly of the rengadntarval In which
the fest was performed.

a a 72 v 2 a o
NMAIFINYITATAILIAD DN ﬂm‘;’,ﬁﬁll’mﬁjﬁm Nﬁ13ﬂﬂ1ﬁ8lﬂﬂﬂi?ﬂﬁﬂg W5-7
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Test Equipment

All welghts used for metroiogical tesling are Wacesbie o nalianal or international standerds, The weights ware calibrated and certified by |

Stated is the expandad uncertainty with k=2 In use. The formula shall be used for the estimalion of the uncertainty under consideration of

the errors of indication. The value R represents the net load Indication in the unit of messure of the device.
#n accredited cafibration labaratary.

Welght Sat 1: ML E2 Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.5-10°/K
Wlght Set Mo ws22 Date of Issue: Temperature range on site for the evaluation of the measurement uncertainty In use 3K
Cerblicate Number. 177036 = Calibration Dus Oate Uinearization of Unoartalnty Equation
Waelght Set 2: OIML E2
Weight Set No.: W57 Date of Issue 31-Jan-2022
— — = 1 0. 01 h = il + )
Cantificate Number: 205470237 Callbraiion Dus Dals: 12-Jul-2023 | 00001 g Uy = 0,018 mg + 0.00497 mgig - R
2| 000019 Uy = 0.06 mg + 0.00492 mgig * R NIA |
Thermo Hygromelar
To oplimize the stability of the Inearizalion, besides of the zero load only increasing measurement points with a test load of 5% of the
Equipment No. IN193 __ Dateot Issue: 14-Jun-2021 measurement ranga or larger are laken for the calculation of the Inear squation.
Certificate Number; 21H1221 (Calibration Due Data: 1-Jun-2027

Absolute and Relative Measurement Uncertainty in Use for Varfous Net Indlcations (Exanples)

Measurement Uncertainty of the Welghing Instrument In Use
|
\
|
|

Remarks
000220 0.018mg 0.82%
FACT adjustmant functionally acivated 002200 g 0.018mg 0.082%
Equipment condltion: Good | 0.22000 g 0.019 mg 0.0087% NA
Naxt calibration acoording 1o eustomers precedure | 2200009 | 0629 mg 0.0013% NA
| 220.0000 g 11mg 0.00052% NA
End of Accrediiad Section )
The information below end any aftachments to Ins callbvation certfieata are nat part of the sccradited cabbratian
. o
B, | &
£ i) S I
g [ | 7 \
' S wfy
5 ) S w
1.l [ § \
5o ] \
£ L ” 00 000001 Qo0 0 001 n'\ "0 190
Weighing Renge [%] Reading lg}

As Found As Left

The weighing range shown In the absolute uncertainly graph refers 1o the firstintervalirang of the davice.

a a 2 2 a o 4
mﬂwnwmmam%mnnﬂﬁan ﬂﬂ!‘;’,ﬁﬁll’mﬁjﬁm UN1INGUNYATAITNT W5-8
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Certificate No. : L2203-290 Page 2 of 2

Certificate of Calibration ‘

o
| Function : Humidity Measurement Reference Temperature at 25 C

Reference No. 1 4182/2202-017 Certificate No. L2203-280
Customer Page 10f2 STD UUC Reading UUC Error Measurement
Reading (% RH) (% RH) (% RH) Uncertainty (+% RH|

| 50.00 49.0 -1.00 23

Equipment :  Digital Thermo-Hygrometer |

Manufacturer : Testo |

Mode! 608-H1 Function : Temperature Measurement

Serial No 83353607 |

1D No. - | STD UUC Reading UUC Error Measurement

Received Date : 7 March 2022 | Reading (ac) (nc) (nC) Uncertainty ('c)

Calibrated Date 1 9March 2022 25012 250 0012 035

Issued Date ¢ 15March 2022

[ ‘Envionment | StantCalibration _ | Stop Calibration

[ Ambient Temperature (°C) | 247 [ 255 Resolution 01 (o 01 %RH

| Relative Humidity (% RH) | 51 S 52

— e - STD= Standard
Calibrated by
UUC= Unit Under Calibration

Calibr: Meth

In-house method : by comparison with standard hygrometer for humidity measurement function ** End of Callbration Report **

and comparison with standard thermometer for temperature measurement function into humldity/temperature chamber

Condition of this result of calibration

1. Reference standard instrument

Instrument Model SerialNo,  Certificate No, Due Date
1) Hygrometer HL-NT2-D 61468576 QR21-0851 13 May 22
2) Digital Thermometer With Probe GT™1 08000089 PSL-T 0072/65 14 November 2022

2. This result of calibration was found accurate as shown on date and place o ibration only

3 This certificate can be traceable to International System of Unit

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

Throug|

Approved by

The reported uncertainty is based on a standard uncertainty multiplied by a converage factor k = 2 ,providing

alevel of confidence level of approximately 95 %

This cerificals mey not be reproduced ciher than in full except wilh the prior writien approvel of the S K Saes And Service Company Liiled.

a a 2 2 a o 4
mm%nwmmaﬂ%mmwﬁan ﬂmzamnﬂﬁ”@n UN1INGUNYATAITNT W5-9
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Request No, 21-65/0383

CALIBRATION CERTIFICATE

Submitted by
Address

Calibrated at

Instrument Calibrated : Ambient En

Description Acoustic Calibra

Model 4230

or Temperature (23

Manufacturer Relative Humidity

ent P; {101

13510

Serial No.

Standards used :

I. Digital Function Synthesizer NF Electronic DF-193A S/N 122037

2. Measuning Amplifier Bru

1&Kjaer 26

5 S/N 1537484,

3. Programinable Al gawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401 A S/N MY 44005560,

3. Pressure Transmitter Vaisala PTB202AD S/N T0650001
6. Audio Analyzer Keithley 2015-P S/N 4106495

1. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,

Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated

under test shall be meas 2 a1 insert volty

ed by standard microphone us

e technique.

This instrument has been calibrated against standards ned at Electrical and Elect,

Laboratory (EEL), which are traceable te the International System of Units throu

Melrology (Thailand),

The information on actual reading is

herewith and the uncertainty lir

uoted refer to the

measured values only.

Date of Receipt 10 Mar. 2

Date of Calibration 21 Mar, 2(

MTC No. EEL. BP,

(50+15)%

59/0365

UIHN szvvvudaInrunjamn $1da man)

Request No. 21-65/0383 MTC No. EEL. BP. 59/0365 W

The anded uncertainty is based upon a st inly multiplied by a cov

age
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 2001Pa at 1000 Hz

Acoustic Output in dB re 20pPa, 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 limit |
Type Level (dB) (dB) (dB) TEC60942:2003 Class 1| |
112 inch Bruel&Kjaer 418( 93.66 034 +0.10 £0.40 dB
2, Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limi
Type Hz) (Hz Hz, 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 418( 997.8 2.2 +15 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortiot Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class |
172 inch Bruel&Kjaer 4180 1.55 10.50 43,08
Note : 1. No adjustment

he calibrator pressure correctios t included

10t included

3. The microphone volume correction was n

Calibrated by Approved by

Electrical and Electronic Standards Laboratory

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

Date of Issue 22 Mar. 2022

Ref: 20112

a a 2 2 a o 4
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ16ﬂ§ﬁﬁll’mﬁjﬁ)ij ﬂm‘;’,ﬁﬁll’mﬁjﬁm UHNINGQUNBATATAT
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: ED4NIS9E15A00V3 Reference Number: 160-402021734-1
Cylinder Number: EB0140762 Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet:

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

Expiration Date: Feb 19, 2024
——

Certification performed in accordance with “EPA Traceability Protocal for Assay and Certfication of Gaseous Caiibration Standards (May 2012) document EPA

00/R-12/531, using the assay procadures isted. Analytical Methodology does not raquire comaction for analytical

uncertainty 3s stated below with a carfidence lval of 96%. Thare are no signdlcant impuritiss which affect t
mole/mole busis uniess otherwise noted.

