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TSP High Volume Sampler Calibration

USHN szvuvudaaruniann $1da )

Verification Report No.
802200012+

Date: 19 F

Tachnical
Agproval

TSP High Volume Sampler Calibration ]

CONDITIONS

CALIBRATION ORIFICE

Beand!
Maodel

Tisch En

Secial: 1

E-5028A

c Qstd Slope
Qstd Intercept

Date Certified

CALIBRATIONS

Plate or Qstd c
Test# n (mamin) (charl)  (comected)
1 2018 0
2 1628 540
3 1654 500
4 1331 440
5 1041 3.0 # of Observations
Range of Chart
al 1.1 1.7 m3imin
A
»
.
v Calibrated by
]
]
:
Approved by
18 Fabruas

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

Verification Report No.

2200012-E001 -TSP 02

T [ Onste —
Site: Tsamennatusmaud
UTM - 47P N1517266 — e 19 Feb 22
Sampler. ETSP#44
Recorder ECRANG15315224
~CONDITIONS
Barometric Prass. (nPa): 1009.0 d Pressure (mm Hg): 756.8
Temperature (deg K): 307.0
Corrected Avg Press. (mm Hg): 759.8
Average Temp. (deg K)- 303.0
~CALIBRATION ORIFICE
8rand: Tisch Environmental, Inc Gstd Slope
Modet TE-50284 Qsld Intercept 202
Seris# y Date Certfied 19 Jan 22
T CALIBRATIONS B
Plate or H20 | ic |
Test e {n) (chart) (comecied)
1 10.96 560 55.08 22 3989
2 923 54.0 11.4426
3 .52 Corr. coeff= 09960
4 487 420
5 325 3%.0 # of Obsarvations:  §
- Range of Charl| 37
1117 mi __50
A
Calibrated by L
i
g - 19 February 202
Approved by
19 February 2022

W4-72
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PM10 High Volume Sampler Calibration

i ¥y

Verification Roport No.
$02200012-E001 PM 01

PM [ Onste
Site’ Tradoungommedmioy
UTM : 47P N 1517387 E 664628 Date: 19 Feb 22
o EPM#Z9 Technical
Recorder. ECRDS01618158 Approval
[ B CONDITIONS
Barometric Press, (hWPa). ¥ 0 Correcled Pressure (mm Hg) 7568
Temperature (deg C): 34.0 Temperature (deg K): 307.0
Average Press, (W), 10130 Corrected Avg Press. (mm Hg): 7598
Average Temp. (deg C): 30.0 Average Temp. (deg K): 3030

CALIBRATION ORIFICE -
Brand. Twch Environmental, Inc 102667
Model 5028A 0.00753
Serial# 1328 Date Certified 19 Jan 22
- CALIBRATIONS
Plate or Qa | Ic UNEAR
Test# (n) (m3/min) (chart) (corrected) REGRESSION
1 1056 2023 540 3435 Slope =
2 962 1931 520 2 Intercapt
3 772 480 7 Con
4 526 440
5 397 380 2420
; #0f Ob
Rangn of Charl] 3R
# SFR £10% k]
. ¢ Calibrated by
i
1w - -
: 19 February 2022
Approved by
: 18 February 2022

USHN szvuvudaaruniann $1da )

PM10 High Volume Sampler Calibration

Verification Report No.
C 012-E001 PM 02

M T Onsite B
Site: Tsawernnaisnueivaod
UTM . &7P N|‘)‘72')ﬁ:€1649‘47 Date: J‘S‘
Sampler

Recorder: ECRD

Technical
Approval it

~CONDITIONS

Barometric Press. (hPa): 1009.0
Temperature (deg C) 34.0
Average Press. (hPa): 1013.0

Average Temp. (deg C)- 30.0

Comecled Pressure (mm Hg): 756.8
Temperature (deg K)
ecied Avg Press. (mm Hg): 7

Average Temp. (deg K): 30X

CALIBRATION ORIFICE

Brand: Tisch Envionmental, Inc
Madel: TE-5028A
Secial¥: 1328

CALIBRATIONS K;
Plate or H20 Qa | Ic T
Test# (n) (ma/rmin) (chart) (comectad)
1 10.22 3439 12,4907
2 9.12 8.1483 |
3 rz 0.9941
4 442 1143
5 3 3691
5
35
L 38
[y
>
o 3 Calibrated by
1
)
i
Approved by
* 19 February 2022