Do Not Use This Cyfinder below 100 paig, e 0.7 mogapescats.

rierance. This cylinder has a tolal anslytical
1 the use of this calibration mixturs. A¥ concantrations ere on &

UIHN szvvvudaInrunjamn $1da man)

NOx Analyzer Verification Test Report

Calibration Report No.: AP-NE508006

ANALYTICAL RESULTS
Component Requested Actual Protocol  Total Relative Assay
Concentration  Concentration Method Uncertainty Dates
NOX 45.00 PPM 44,68 PPM a1 +/~1.4% NIST Traceable 02/12/2021, 02/19/2021
NITRIC OXIDE 4500 PPM 4462 PPM Gt +/- 1.4% NIST Traceable 02/1212021, 02/19/2021
SULFUR DIOXIDE 45.00 PPM 45.34 PPM G1 +-1.1% T Traceable 0211212021, 02/19/2021
CARBON MONOXIDE 4500 PPM 4500 PPM G1 +/- 1.0% NIST Traceable 02/18/2021
- NITROGEN Balance 0 .
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CCro7968 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025
PRM 12386 D685025 9.91 PPM AIR/NITROGEN DIOXIDE 20% Feb 20, 2020
GMIS 124206889 CCc323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021
NTRM 0141709 KALO03190 49.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022
NTRM 08012341 KALOQ4T16 4857 PPM CARBON MONOXIDE/NIT 0.6% Jun 07, 2024
The SRM, PRM or. RGM noted above &
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 8 N1KD579 NDIR Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolat iS50 FTIR AUP2010245 NO2 FTIR Jan 21, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jan 21, 2021
e

a a 2 2 a o 4
mﬂwnwmmam%mnnﬂﬁan ﬂﬂ!‘;’,ﬁﬁll’mﬁjﬁm UHNINGQUNBATATAT

Page:1/1
Calibrated Date: 2-Aug-22
@ pm U onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: 200E S/N: ENOAI200E01526
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGG 101 NO Conc 44.68 PPM
SIN: 762 $02 Conc 4534 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__ 268 "C Humidity:__53 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) {ppb) Drift%
NO | 105 00 105 3802 | 4000 25
NO, 27 00 | 27 258 0.0 33
NOx 132 0.0 132 406.0 400.0 0.7
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO | 05 0.0 - 0.5 399.0 400.0 01
NO, 03 | 0.0 0.3 4.1 00 0.5
NOx 0.3 0.0 0.8 403.1 400.0 0.4
T - |
Single Point Calibration Chart |
g ‘
4
2
3 |
1
&
g
H
<
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NOx Analyzer Verification Test Report | L NOx Analyzer Verification Test Report
Calibration Report No.: AP-N8508006 Page:1/1 Calibration Report No.: AP-N6508008 Page:1/1
Calibrated Date: 2-Aug-22 Calibrated Date: 2-Aug-22
G =] O 5
1 pm O onsite PM Onsite
Page:2/2 Instruments Information
Mol b e . ] o _ ‘Analyzer Type: NO/INOZ/NOX Analyzer Manufacturer API
s o Model: 200A SIN: ENOAI200E01170
Time 15:30
[Range 0.00 - 500,00 PPB PPB 500.0 500.0
Stabilky (Zero Gas) <02 P8 0.6 02 Calibration System
(Sample Flow 500+- 50 cimin 4700 476.0 3
[0zone Flow 60-80 ccimin 900 76.0 Calibrator Unit Standard Gas
P e e . 2“; “ Dilutor Model ESA MGC101 NO Conc 4468 PPM
AT Detocior st o - - SIN: 792 802 Conc 45.34 PPM
e pR0-180 L4 24 ] ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
pvrs 1400900 ocnelent .4 L 2140 SIN: 844 Expire Date: Feb 192024  EB0140762
bces 2500 +1- 200 my = :
RCELL TEMP 50+1- 1 Draegee C 503 50.3 Environment: Temperature__ 269 'C Humidity:__ 54 %RH
BOX TEMP 20.35 Drosgee C 280 275
PMT TEMP 7o Drooges C 77 78 Calibration Check ( Before adjust )
i2S TEMP 50+/- 4 Dreagee C - - Zero Span
MOLY Tamp 315 +/- 5 Draagee C 3131 315.0 GAS Reading Value | Expected Value Drift Reading Value | Expected Value
[RCEL PRES 4-10 contant IN-Hg-A 7.30 7.30 (ppb) (ppb) (ppb) (ppb) (ppb) Drift%
SAMP PRES 20-30 contant IN-Hig-A 314 313 NO 12 00 T 112 3891 4000 5K
INO Siope 1403 0647 0963 NO, | 24 00 24 209 | 00 26
ox Siope T 552 0840 NOx 13.6 0.0 136 410.0 400.0 1.2
NG Ofisnt o rr 150 pry) 4D 060 Calibration Check ( After adjust)
INOX Oftset 410 to + 150 mv 24.40 1270 Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
Span and Cal Values (ppb) (ppb) (ppb) (ppb) (ppb) Drift%
Zero Value NO 0 ppb 105 0.5 NO 05 0.0 05 399.1 4000 01 |
NOX 0 pob 132 08 NO, 04 00 04 39 | o0 _ 0.5
N o
Span Valus NO 400 ppb 380.2 399.0 Ox 29 29 28 4030 4000 04
NOx 400 ppb 406.0 4031

Single Point Calibration Chart

Analyzer Reading (NO)

a a 72 v 2 ) a Y 4
NAIFINYIATATTULIATON AUSTIULIAADN UKV 1INY1RUNYATATNT W5-12
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| NOXx Analyzer Verification Test Report | ; [

S02 Analyzer Verification Test Report |

Calibration Report No.: AP-N6508008 Page:1/1 Calibration Report No.: AP-S6508004
Calibrated Date: 2-Aug-22 Calibrated Date: 2-Aug-22
B oy O onee Eem [ onsite
Page:2/2 s
o T T S T T Instruments Information Page:1/2
Date 2-Aug-22 Analyzer Type: SO2 Analyzer Manufacturer AP|
Time 10:10 Model: 100A S/N: ESOAIT10003031
[Range 10,00 - 500,00 PPB PPB 500 500
Stability (Zero Gas) <02 PP8 0.5 02
Sampie Flow 500+/- 50 ceimin 511 532 Calibration System
[Ozone Flow 2090 Solmin % % Calibrator Unit Standard Gas
[PMT Detoctor 0-5000 mv 274 16.4 Dilutor Model ESA MGC 101 NO Conc 4468 PPM
AZERO -20-150 mv 54,2 54.2 SIN: 792 S02 Conc 45.34 PPM
e 3 “ T m ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM
bees 2500 +1- 200 mv - . SIN: 644 Expire Date: Feb 19,2024 EB0140762
[RCELL TEMP 50+/- 1 Dreeges C 50 50 : 2 - i
e o= T o = Environment: Temperature_ 268 'C Humidity: 54 %RH
PMT TEMP 7 11 Dreegee C 71 7.1 Calibration Report
~yr Dreeges G 3 - Zero Span___
¥ Te 315 /-5 Oreeges C 3144 15.0
:O,L 1 ;;:T ::Z: " - = - Status [ Reference Reading Drift Reference Reading Driftos
CEL PRES - - 0 0 | (ppb) (ppb) {ppo) o) ) B
SAMP PRES 20-30 contant IN-Hg-A 29.0 29.4 Before JOP‘O‘ —%5‘ ) 9. —;‘;%‘0 %05.0 oo
INO Siope § K04 i 2ot After 00 04 04 4000 | 4002 | 00
Nox Sicpa 1+4-03 0848 0813
NO Oftset 1010 + 150 mv 102 153
[NOx Offset +10 1o + 150 mv 20 34 — ___
Span and Cal Values [ |
- s | Single Point Calibration Chart |
2ero Vaive NO [} ppb 112 05 [
NOX 0 opb 136 0.9 500
Span Value NO 400 Ppb 389.1 399.1 ‘
NOX 400 opb 4100 403.0 = =l
| 3 - Before
=
£
-] A
] —eetene After
| @

Reference (ppb)

a a s2 v 2 v a o 4 W5'13
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SO2 Analyzer Verification Test Report

SO2 Analyzer Verification Test Report

Il

Calibration Report No.: AP-S6508004
Calibrated Date: 2-Aug-22

Calibration Report No.: AP-S6508003
Calibrated Date: 2-Aug-22
Elem O onsite

Instruments Information

Elem [ onsite
Page:2/2
Test Function Valus Norminal rangs Unit Before Aftsr Nots
Date 2-Aug-22
frime 1520
Range 50 - 20000 " peB [ 500 500
Stabily (Ze <02 P8 N 6 02
s 630 (+/- 50) ceimin 637 820
B o-s000 mv 242 242
0 - 5000 mv 193 405
vps 400-900 constant v 632 830
mv . .
L TEMP Draeges C 50 50
TEMP Dreegee C 54 36.0
PV TEMP o Cc 85 8.0
UV 1”’!)! mv 2900
Lamp Ratio. % s
STR, Light (Zero Gas) F “‘E" ;4’ 254
[Dark PMT mv 125 [ w2s
Dark lamp mv 15 15
SAMP PRES = B IN-Hg-A 278 28.3
2000 (+1- 500) m 2010 2022
"~ [1000 (+- 250) PPE 1005 i
1(+-03) 0,824
SO2 Offset 145.5
Stabilty 0.6
Stabildy at < 2 ppb @ 400 ppb 0 2
[Gas Test Response
0 PPB) 0 08 04
20 PPB 400 405.0 4002 4 5% of Range

a a 2 2 a o 4
mm&]ﬂmmmam%mnnﬂﬁan ﬂm‘;’,ﬁﬁll’mﬁjﬁm UHNINGQUNBATATAT

Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP|
Model: 100A S/N: ESOAI100EU0081
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 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 EB0140762
Environment: Temperature__ 269 'C Humidity:_54 _%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading 0
o) ) bl 5 Drift%
Before 0.0 07 0.7 400.0 389.4 13
After| 00 0 03 400.0 402.1 03
- - - = = ="
| Single Point Calibration Chart
| |
| 500 |
| |
2
g — Before
£
3 - Atter
e