MaIr Inemanidaunaden angTanadey vriinndunyasenaas
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Verification Test Report

Verification Test Report

Report No.: Report No.:
$02200012-E001 -SLM 01 $02200012-E001 -SLM 02
PM [2 Onsite UTM 47P N 1517244 E 664920 O em 2] Onsite UTM PN IS EA0
Calibrated Date: 18 February 2022 Calibrated Date: 19 February 2022
Site : Tsodnuusvaod Site : Tsodounsavmaiafiou
Equipment: Sound Level Meter Equipment: Sound Level Meter
Manufacturer: PULSAR Manufacturer: PULSAR
Model: 44 Model: 44
Serial : 2198 Serial : 1974
Environment: Temperature 28 'C Humidity 61 %RH Environment: Temperature 28 °C Humidity 61 %RH
Reference Standard: Acoustic Calibrator Model 106 Reference Standard: scoustic Caiibrator Model 108
Serial No. 87098 Serial No. 87098
Date of Calibration : Mar.12, 2021 Date of Calibration : Mar.12, 2021
Result of Test l | Result of Test
Reference Standard Instrument reading Error Adjust Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
9413 93.80 -0.33 94.13 9413 93.70 -043 94.13
o g - o -
Date 19 February 2022 Date 19 February 2022
e R -
Date: 19 February 2022 Date 19 February 2022
This repeet shall not be reproduced except infull without the writie L T — This repont shall not be reproduced infull without the written approval of Envilal B

MaIr Inemanidaunaden angTanadey vriinndunyasenaas
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO4NI9SE15A00V3 Reference-Number: 160-402021734-1
Cyfinder Number EB0140762 Cylinder Valume: 144.4 Cubic Feet
Laboratory 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number- A12021 Valve Outlet 860

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

iration Date: Feb 19, 2024

Caruf erformed in sccordnce wih “EPA Tracsabilty Prolocol for Aasay and Certification of Gaseous Calbralion Stardards (May 20121 documant EPA
SOUR wsing the asaay srocedurua 13%d. AnalyScal Methodalogy doss nol requin coacson for sy fical intarfarance. This cylinder has & tolal analyTica
uncertainty % stated baiow with 3 confidence svel of 35%, Thare are oo significant impunites which aflect the s of ihis cafbratian M, Al cancentralions srs on &
mole/mole bas unless otharwiss natad

USHN szvuvudaaruniann $1da )
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-NB502008
Calibrated Date: 1-Feb-22

@ PM O Onsite
Instruments Information

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer
Model: T200

Manufacturer API
S/N: ENOAIT20002467

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762

Environment: Temperature__ 254 'C

Humidity:__ 52 _%RH

Calibration Check ( Before adjust )

Do Not Usa This Cysindar below 100 osig. Le. 0.7
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 Tracesbie 02/12/2021, 021872021
NITRIC OXIDE 45.00 PPM 4452 PPM a1 +/-1.4% NIST Traceable 02/12/2021, 02/19/2021
SULFUR DIOXIDE 45,00 PPM 4534 PPM ] +/-1.1% NIST Traceable 02/12/2021, 021972021
CARBON MONOXIDE 4500 PPM 4500 PPM G +-1.0% NIST Traceable 0211872021
NITROGEN Balance >
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CCT07968 45.82 PPM NITRIC OXIDENITROGEN +-1.0% Feb 02, 2025
PRM 12386 DB8S02S 9.91 PPM AIRNITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206885 cCazTeT 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021
NTRM 0141709 KALDO3190 49.67 PFM SULFUR CIOXIDENITROGEN - 1.0% Jun 20, 2022
NTRM 08012341 KAL0O4T18 4857 PPM CARBON MONOXIDE/NITROGEN +-0.6% Jun 07, 2024
The SKIM. PRM o RGM noted above & only in refarsnce i iha GWIS used in e assay ana fol part of # -au
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KDS78 NDIR Jan 27, 2021
Nicolet 1550 FTIR AUP2010245 NO FTIR Feb 11,2021
Nicolet IS50 FTIR AUP2010245 NO2 FTIR Jan 21, 2021
Nicolet IS50 FTIR AUP2010245 SO2 FTIR Jan 21, 2021
—