UIHN szvvvudaInrunjamn $1da man)
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r

SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6508003
Calibrated Date: 2-Aug-22

UIHN szvvvudaInrunjamn $1da man)

[ CO Analyzer Verification Test Report |

Calibration Report No.: AP-C6508002
Calibrated Date: 2-Aug-22

M em [ onsite
Page:2/2
[rest Function Vaius Nomminal range Unit Botors Aftar Nots
pete 2-Aug-22
Time 1345 e e e Ty =N | W=, |
Range 50 - 20000 PPB 5000 5000
Istabaity (Zero Gas) <02 02 01 T
650 5920 591.0
VT Dotector lo- 5 — 2556 610
Norm PMT Detector o 507 ) 5
bv c0- v ) 07.0
bcrs 2500 (+/- 200 mv = -
RCELL TEMP 50 (+- 1 Draeges 500 500
Box TEWP 2040 u 34.1
oMT 7 (+1-1) 8.0 80
0V 10004200 1987 1981.0
fLamp Rati % 82,6 826
STR. Light (Zero Gas) PPB 815 81
[Dark PMT mv 38 36
Dark tamp pii v 6.5 57.0
SAMP PRES — N-Hg-A 293 293
Eloctric Test/Optic Test
lPUIT Vorts [2000 (= 500) mv 2044.0
502 Cone 1000 (+- 250) 0
lso2 ] IER) B = 104
< 250 mv = 60
™ ) 02 02
ty at Span 0 ppb PP8 2 02
[Gas Test Response
0.00 PPB) 0 oot 07 03
400 PPB 400 ppb 39.4 402.1 + 5% of Range

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

Eem [ onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer AP|
Model: 300E S/N: ECOAI300E01034
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 26,5 °C Humidity: 55 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Orift%
(PPM) PP EoM) PP (PPM) okinded
Before o o, 10 1.0 450 | 457 0.8
After 00 0.0 00 45.0 452 2
Single Point Calibration Chart
] |
£ | ——— el
2 |
¥ | | e Aber
g
@ | — -
Reference (PPM) |

W5-15
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CO Analyzer Verification Test Report

Calibration Report No.: AP-C6508002
Calibrated Date: 2-Aug-22

Iem [ onsite
Page:22
Detail Range Unit Before After Note
Date 2-Aug-22
Time 16:06 -
Range 0.1-1000 PPM PPM 50 B 750
Stability (0.1-2PPB ) ppb 0.01 0.08
co 2500 - 4800 MV. mv 34263 34013
ICO Reference 2500 - 4800 MV, mv 28507 ?8521
MR Ratio 12 +-05 121 121
Sample Pressure 26 - 30 in-Hg-A 285 284
Sample Flow 720 - 880 ce/min 7;; 783
e pry
Bench Temp 48 48
\Wheel Temp 68 68
352
mv 34

Siope 0.800 - 1.200 07572
Offset 0.05 +/- 0.2 0.01
Gas Test Response
Zero Gas 0 PP )5 0.0

pan Gas 45 PEM 459 T a D

% of Range

a a 2 2 a o 4
mm&]ﬂmmmam%mnnﬂﬁan ﬂm‘;’,ﬁﬁll’mﬁjﬁm UHNINGQUNBATATAT
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| CO Analyzer Verification Test Report

Calibration Report No.: AP-CB50800
Calibrated Date: 2-Aug-22

-

1

[dpm LD onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer AP|
Model: 300E S/N: ECOAI300E00225
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC 101 NO Conc 4468 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 844 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__262 'C Humidity:_55 _%RH
Calibration Report
Zero _Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) PPM) (PPM) i
Before 0.0 32 32 450 448 -02
After, 00 | 04 04 450 | 451 0.4
Single Point Calibration Chart
50
45 l
40
£ s }
a %)
a % 1
g 25 1
3 20 J‘
& 15
o}
: |
°F

Reference (PPM)

W5-16
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CO Analyzer Verification Test Report

Calibration Report No.: AP-C6508001

Calibrated Date: 2-Aug-22 t Calibraiior S Metearolog e 4

I pm LI onsite Date of { | February, 2022 Certification No, 04972

Page:2/2 Page -1 g

Dotai Range unt Befors After Note - T

Date 2-Aug-22 g ? -

Time 15:40:00 AM ;

Range 0,1-1000 PPM PPM '53 Y 507 1T

Stability (0.1-2PPB ) ppb 03 04 Manufacturer

CO Measure 2500 - 4800 MV mv 34673 3375

>0 Reference o 7/5007- 4E M\l ”:u 3005.8 26321 Type

MR Rato 12405 118 118

Sample Flow 720 - 880 cc/min ceimin 876 874

Sample Temp - 52 deg.C deg.C 493 491

Bench Temp o a9 deg.C 48 48

Wheel Temp 66 - 70 deg.C JP;](“ 67.8 68.3

Box Temp 27-50 41;,‘9 c deg.C { 326 302

PHT drive 250 - 4750 mv mv 3050.1 3074.2 Calibeation Condition : Temperal 251 °C  Barometric F re 1008.1 hPa

Slope 0.800 - 1.200 1.218 1.181

Offse 5 +/- 3

Gu"ulknponu > = 2t 0029 NATIONAL ST D TUNNEL M nomeler The 9

Zoro Gas o PPM 3.2 04

Spe 45 PPM 448 45.1 rz’n f Range NIS.T

STANDARD THERMOMETER

a a 72 v 2 ) a o 4
NIAIFINGIFITATTIULIAADY AUSTIULIANDN UH1INIQUNBATTAT W5-17
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The Result of Calibration

seed & Wind Direetion Maodel WSD-1

11 February, 2022 Serial No. 1223

Page f 6

K GAGE NO. 1425

Standard

Ultrasonic Anemometer

TESTED ANEMOMETER

Veloeity Correction

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

UIHN szvvvudaInrunjamn $1da man)

The Result of Calibration

Sensor Presure Model TPH-1 D

Serial No. 6381

Standard Barometer

Tested Baromeler

Pressure Pressure

00791 8.1

1008.0

1

1008.72 008.00

1009.35 9.7 (
)3

1009.3( ).2

W5-18
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The Result of Calibration

The Result of Calibration
Sensor Temperature Model TPH-1 D Certification No. 049/22 Sensor Humidity Model TPH-1 D Certification No. 049122
11 February, 2022 Serial No. 6381 Page : 4 of 6 11 February, 2022 Serial No, 638 Page : 5 of 6

Slandarg Temperature Sensor R ing Standard Relative Humidity Sensor Reading

emp Reading Carrection Humidity Reading Correction

‘c c ‘e % RH % RM. % RH.

45 452 01 B85.€ 803 5

11 614 574
16.4 408 178 2.8

W5-19
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Date of Issue 11 February, 2022

Page : 6of 6

luSuses

miisfentuiveiusnsinnTesiany B¥e Davis iUy TIPPING BUCKET
Model 7342.026 ID NoNWSDCMS 1200149 yinmsaaufisuiuudaduunuinds
7739 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No

w v a

71082 wazernninr W11 fisgndosnuswazidua

I1P)

It igms

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

UIHN szvvvudaInrunjamn $1da man)

Certification No. 049/22

Calibration Certificate

Issued by Calibration & Test Section : Meteorological Instruments Bureau

Date of Issuc || February, 2022 Certification No. 048/22
Page
Object wirnsilansaadagnlinning
Manufacturer : DYACON
Typ Dal Jger 1
Serial N 1 ) No MS1
ustome:
Calibration Condition emperature  25.1 ° Barometric Pressure 0086 hPa
NATIONAL STANDARD WIND TUNNEL
" ind £ r 3
N.LS.T erence Numbi 4
ic Anem r Model [ ( i T
enial Number 1 ( 9586)

PAN QUALITY JRANCE A )

STANDARD THERMOMETER Theodor Fredrict Dry No.8380/9 | )4

W5-20



FeNUMIAANINATIIToUgUN T wIndoutse Sl 2565

P
Iﬂﬁﬂﬁi%‘]JlISIJLIﬁiulﬁﬂiuﬂ?ﬂm‘wuﬂ1uﬂi (ﬂ%ﬂﬁ 1)

The Result of Calibration

UIHN szvvvudaInrunjamn $1da man)