Triad Data Available Upon Request

Fage 1 of 1604020217341

a a 2 2 a o 4
mm%nwmmam%mmﬂﬁ”an ﬂmzmumﬁyan UHNINGQUNBATATAT

Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value :
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO f 91 4 0.0 ¢ 259.0 400.0 -214
NO, 84 0.0 34 158 00 -3.0
_NOX 07 00 0.7 2431 400.0 244
Calibration Check ( After adjust )
Zero _Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value .
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 3964 4000 05
NO, 0.3 0.0 0.3 6.8 0.0 08
NOx 0.4 0.0 0.4 403.2 400.0 0.4
Single Point Calibration Chart
.—EI
3
i
@
]

H4-75



MenuNIAanuaswaeUgun T wadoulses1i 2564

' Y 4
Iﬂﬂﬂﬁ‘i%’ﬂ’ﬂsﬂuﬁﬂu’m“}fuﬂ?ﬂmWﬂJﬂ1uﬂi (ﬂﬂ‘ﬁ 2)

&

NOx Analyzer Verification Test Report I

USHN szvuvudaaruniann $1da )

NOx Analyzer Verification Test Report

-2

Calibration Report No.: AP-N6502005
Calibrated Date: 1-Feb-22

PM — Onsite
Instruments Information

=

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer
Model: T200

Manufacturer AP
SIN: ENOAIT20002468

Calibration System

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

Calibration Report No.: AP-N6502006 Page:1/1
Calibrated Date: 1-Feb-22
PM — Onsite
Page:2/2
Test Function Valuo Norminal range Unit Before After Note
Date 1-Fab-22
[Time 1320
[Range 500,00 PPB ) 500.0 500.0
Stabilty (Zero Gas) PPB 0.5 02
Sample Flow colran 4740 4410
l0zone Fiow ceimin 76.0 76.0
Detactor 245 2.2
-20-150 v 86 675
400-900 constant v 839.0 836.0
2500 +/- 200 -
50+ 1 50.0
TEMP 345
T TEMP 7.0
7.0 i
Z8 TEMP
IMOLY Temp 315.0
RCEL PRES 4-10 contant 420
SAMP PRES 20-30 contant 298
INO Slope 1403 1.266 1032
Nox Slope 1403 1232 1048
INO Oftset 1010 + 150 mv 450 690
INOx Offset 10 1o + 150 mv 5.00 1.50
[Span and Cal Values
Zoro Value NO 0 ppb 77 0.1
NOx o opb 0.7 4
Span Vale NO 400 ppb 259.0 396.4
NOx 400 ppb 243.1 403.2
Date: 1 Date:

a a 42 2 a o
mm%nwmﬁmmmumﬁ”an ﬂm‘&’,ﬁﬁll’mﬁyﬂll Nﬂ13ﬂ81ﬁﬂlﬂ‘ﬂﬂiﬁ1’c’fﬂg

SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__256 'C Humidity:__55 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 02 0.0 02 3813 400.0 24
NO, A 0.0 44 64 0.0 0.8
NOx -0.9 0.0 -0.9 374.9 400.0 -3.2
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 04 0.0 04 3989 400.0 01
NO, 0.0 0.0 0.0 25 0.0 03
NOx 0.4 0.0 -04 4014 400.0 0.2
Single Point Calibration Chart
%
|4
s
2
4
5;.
2
2

NO Refersnce Value (ppb)