Wind Speec Directiv WS- Certificat 048
Pag of 6
Standard 1HOOK GAGE NO. 1425 TESTED ANEMOMETER
2 ESivaResa_——
Ulteasonie Anemometer | P Velocity Correction
nisee s 0 | incdes 120 misec misee
1.00 0.40
3.02 - 2 042
5.00 0
] 0 0.
.02 ).1 08
1101 1.0 0.01
13.01 13,1 09
15.01
17.02 70 2
20,02 20.1 0.08
Wind Aloft Plotling Board
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION
1 )
T,
. X_\'\L F_.',U)\\
BN

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

The Result of Calibration ‘

Sen: Presur IF 1C
Serial Na. 627 crtification No. 048/22 |
11 Fehe ¥ Pag |
|
Standard Barometer Han {4 OF( ior
r )
008
00.0
009. )
010.0 )
)i
09 y
1009.68 %09
m
1 N
10.9¢ 10
10
1011
1011
010 101
008 86 1009.1 (
08.9 1009, 2(
09,08 10 |

W5-21
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The Result of Calibration

Sensor Temperature Model TPH-1 ( ertification No. 048/2

| February, 2022 Scrial No. 6277

Standard

Tem, Reading of

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

UIHN szvvvudaInrunjamn $1da man)

The Result of Calibration

Sensor Humidity Model TPH-1 C Centification No. 048/22
11 February, 2022 Serial No. 6277 Page : 5 of 6

Standard Relative Humidity Sensor Reading ]
Humidity Raading Co
% R.H % RH o R.H.

85.6 82.

14 58
40.6 38.( X

W5-22
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MaIr Inemanidaunaden angTanadey vriinndunyasenaas

Date of Issue | | February, 2022 Certification No. 048/22 |

Page 6of 6

Tususes

misdenuiiveiusesd mToviady 8 Davis 1 TIPPING BUCKET
Model 7342.026 ID No.NWSDCMS1200152 vimsasuisusuudduunuuda
#73 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No

o ya v - 4 M
71082 uazamnimi 1914 fngndesmiusvazidonveunsoile (0.2 mm

TIP)

FrnsHingyms

UIHN szvvvudaInrunjamn $1da man)

W5-23



FenUNIAAA AT IIdeTAMNINFIIAdeusE31T) 2565

TATINITZVVVUAINIRBUNFANNUNIUAT (ATIN 1) UIHN TEUVUUAWIABUNTANN 1A (IMI3U)

PNIHAN ST UTIELIAIDININTIDTA
TsaBaunasisauazamtiumsiuwasou
Y A
AN 2/2565

N33 TUN 18-23 AN 2565

a a P P 2 v a o s
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TSP High Volume Sampler Calibration

USHN szvvvudaarungann $1da W)

Verification Report No.
§02200174-E001 -TSP 01

TSP High Volume Sampler Calibration

Verification Report No.

$02200174-E001 -TSP 02

[ PM [5 Onsite
Site: Tor3uuuaofing
UTM: 47P N 1516338 E 672861 Date: 18 Oct 22
Sampler: ETSP#42 Technical
Recorder: ECRANG(16339508 Approval:
'CONDITIONS
Barometric Press. (hPa): 1006.2 Corrected Pressure (mm Hg): 754.7
Temperature (deg C): 33.2 Temperature (deg K): 306.2
Average Press. (hPa): 1013.0 Corected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Envirenmental, Inc Qstd Slope 1.63957
Model: TE-5028A Qstd Intercept: -0.01202
Serial#: 1328 Date Cerified 18 Jan 22
CALIBRATIONS
Plate or H20 Qstd ! ic LINEAR
Test# (in) {m3/min) (chart) (corrected) REGRESSION
1 1122 2016 54.0 53.09 14.3952
2 876 1.782 52.0 5112 243581
3 7.53 1853 48.0 47.19 Corr. coeff= 0.9910
4 465 1.300 44.0 4326
5 2.98 1.042 40.0 39.32 # of Observations: 5
— Range of Chart} 41
at 1.1-1.7 m¥/min. 49
; Calibrated by :
i
i |
I Approved by :
-
" s ™ = 2% 1m

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

[T PM [J Onsite
Site: aenlun
UTM: 47P N 1526244 E 667885 Date: 18 Oct 22
Sampler: ETSP#31 Technical
Recorder: ECRANG15315224 Approval
CONDITIONS
Barometric Press. (hPa): 1008.2 Corrected Pressure (mm Hg): 754.7
Temperature (deg C): 33.2 Temperature (deg K): 306.2
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: 1.63957
Model: TE-5028A Qstd Intercept -0.01202
Serial#: 1328 Date Certified 19 Jan 22
CALIBRATIONS
Plate or H20 Qstd 1 ic LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.68 2,057 52.0 51.12 Slope = 13.2628
2 9.66 1.871 48.0 47.19 Intercept = 23.1895
3 641 1.525 440 4326 Corr. coeff=  0.9954
4 38 1178 40.0 3932
5 239 0.934 36.0 35.39 # of Observations: 5
Range of Chart| 39
al1.1-17m3min| 46

B

Calibrated by :

Approved by :

W5-25
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PM10 High Volume Sampler Calibration

USHN szvvvudaarungann $1da W)

Verification Report No.

S02200174-E001 -PM 01

PM10 High Volume Sampler Calibration

Verification Report No.
$02200174-E001 -PM 02

PM C Onsile
Site: amifumauwadau

T PM [ Onsite
Site: Tsaduuuaaiin
UTM : 47P N 1516338 E 672861 Date: 18 Oct 22
Sampler. EPM10#43 Technical
Recorder: ECRANG000053215 Approval
CONDITIONS
Barometric Press. (hPa): 1008.2 Corrected Pressure (mm Hg): 754.7
Temperature (deg C): 33.2 Temperature (deg K): 306.2
Average Press. (hPa): 1013.0 Comected Avg Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.02667
Model: TE-5028A Intercept -0.00753
Serial#: 1328 Date Certified 19 Jan 22
CALIBRATIONS
Plate or H20 Qa 1 ic LINEAR
Test# (n) (m3fmin) (chart) {corrected) REGRESSION
1 12.22 2176 50.0 31.85
2 a8 1.849 46.0 29.30
3 T.24 1677 44.0 28.03
4 475 1.359 40.0 2548
5 32 1.119 36.0 2293
Range of Chart| 36
at SFR +10%, 38
s | } | !
«
- Calibrated by :
!} w !
i |
| Approved by :
|
w0 |
|
‘ |
) w e o

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

UTM : 47P N 15626244 E 66T Date: 18 Oct 22
Sampler. EPM10#33 Technical:
Recorder: ECRDS01618124 Approval
CONDITIONS.
Barometric Press. {hPa): 1006.3 Corrected Pressure (mm Hg): 754 8
Temperature (deg C): 33.1 Temperature (deg K): 306.1
Average Press. (hPa): 1013.0 Corrected Avg Press. (mm Hg): 750.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Envi nc Slope 102667
Model: TE-5028A Intercept: -0.00753
Serialit. 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plale or H20 Qa [ Ic LINEAR
Test# (in) (m3/min) (chart) (comected) REGRESSION
1 11.82 2140 54.0 34.39 Slope= 9.6626
2 8.57 1823 50.0 31.84 Intercept = 13.9775
3 622 1554 46.0 2829 Corr. coefi=  0.9980
4 461 1.339 420 26.75 SFR= 1.148
5 293 1.069 38.0 24.20 SSP=  39.39
#of Observations: 5
= Range of Chart] 38
A SFR+10%) 40

Calibrated by :

Approved by :

W5-26
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Verification Test Report

Verification Test Report

O Pm

Calibrated Date:
Site
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Onsite UTM : 47P N 1516338 E 672861

18 October 2022

: Tnodouuasiio

Sound Level Meter
PULSAR

44

1897

Temperature 333 °C Humidity 60 %RH

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

Report No.:

$022000174-E001 -SLM 01
0O pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S022000174-E001 -SLM 02

Onsite UTM : 47P N 1526260 E 667887

18 October 2022
amfumatuwaiau
Sound Leve! Meter
PULSAR

44

1865

Temperature 333 °'C  Humidity 60 %RH

Acoustic Calibrator Class 1 Medel 4230, Bruel&Kjaer

Serial No.1351075
Date of Calibration : March.21, 2022

Result of Test

Result of Test

Reference Standard Instrument reading Error Adjust Ref di Error Adjust
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
93.66 93.60 -0.06 93.66 93.66 93.80 0.14 93.66
Calibrated By: Calibrated By:
Date: Date:
Approve By: Approve By:
Date: Date:

This report shall not be reproduced except i

[ihout the wtten approval of Envileb Co ,Lid.

“This report shall not be reproduced except infullwithout the writton approval of Envilab Ca,Lid

MaIrInemanidanaden aag

Fanadou YINNAUNEATENS
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RECALIBRATION
DUE DATE:

January 19, 2023

Calibration Certification
Cal. Date: January 19, 2022 Rootsmeter S/N: 438320 Ta: 294 K
[Operator: Pa: 749.05 mm Hg
C Model #: _TE-5028A Callbrator S/N: 1328
Vol. Init | Vol. Final Avol. AH
Run (m3) (m3) (m3) (in H20)

d 1 2| 1] 1.50]

2 3 4 1] 2.50|

3| 5 6 1] 3.00]

4 7 8 1] 3.50

S| 9 10 1 6.00]

Data

Pa \( Tstd
Vstd Qstd VAHZWK a ) Qa ‘/AH Ta/Pa)

0.9890| 1.0646
0.9874| 1.1495]

(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)

0.9941] 0.7536 1.2241 0.9951] 0.7544] 0.7673

0.9907| 0.9694| 1.5803 0.9917 0.9704| 0.9906
1.7312 0.9900| _1.0656| 10851

1.8699 0.9884|  1.1506) 11721
0.9793| 1.4996 2.4483 0.9802 1.5011 1.5346|

m= 1.63957 m= 1,02667)
QSTD b= -0.01202 QA b= -0.00753
99999

r=| 0.99999 r=| 0.
[*
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) T Va=|&Vol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For flow rate

Qstd=|

(PN | o))

Standard Conditions

Tstd:| _ 298.15 'K

RECALIBRATION

Pstd:| 760 mm Hg

Key

US EPA recommends annual recalibration per 1998

AH: manometer reading {in H20)

40 Code of Federal Regulations Part 50 to 51,

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

Appendix B to Part 50, Reference Method for the
Dr ion of i Matter in

Pa: actual barometric pressure (mm Hg)

b: intercept

the Atmosphere, 9.2.17, page 30,

m: slope

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

USHN szvvvudaarungann $1da W)

Accuracy Calibration Certificate ‘,

Customer
Company: E—
Address: -
City: _Bang Khae = Conlact: -
Zip/ Postal: _10160 D—
State / Province: Bangkok
T T
Waeighing Device
Manulacturer: Mettler Toledo Instrument Type: Weighing Instrument -
Modet: _XSR2050U _ ___ Asset Number:
Serlal No: 8911363567 Terminal Model: ——e
. ___ Terminal Seral No.:
:::W = Terminal Asset No.: ol

0.00001 g
000019

Procedure

Callbration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CPIW002/20
This callbration certificate contains measurements for As Found calibration. No As Left callbration was performed because the device
was not modified after As Found callbration. Therefore, results for As Left correspond lo As Found.

The sensitivity/span of the weighing Instrument was adjusted before calibration with & bullt-in weight.
In sccordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

accommodate specific calibration conditions.

As Found Start: 22.2°C End: 22.6 Start: 58.3 % End: 58.7 %

As Found Calibration Date: 02-Mar-2022 Callbrator:
As Left Callbration Date: e
tssue Dats: 03-Mer-2022
Approved Signatory:

W5-28
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Measurement Results Error of Indication
. As Found
Repeatability ‘
of Indication Expanded Uncerainty
Test Load: 709 0.00000 g 0.00000 g 0.017 mg 2
| L . sl ST
O s Found | 2 0.10000 g 0.00000 g 0.023 mg 2
e = S . L, -
1 70.00001 g Aalay “::‘ Polnl) 3 0500009 0.00001 0 _0028mg 2
2 70.00002 g | 3 093998 g | 0.00000g 0,032mg 2
- = - . ode s = ]
3 70,0000 g < " 199980 g 0.00001 g 0.040 mg 2
= | B 000001 ). =
4 7000002 } @ ; ‘ - T L oungig. | U0y 2 1
5 70.00003 g NA N 24| 10,00001 g L 10.00002 g 0.000019 U.OG?_I_'!Q = 2
6 70.00001 9 NA 9/ ‘O & i \ 3 49909989 | 50.0000: _ 0.000049 0.13mg 2 |
7 70.00001 g NIA g lg i )\ i 100.0000g ~ 100.00009 000009 02mg 2 |
8 70000029 A | | o O 150.0000g 1500000 g 0.0000 g _o%mg | 2
[ 9 70.00002 g NIA I | | \ O 0O 189.8989g 199,9958 g -0.00019 _ Od2mg ] 2 |
’ 10 70.00003 g N/A \ g )|
i - 8\ “
. L T G A Found
Standard |
IA
Deviation _| Sos00ee | - ‘
s 04
X v | | I * psleft
| T o |
= E
fast wus periormed - R e~ E anly Increasing mezsurement poinis
The resuls of this graph are based upon the sbsolute velues of the differences E <) are shown and measuromant paints
from the mean valus. E i [ closa lo zero are not displayed.
Eccentricity
Tost Load: 100 9 |
‘ s o 150 0
2 Caittration Poinis fg]
3
! 99;998 NV;\ 1 The uncentainty stated Is the expanded uncertalnty st calibration obisined by muitiplying the standard combined uncertainty by the
4 L g { coverage factor k - which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
1 7
> ooy | —. .1 of values with @ probabillty of approximately 5%
Maximum ‘ Tha user is responsible for maintaining environmental conditions and the settings of the weighing Insirument when it was calirated.
s 0.00029 NA As Found

The "d" in the graph represents the readabilty of the rangefinterval in which
the test was perforrmed.

a a 72 v 2 a o
NMAIFINYITATAILIAD DN ﬂm‘;’,ﬁﬁll’mﬁjﬁm Nﬁ13ﬂﬂ1ﬁ8lﬂﬂﬂiﬁ1ﬁﬂg W5-29
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Caltbration Certiicats ID
TH2088-088-030222-ACC-TH

Test Equipment

USHN szvvvudaarungann $1da W)

Calibraton Certificate ID
TH2066-088-030222-ACC-TH

Measurement Uncertalnty of the Welighing Instrument in Use

Ml weights used for metrological lesting are raceable to national or intemational standards. The weights were calibrated and certified by
an accredited calibration laboratory.

Welght Sat 1: OIML E2
Weight Sat No.. Date of |ssue:
Calibration Due Date:

Certificate Number:

Welght Set 2: OIML E2

Weight Set No. _WS78 ___ Daleof ssva; 31-Jan-2022
Cerificate Number: C205470237 __ Calibration Due Dats: 12-Jul-2023
Thermo Hygromater
Equipment No.: _IN193 Dale of Iasue: Medun202t
Cartificale Number: 21H1221 Calibration Due Date: 01-Jun-2022
Remarks

FACT agjustment functionality activated
Equipment conditicn: Good
Next calibration eccording to customer's procedure

End of Acoredited Section

Tha Infarmation below and any aliachmants o this callbration certilicale are not part of tne accrediled calibration,

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

Slated is the expanded uncerlainly with k=2 In use. The formula shall be used for the eslimalion of ne Lncertainly under consideration of

the errors of indication. The value R represents the net load indication in the unit of measure of the device,

for the evaluation of the uncertainty In use: 15100 1K
Temperalure range on site for the evaluation of the measurament unceralnly In use: 3K e
Unearization of Uncartalnty Equation
( As Found
| B1g Uy = 0.018 mg + 0.00497 mglg - R NIA
2 209 Us ;(:nﬂ'_g«__nfﬂa:zwggfﬁ T e

To optimize the siability of the Inearization, besides of the zero load orly increasing measurement points with a test Ioed of 5% of the
measurement range of largar are taken for the caloulation of the linear equatlon

Ralaliv Unoertalnty In U Net Indications (Examples)

As Found

002200 g
oa00g coosTs | NA

220000 g
| 2200000

0.00052%

a5

Assaiute Uncertainty [mg]
Reiatve Uncansiory [%]

oooool omel 003 0Ol 01 ' [
Roading [o

As Left

The weighing range shown in the absolute uncartainty graph refers to the first intervalirange of the device.