H4-76
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NOx Analyzer Verification Test Report | [ S02 Analyzer Verification Test Report |
Calibration Report No.; AP-N8502005 Page:1/1 Calibration Report No.: AP-S6502005
Calibrated Date: 1-Feb-22 Calibrated Date: 1-Feb-22
i - & [
4 PM ' Onsite L pm L] Onsite
Page:22 Instruments Information Page:1/2
Function orminal range Before
:-n s . F ,:M — s oo Analyzer Type: SO2 Analyzer Manufacturer API
s i Model: 100E S/N: ESOAI100E01108
ime 0
Range 0.00 - 500.00 PPB 500 500
Staviity (Zoro Gas) 04 02 z
Sample Flow a2 186 Calibration System
[Ozone Flow 80 Calibrator Unit Standard Gas
[PMT Detector 332 | ~ Dilutor Model ESA MGG 101 NO Conc 44.68 PPM
foero ‘ St SIN: 792 SO2Conc 4534  PPM
- = - ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
= 73 SIN: 644 Expire Date: Feb 19,2024 EB0140762
jpCPs mv - -
RCELL TEMP Dresges C 489 50.0 Environment: Temperature__255 'C Humidity: 80 %RH
[BOX TEMP Dresgee C 342 335
EwT TEWR Drosges C 7.0 70 Calibration Report
S TEMF Dreegee C = . Zero Span___
Draagee S yfas e Status | Reference Reading Drift Reference Reading Drifi%
N-Hg-A 45 (ppbd) (ppb) __ppb) (ppb) ppb)
ISAMP PRES N-Hg-A 23.0 Before 0.0 1.5 1.5 400.0 404 3 . 05
NG Siope ! 1085 After 0.0 04 04 400.0 402.0 02
INox Stape 1403 0.873
INO Offset -10 to + 150 mv 71 41
INOx Offsat 10 1o + 150 mv 59 153 — —
i sl ol viless Single Point Calibration Chart
Zero Value NO 0 pob 02 -04
NOx 0 pob 09 0.4 800
NO 400 prb 3813 3989 400 ——
NOx 400 peb 3748 4014 / : v

Reading (ppb)
g
4
H

Date: 1-F
Reference (ppb)

a a 42 2 a o
mmﬂmwmmammumﬁan ﬂmzammﬁ”an Nﬂ13ﬂﬂ1ﬁﬂlﬂ‘ﬂﬂiﬁ1’c’fﬂg W4-77
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SO02 Analyzer Verification Test Report ] | S02 Analyzer Verification Test Report J
Calibration Report No.: AP-S6502005 Calibration Report No.: AP-S6502006
Calibrated Date: 1-Feb-22 Calibrated Date: 1-Feb-22
i pm L Onsite [ em [ onsite
Py = i Instruments Information Page:1/2
‘est Functio Befors
Date . Analyzer Type: SO2 Analyzer Manufacturer AP|
r’,. Model: 100E S/N: ESOAI100E01218
[Rangs PP i 50 500 i
Seabilty (Zero Gas) PPB 08 02 g ;
Sampie Flow ccliren 663 659 Calibration System
[PMT Detector mv .5 345 " Calibrator Unit Standard Gas
iNorm PMT Detector mv 34.1 328 Dilutor Model ESA MGC101 NO Conc 44.68 PPM
HVPS v 19 648 S/N: 792 S02 Conc 45.34 PPM
v B ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
1 : 50 7 SIN: 644 Expire Date: Feb 19,2024 EB0140762
LL TEMP Dreagee C 50 0
ORI, e Do o Environment: Temperature__25.4 _C Humidity:_59 _%RH
PMT TEMP 7 (#1 Dreegee C 80 .
UV luemp 10004200 mv 4034,0 Calibration Report
Lamp Ratio 30-120 % 114.0 Zoro Span
T LR (o G P o = = Status Reference Reading Drift Reference Reading Drift%
[Dark PMT (-50) - (+200) mv 47 447 ©Db) ) b) ¢ (ppb)
DR EMF T R A ; A et Rt L_“%%Qo s =
Dark tamp (-50) - (+200) mv 5 5.1 Before 0.0 08 08 95
SAMP PRES 20-30 contant IN-Hg-A 281 218 After 0.0 0.2 02 400.0 403.0 0.4
|Electric TestOptic Test
PMT Voits mv
502 Cone PPB 002
502 Siope 0920 =
e = — Single Point Calibration Chart
Stabilty at Zero < 0.2 PPB 0.1 0.1
[Stabiity st Spsn < 2 ppb @ 400 ppb PP 6 02 500 1
Gas Test Responsas
Zoro Gas (0.00 PP8) 0 ppb 15 04 400 ¢ e
Span Gas (400 PPB ) 400 Ppb 4043 4020 + 5% of Range 5.‘ / s
S 20
o
£
I oo - AR
-2
. ‘ S-S * /