W5-30
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Coertificate No. : L2203-290 Page 2 of 2

Resull of Calibration
Certificate of Calibration

Function : Humidity Measurement Reference Temperature at 25 o

Reference No. 4182/2202-017 Certificate No. : L2203-290

|
Customer Page 10f2 ‘ STD UUC Reading UUC Error Measurement

‘ Reading (% RH) (% RH) (% RH) Uncertainty (+% RH
Equipment Digital Thermo-Hygrometer et 00 100 =
Manufacturer Testo
Model 608-H1 Function : Temperature Measurament
Serial No. 83353607
ID No. 8TD UUC Reading UUC Error Measurement
Recelved Date 7 March 2022 Reading (°C) ‘c) (c) Uncertainty (+C)
Calibrated Date 9 March 2022 25.012 250 0012 0.35
Issued Date 15 March 2022
o 7é;/ironmem | 7S|aT:EIinralion Stop Callbration
|~ Ambient Temperature (7"0 )77‘7 ST 247 = 255 | Resolution : 0.1 (UC) 3 0.1 % RH

sti!?m’ku;‘iﬁd@ (% RH). ] : , SRS &2 - STD= Standard
Calibrated by Mr. Nattawut Reangdech
UUC= Unit Under Calibration
Calibration Method
In-house method : by comparison with standard hygrometer for humidity measurement function ** End of Calibration Report **
and comparison with standard thermometer for ter function into humidity @ chamber
Condition of this result of calibration
1. Reference standard instrument
Instrument Model Serial No.  Certificate No. Due Date
1)  Hygrometer HL-NT2-D 61468576 QR21-0851 13 May 22
2) Digital Thermometer With Probe GT11 08000089 PSL-T0072/65 14 November 2022

2, This result of calibration was found accurate as shown on date and place of calibration only
3. This certificate can be traceable to International System of Unit :
- Through Thailand Institute of Scientific And Technological Research (TISTR)
- Through Quality Reborn Co.,Ltd. |

The reported uncertainty is based on a standard uncertainty multiplied by onverage factor k = 2 |

a level of confidence level of approximately 95 %

This certificate may not be reproguced other than i full 8xcept with the prior wiiien

a a 72 2 a o
ﬂ1ﬂ3%13ﬂ81ﬁ1ﬁﬂiﬁﬁlnﬂﬁjﬁm ﬂﬂ!‘;’,ﬁﬁlnﬂﬁjﬁm Nﬁ13ﬂﬂ1ﬁﬂlﬂﬂﬂiﬁ1’c’fﬁg W5-31
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO4NI99E15A00V3 Reference-Number:
Cylinder Number: EB0140762 Cylinder Volume:
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure:
PGVP Number: A12021 Valve Outlet:

Gas Code: CO,NO,NOX,SO2,BALN Certification Date:

Ex

iration Date: _Feb 19, 2024

160-402021734-1
144.4 Cubic Feet
2015 PSIG

660

Feb 19, 2021

Cartification performed in accordance v EFA Traceabikty Profocolfor Assay and Certfication of Gaseous Calbration sum.m (May 2012

600/R-12/531, using the assay procedur

require

his cylinder has & tolsi analytical

uncertainty as stated below with 8 s l-ul ot 95%, mn are 20 signifcant imputies which aﬂ-:t the use of this lzlvbvalhn mixture. All concentrations are on a

le/mole basis uniess otherwise notad,

mwwvnuam«wmmnni Ls.07 megapescals.

USHN szvvvudaarungann $1da W)

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6510005

Calibrated Date: 1-Oct-22

 pm [ onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer

Manufacturer Environnement SA.,France

Model: CO12E S/N: ECOESACO12E201

Calibration System

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 44.68 PPM G1 +/-1.4% NIST Traceable 02/12/2021, 02/19/2021
NITRIC OXIDE 45.00 PPM 44.62 PPM a1 +/-1.4% NIST Traceable 02/12/2021, 0211872021
SULFUR DIOXIDE 45,00 PPM 45.34 PPM [=1] +/-1.1% NIST Traceable 02/12/2021, 02/18/2021
CARBON MONOXIDE 4500 PPM 4500 PPM G1 +/-1.0% NIST Traceable 0211572021
o NITROGEN - Balance ' - .
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDE/NITROGEN +-1 D-“z Feb 02, 2025
PRM 12386 D685025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
GmIs 124206889 CC323707 4,028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021
NTRM 0141708 KALDO3180 49.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022
NTRM 08012341 KALO04T18 4857 PPM CARBON MONOXIDE/NITROGEN +-06% Jun 07, 2024
The SRM. PRM or.RGM noted above is ence Io the GMIS used in the and not part of the analysis.
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

[SIEMENS ULTRAMAT 6 NKD578 NDIR Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jan 21, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jan 21, 2021

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 844 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__2468 'C Humidity:__75 __%RH
Calibration Report
Zero Span
Status [ Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) PPM) (PPM)
Before| 00 0862 | 06 45.0 4523 0.3
After] 00 | 0.467 - . 0.5 | 450 I 45.08 0.1

Triad Data Available Upon Request
NOTES:

Gross Weight: 28.4 Kg

Net Weight: 4.5 Kg

PO# 5221000405

a a 2 2 a o 4
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ1ﬁﬂ§ﬁﬁu’mﬁjﬁm ﬂﬂ!‘;’,ﬁﬁll’mﬁjﬁm UHNINGQUNBATATAT

Single Point Calibration Chart

— — Before

Reading (PPM)

Reference (PPM)

W5-32
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[ CO Analyzer Verification Test Report | CO Analyzer Verification Test Report
Calibration Report No.: ES-C6510005 Calibration Report No.: ES-C6510006
Calibrated Date: 1-Oct-22 Calibrated Date: 1-Oct-22
o ¥]
@ em [ onsite “ pm O onsite
Instruments Information Page:1/2
9:2/2 Analyzer Type: CO Analyzer Manufacturer Environnement SA. ,France
frevienSione Yaues Model: CO12E SIN: ECOESACO12E202
Date 1-0ct22  [Time 10:08:00 J [
Power Supplies Calibration System
Calibrator Unit Standard Gas
Bt I I [ - - Bilutor Model ESA MGC107 NG Conc 4468 PPM
433V 33 v 424V 242 v SIN: 792 S02 Conc 45.34 PPM
T . o B - ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
b | - L . TR S S TR SIN: 644 Expire Date: Feb 192024  EB0140762
424 V 11 mv
Environment: Temperature__246 'C Humidity:__74 __%RH

Optical Bench
IR current ratiao 884.7 mA Pbse curent 618.2 mv Calibration Report
Optical T. 48.0 dogC  |PbseT N c 2ero Span
e B [ . 4 il 242 | ‘g Status | Reference Reading Drift Reference Reading Drift%
Measure sig. 506.4 mv Refer Sig. 456.4 mv (PPM) (PPM) (PPM) (PPM) (PPM)

e TR Before 0.0 — 0815 08 450 44.25 08
ek e i el 2840 il Aer| 00 0.060 01 450 10 | o1
Sample - =
inst. Ratio 1.108 Ratio 1105
Ref. raito 1.109 Internal Temp. 289 deg.C
Source Temp. 46.0 deg.C Gas Presure 997 nPa

= E — e e Single Point Calibration Chart

Up Presurs 947.0 hPa Flow 59 Uh

—— Before

Reading (PPM)

Reference (PPM)

a a 72 v 2 ) a o 4
NIAIFINGIFITATTIULIAADY AUSTIULIANDN UH1INIQUNBATTAT W5-33
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CO Analyzer Verification Test Report S02 Analyzer Verification Test Report |
Calibration Report No.: ES-C6510006 Calibration Report No.: AP-S6510006
Calibrated Date: 1-Oct-22 Calibrated Date: 1-Oct-22
@ pm [ onsite @ em O onsite
BacecdVi Instruments Information Page:1/2
AR : Analyzer Type: SO2Analyzer Manufacturer API
alyzer Signal Values
Model: 100E SIN: ESOAI100E01108
Date ] 1-Oct-22 ITlrr'a 10:08:00 [
Power Supplies o .
5 00 - Calibration System
E
o . - i Y Sensor R [ Calibrator Unit Standard Gas
+33V 33 v +24 V 242 v Dilutor Model ESA MGC101 NO Conc 44.68 PPM
e T [T i - SIN: 792 $02 Conc 45.34 PPM
o A | O S ... S N I N ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM
+24 v 11 mv SIN: 644 Expire Date: Feb 19,2024 EB0140762
[Sesicat Booch Environment: Temperature__24.5 °C Humidity: 85 %RH
IR current ratiar 8847 mA Pbse c t v " .
bt ishlles NN i x| - . i 618.2 L Calibration Report
Cﬁ:ﬁxca L ) i N 74&2 . deg.C Pbse T 242 deg.C Zero Span
Measure sig. 506.4 mv Refer Sig 456.4 mv Status Reference Reading Drift Reference Reading Drift%
E i - = i Cahs S SGS S TR (pob) {ppb) {ppt) {pob) {ppb)
ol 40 st Max Oig: 2840 i Before 0.0 09 05 400.0 399.3 01
Sample __ After 0.0 02 02 | 4000 4014 0.2
nst. Ratio B 1.109 __|Ratio 1.105
Ref. raito 1.109 Internal Temp. 28.9 deg.C
Source Temp. 46.0 deg.C 997 hPa
Up Presure 847.0 hPa Flow 59 Wh Single Point Calibration Chart
500 -
400
§ 200 1 —— Before
E
] W | cetem After
&
100
- A =
0 400

Reference (ppb)

a a 72 2 a o
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ1ﬁﬂiﬁﬁll’mﬁjﬁm ﬂm‘;’,ﬁﬁll’mﬁjﬁm Nﬁ13ﬂﬂ1ﬁ8lﬂﬂﬂi?ﬂﬁﬂg W5-34
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[ S02 Analyzer Verification Test Report

SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S8510006
Calibrated Date: 1-Oct-22
[ em [ onsite

Calibration Report No.: AP-S8510007
Calibrated Date: 1-Oct-22
D em [ onsite

Page:2/2

[Fest Function Vatue Norminal range Unit Befors After Nots
Date 1-Oct-22
Time 13:10 B
Range 50 - 20000 T s 500
Stabiilty (Zero Gas) 0z | PPB 08 7777
Semplo Flow ~ colmin 663 s
PMT Detector mv 365 T
INorm PMT Detector v 341 -
‘1\;;>S A v ;9
bces T | T
[RoELL TEMP ~ DreegeeC 50 i
Box TEMP Drecges C 27
pMT TEMP Dreegee C 8.0 &0
UV lamp 40340 4034.0 T
Lamp Ratio i 1140 1

. - MR
Dark PMT “7
[Dark *’amn - ’“\-/ 5 8.1
SAVP PRES i T INHgA 20.1 ==
Electric Test/Optic Test
PMT Voits 2000 (+/- 500) 2020
s02 Cone 1000 (+ - 1010
502 Siope f 3) o = 0.866
soz offset___ <250 m = : 130.1
[Stability at Zero ;072 PPB 0.1 0.1
Stability at Spen < 2 ppb @ 400 pob PPB 0.6 02 B
|Gas Test Response
fzero Gus (0.00 PPB) 0 ppb 09 02
Ispan Gas (400 PPB ) 400 ppb 1993 4014 + 5% of Range

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP|
Model: T100 S/N: ESOAIT10002032
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 844 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 255 °C Humidity: 85 _%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
Before 0.0 0.4 0.4 400.0 401.1 0.1
After 0.0 0.1 0.1 400.0 400.0 0.0
Single Point Calibration Chart
500 +
i e
g
I w— After
x

o_z{,,

Reference (ppb)

400

W5-35
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S02 Analyzer Verification Test Report

NOx Analyzer Verification Test Report

Calibration Report No.

: AP-56510007

Calibration Report No.: AP-N6510005
Calibrated Date: 1-Oct-22
@ .y O

Instruments Information

Onsite

Page: 11

Analyzer Type: NO/NO2/NOx Analyzer

Model: 200A

Manufacturer API
S/N: NNOAI200A02808

Calibration System

Calibrated Date: 1-Oct-22
& pm [ onsite
Page:2/2
[Test Function Vaiue Norminal range Unit Bofore ‘Aftar Note
Date 1-0ct-22
Time 13:10 -
Range B 50 - 20000 500 =
Stabilly (Zero Gas) <02 0.6 N [
Sample Flow 650 (+1- 50) %63 | -
PMT Detector 0 - 5000 ) s | B
Norm PMT Detector 0 - 5000 g X
Hvps v 718
Dces A ES
RCELL TEMP ~ [so 1) Dreegee C %0 )
BOX TEMP 2040
PMT TEMP 7 (+-1) . "
UV lamp 1000-4900 ’;\; -
Lamp Ratio “[ao-120 % ]
STR. Light (Zero Gas) "0 PP 29
Dark PMT (-50) - (+200) v w“wr 447
Dark lamp_ |0 200 B v 5.1 51
SAMP PRES 20-30 contant__ INHgA 281 | 28 e
[Electric TestOptic Test
PMT Volts 2000 (+/- 500) mv 2004 2020
502 Conc 1000 (+/- 250) N 002 | 0m0
502 Siope 1 (+1- 0.3) ‘ 0920 0.866 ) [
502 Offset <250 mv 85 1301
Stabilty at Zero_ " <oz = [X 0.1
Stabiliy at Span < 2 ppb @ 400 ppb PP8 08 02
[Gas Test Response
Zero Ges (0.00 PPB) 0 opb 04 0.1
Span Gas (400 PPS ) 400 opb 4011 400.0 + 5% of Range

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
g Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__245 °C Humidity:__67 %RH
Calibration Check ( Before adjust )
Zero _Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 39 0.0 39 | 4120 | 4000 15
NO, 3.2 0.0 a2 | 3.0 0.0 04
NOx 7.1 0.0 7.1 415.0 400.0 1.8
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) {ppb) (ppb) (ppb) (ppb) Drift%
NO 056 0.0 0.6 400.5 400.0 0.1
NO, 04 0.0 0.4 31 0.0 0.4
NOx 1.0 0.0 1.0 4038 400.0 0.4
Single Point Calibration Chart
g
3
g
3
¢
B
2
5
2
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| NOx Analyzer Verification Test Report

NOx Analyzer Verification Test Report

Calibration Report No.: AP-N8510005
Calibrated Date: 1-Oct-22

Calibration Report No.: AP-N6510006
Calibrated Date: 1-Oct-22
S

Instruments Information

Onsite

Page:1/1

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

Manufacturer AP
S/N: ENOAI200A01679

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 6844 Expire Date: Feb 19,2024 EB0140762

Environment: Temperature__24.5 ‘C

Humidity: 67 _%RH

Calibration Check ( Before adjust )

i PM o Onsite
Tost g Unit Before After
Daty 1-Oct-22
[Time 15:30
[Range 0.00 - 500.00 PPB PPB 500.0 500.0
Stabiiity (Zero Gas) <02 PPB 08 02
Sample Flow 500+/- 50 colmin 470.0 476.0
[ozone Flow 60-90 ccimin 90.0 76.0
[PMT Detector 0-5000 mv 248 19.6
lazEro -20-150 mv 117 7.3
HVPS 400-800 constant v 768.0 714.0
loces 2500 +1- 200 mv - -
IRCELL TEMP 50+/- 1 Dreegee C 503 50.3
[BoX TEMP 20-35 Dreages C 280 215
PPMT TEMP 7 +1 Dreeges C 77 7.8
s TEMP 50+/- 4 Dreegee C - -
IMOLY Temp 315 +4- & Crusgus C 313.4 315.0
IRCEL PRES 4-10 contant IN-Hg-A 7.30 7.30
[SAMP PRES 20-30 contant IN-Hg-A 314 313
INO Siope 1+-03 0.847 0.963
INox Siope 1403 0652 0.940
INO Offset 10 to + 150 mv 17.40 6.60
INOX Offset 10 to + 150 mv 2440 12.70
Span and Cal Values
Zero Value NO 0 ppb 39 08
NOx 0 ppb 7.1 10
Span Value NO 400 ppb 4120 400.5
NOX 400 ppb 415.0 403.6

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

Zero Span
GAS Reading Value | Expected Vaiue Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 3 00 T 103 398.1 | 4000 02
NO, 22 0.0 22 11.8 0.0 15
NOx 125 00 125 4100 400.0 12
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.6 0.0 06 400.0 4000 0.0
NO, 0.3 0.0 0.3 20 0.0 0.2
NOx 0.9 0.0 0.9 402.0 400.0 0.2
Single Point Calibration Chart
450 i

) 400 * 4020

z 380 4

=

é 300 -

3 250

5 200

= 150 -

g 100 4

50
0
0009
NO Reference Value (
net o2 207, t.led excact infullwithou
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6510008 Page:1/1
Calibrated Date: 1-Oct-22
il PM o Onsite
Page:2/2

[Test Function Value Norminal range Unit Beforo After Note
Date 1-00t-22
rime 10:10
Range [0.00 - 500 00 PPE PPB 500 500
Stability (Zero Gas) <02 PPB 0.4 02
Sampie Fiow 500+~ 50 coimin 482 94
(Czone Fiow l6o-s0 caimin 74 [
[PMT Detector lo-5000 mv 51 2
AZERD |-20-150 mv 53.3 3.3
ves 1400-800 constant v 821 821
= 2500 +I- 200 mv 2556 2556
RCELL TEMP 50+/- 1 Droeges C 50 50
BOX TEMP 20-35 Dreegee C 302 28
PuT TEMP 7o Dreages C 75 75
zs TemP 50+- 4 Dreegee C - -
IMOLY Temp 315 +/- 5 Dreegee C 315.0 3145
[RCEL PRES 410 contant IN-Hg A 5.8 88
ISAMP PRES 20-30 contant INHg-A 302 318
INO Slope 1+1-03 0.820 0822
INox Siope 14103 0.854 0.858
INO Oftset 10 10 + 150 mv 178 17.8
INOx Offset 10 10 + 150 mv 50 50
iSpan and Cal Values
Zero Value NO 0 ppb 103 [X]

NOX 0 opb 125 09
ISpan Value NO 400 opb 398.1 400.0

NOX 400 ppb 4100 102.0

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

USHN szvvvudaarungann $1da W)

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0383 MTC No. EEL. BP. 59/0365

CALIBRATION CERTIFICATE

Submitted by

Address

Calibrated at

Instrument Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature (23 +3) %
Manufacturer : Bruel&Kjaer Relative Humidity :(50+15)%

Model : 4230 Ambient Pressure (101,325 + 1,500) kPa
Serial No. + 1351075

Standardsused : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 $/N 1537484,

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

4, Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique

Ihi;

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt : 10 Mar. 2022

Date of Calibration : 21 Mar. 2022 ' 1/2

Thee results relate only to

the items tested/calibrated or vals
of 4

re prohibited

Acvertising the Report

n is obtained from the governar of TISTR

W5-38
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Regquest No. 21-65/0383 MTC No. EEL. BP., 59/0365

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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 201Pa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH. | Issued by: Calibration & Test Section : Meteorological Instruments Bureau
daceiing Fohe Laves i Dateof Issue | September, 2022 Certification No. 312/22
| Page : 1 of 6
Standard Microphone Measored Sound Pressure | Deviated value | Uncertainty Tolerance limit |
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1 | )
112 inch Bruel&Kjaer 4180 93.66 -034 £0.10 10,40 dB | Object 3 winsilenratngafieaing
2. Frequency ‘
| Manufacturer ; Novalynx
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit :
Type (H2) 2 (Hay ) TEC60342:2003 Class | [ Type : Detalogger  110-WS-25DL-D
1/2 inch Bruel&K jaer 4180 997.8 -22 =ik B +1.0%
3. Tatal Distartion
Serial No. : EWSNV110WS2510
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) %) 1EC60942:2003 Class | Customer
1/2 inch Bruel&Kjaer 4180 155 +0.50 +3.0%

1. No adjustment

2. The calibrator pressure correction was not included. Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.7 hPa

3. The microphone velume correction was not included.

Calibrated by : Approved by :

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

: HOOK GAGE NO 1425 Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460 Standard Velocity at 20 - 30 m/sec
Electrical and Electronic Standards Laboratory : Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Date of Calibration s 21 Mar. 2022 Industrial Metrology and Testing Service Centre Serial Number 110730029 (sensor 120629586)
Date of Issue 2 Mar. 2022 Ref : 2011265031501 147002 JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velocity at 0 - 20 m/sec
End of Certificate 2/2 STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

he re
Advertising the Repont/Certificate and publicity of

s relate anly to the items tested/calibrated or value assigned
: 0
e results except In full are prohibited unless written permission is obtained from the govemar of TISTR. : Thermoschneider No.9188

STANDARD BAROMETER

a a 72 v 2 ) a o 4
NIAIFINGIFITATTIULIAADY AUSTIULIANDN UH1INIQUNBATTAT W5-39
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The Result of Calibration

Sensor model EWSNVII0WS2510
Certification No. 312/22
1 September, 2022 Page ; 3 of 6
The Result of Calibration Standard Barometer Testad Barometer Correction
Sensor model EWSNV110WS2510 Certification No. 312/22 Pressure Pressure
1 September, 2022 Page : 2 of 6 1010.31 1009.82 0.49
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 1010.80 1010.36 024
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction 101038 1010.08 1029
misec feches 120 | mches 20 | miseo misec C il : 1010.23 1009.82 Lo
1.00 - ¥ . 04 0.60 1009.83 1009.56 0.37
3.02 - - - iy 0.32 1009.66 1000.29 037
5.00 s . . 46 0.40 1009.41 1000.03 0.38
7.04 - - - 71 -0.06 1009.13 1008.76 037
9.02 - - - 9.1 -0.08 1008.96 1008.76 0.20
11.01 - - - 107 0.31 1008 58 “0.0849 0.08
13.01 - - - 128 021 1008.25 1008.23 0.02
15.01 - . . 148 0.21 1007.57 1007 43 0.4
17.02 ” » ¢ 17.1 -0.08 1007.27 1007.16 011
20.02 - - & 203 -0.28 1007.04 1006.90 0.14
1006.63 1006.63 0.00
Wind Aloft Plotting Board. 1010.02 1008.82 020
US.DEPARTMENT OF COMMERCE WEATHER BUREAU 1008.77 1008.49 0.28
WIND DIRETION TESTED WIND DIRECTION 1008.67 1008.23 044
0 0 1007 63 1007.70 0.07
90 90 1007 .40 1007 43 -0.08
180

a a 72 v 2 ) a o 4
NIAIFINGIFITATTIULIAADY AUSTIULIANDN UH1INIQUNBATTAT W5-40
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The Result of Calibration The Result of Calibration

Sensor model EWSNV110WS2510 Certification No. 312/22 Sensor model EWSNV110WS2510  Certification No. 312/22

1 September, 2022 Page : 4 of 6 1 September, 2022 Page : 5 of 6
Standard Temperature Sensor Reading Standard Relative Humidity Sensor Reading
Temp. Reading Correction Humidity Reading Correction
] c ‘c % RH. % RH. % RH.
455 45.7 0.2 856 821 35
305 304 0.1 60.4 66.7 37
15.2 15.5 -0.3 423 387 36

MaIr Inemanidaunaden angTanadey vriinndunyasenaas
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Date of Issue 1 September, 2022 Certification No. 312/22

Page: 6of 6

TuFusea

misdentufivesuseath mdoatar E¥o Davis iy TIPPING BUCKET
Model 7342.026 ID No EWSNV110WS2510 iimsesuifisusuuindunumuda
A7 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMB
71082 uazernnsori 114 fidgndesmms waziBony

rnidagms

a a 72 2 a o
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ1ﬁﬂiﬁﬁll’mﬁjﬁm ﬂm‘;’,ﬁﬁll’mﬁjﬁm Nﬁ13ﬂﬂ1ﬁ8lﬂﬂﬂi?ﬂﬁﬂg

USHN szvvvudaarungann $1da W)

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 2 September, 2022 Certification No. 315/22
Page : 1 of 6
Object : witasitensaadngaiusing
Manufacturer : NovalLynx
Type : Data Logger 110-WS-25DL-D
Serial No. : EWSNV110WS2511
Customer
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1010.0 hPa

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

: HOOK GAGE NO 1425 Wind Aloft Plotting Board
N.I.8.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390

STANDARD BAROMETER

W5-42
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The Result of Calibration
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The Result of Calibration

Sensor model

EWSNVI110WS2511

Certification No. 315/22

Jof 6

Sensor mode’ EWSNV110WS2511 Certification No. 315/22
2 September, 2022 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonie Anemometer | Pressure | Vacumm | Velocity Velocity Correction
misec Inches H20 | lsches H20 misec m/sec m/sec
1.00 o - . 04 0.60
3.02 . = - 22 032
5.00 # < @ 49 0.10
7.04 * . * 70 0.04
9.02 — . * 9.1 -0.08
101 - - . 111 -0.09
13.01 * L “ 129 0.11
15.01 = * 2 15.1 -0.09
17.02 * . - 17.2 -0.18
20.02 . - 2 20.2 -0.18
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180

a a 72 2 a o
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ16ﬂiﬁﬁll’mﬁjﬁm ﬂm‘;’,ﬁﬁll’mﬁjﬁm 111'11’31/|EﬂﬁEJI,ﬂHﬂiﬁ'lﬁﬂg

2 September, 2022 Page :
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.31 1008.44 1.87
1010.60 1009.31 1.29
1010.38 1009.02 1.36
1010.23 1008.73 150
1009.93 1008.44 149
1003.66 1008.14 1.62
1008.41 1007.85 1.56
1009.13 1007.56 1.57
1008.96 1007.27 1.69
1008.58 1006.97 161
1008.25 1006.68 1.57
1007.57 1006.09 1.48
1007.27 1005.80 147
1007.04 1005.51 1.53
1008.63 1005.22 141
1010.02 1008.02 1.00
1008.77 1007.56 1.21
1008.67 1007.27 140
1007.63 1006.09 54
1007.40 1005.80 1.60

W5-43
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The Result of Calibration

The Result of Calibration

Sensor model EWSNVI10WS2511 Certification No. 315/22 Sensor model EWSNVI110WS2511 Certification No. 315/22
2 September, 2022 Page : 4 of 6 2 September, 2022 Page : 5 of 6
Standard Temporature Sensor Reading Standard Relative Humidity Sensor Reading
Temp. Reading Correction Humidity Reading Correction
‘c ‘c ‘c % RH. % RH. % RH.
455 456 0.1 85.6 829 27
305 305 00 60.4 59.1 13
152 154 0.2 423 415 08

MaIr Inemanidaunaden angTanadey vriinndunyasenaas
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MaIr Inemanidaunaden angTanadey vriinndunyasenaas

Date of Issue 2 Seplember, 2022 Certification No. 315/22

Page: 6of 6

Tu¥vses

o v 4 o T P ) :
misontiufive$usesin niesindu ide Davis nuy TIPPING BUCKET
Model 7342.026 ID No. EWSNV110WS2511 Wimsaeufsusunfaduuuuds
#74 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No

a

0. T H mm/

; - 4
71082 uazerunaot hi 1 rgndesmusivazBoaveans

TIP)

Frnsiugms
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