Date: 1-Feb-22 Date:

n

o
i\
|

400

> Reference (ppb)

a a 72 v 2 ) a o 4
NAIFINYIATATTULIATON AUSTIULIAADN UKV 1INY1RUNYATATNT W4-78
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SO2 Analyzer Verification Test Report |

|

CO Analyzer Verification Test Report

—

Calibration Report No.: ES-C8502006
Calibrated Date: 1-Feb-22

Calibration Report No.: AP-56502006
Calibrated Date: 1-Feb-22

= pm ] Onsite & ru Onsite
Page:2/2 .
[Fest Fanction Valus Uit Bators Aner ot Instruments Information Page:1/2
Cats Analyzer Type: CO Analyzer Manufacturer Environnement SA. France J
Tene Model: CO12E SIN: ECOESACO12E205
Range PP 500 500
Ry (2are Om8) Pes a4 Calibration System
Sample Flow ocimin 883 Talibrator Unit Standard Gas
it st o itutor Model ESA MGC 101 NO Conc 4468 PPM
pcun EWT - sl SIN: 792 $02 Conc 45.34 PPM
HVPS AL ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
DcPs mv - - SIN: 644 Expire Date: Feb 19,2024 EB0140762
RCELL TEMP Droeges C = 50 50
DX TEMP 3.1 327 Environment: Temperature__ 250 °C Humidity: 61 %RH
80
a0 Calibration Report

LompRato 0 1140 Zero Span
ISTR. Light (Zero Gas| PPS 2% 29 Status | Reference Reading Drift Reference Reading Drift%
Dark PMT (-50) - (+200) mv 447 447 (i (ax.)] EFM) i) g0
Dark lamp B N 5 5 i Before 0.0 0.500 0.5 45.0 46.17 13
SAMP PRES IN-Hg-A 201 278 After 0.0 0.500 0.5 45.0 46.08 _12
Electric Test/Optic Test
PMT Volis 2000 mv 2004
502 Cono 1000 3 P8 1002
SC2 Siope 1 (+-0.3) 0.920 = o
SO2 Offsat < 250 | mV 65 Single Point Calibration Chart
Stabity at Zero < 0.2 PPB 0.1
Stabiity at Span < 2 ppb @ 400 ppb PP8 08
|Gas Test Response
Zoro Gas (0.0 0 ppb 08 02 s
Span Gas (400 PP8 400 ppb 395 5 403.0 + 5% of Range §

H

®

-3

Calibrate By
Date: 1-Feb-22

a a 72 2 a o
mﬂwnwmmammnnﬂﬁan ﬂﬂ!‘;’,ﬁﬁll’mﬁjﬁm Nﬁ13ﬂﬂ1ﬁﬂlﬂﬂﬂiﬁ1’c’fﬂg

Reference (PPM)

W4-79
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CO Analyzer Verification Test Report [ CO Analyzer Verification Test Report I
Calibration Report No.: ES-C6502006 Calibration Report No.: ES-C6502005
Calibrated Date: 1-Feb-22 Calibrated Date: 1-Feb-22
1 pm [ onsite @ em [ onsite
Page:2/2 Instruments Information Page:1/2
[Analyzer Signal Values Analyzer Type: CO Analyzer Manufacturer Environnement SA. France
Model: CO12E S/N: ECOESACO12E204

Date 1-Feb-22 Time ] 10:09:00 ] [

- Calibration System
Option 0.0 mv +5 V Sensor 5 v Calibrator Unit Standard Gas

/ P Dilutor Model ESA MGC101 NO Conc 4468 PPM
Y 8 N pav . 242 S S SIN: 792 SO2Conc 4534  PPM
+12 V 1.8 v 5V 51 v ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM

= SIN: 644 Expire Date: Feb 19,2024 EB0140762
24 V 11 mv
(Optical Bench Environment: Temperature__249 °C Humidity: _64 __%RH
IR current ratiao 8847 mA Posa current 8182 mv Calibration Report
Optical T 46.0 deg.C Pbsa T 242 deg.C Zero Span
= Status Reference Reading Drift Reference Reading Drift%

Measure sig. 5064 mv Refer Sig. 456.4 mv (PPM) (PPM) (PPM) (PPM) (PPM)
Min sig 9450 mv Max Sig. 2840 mv Before| 0.0 1 -0.480 -0.5 450 44.21 09
Sample = After] 00 0.020 00 450 4532 04
inst. Ratio 1.109 Ratio 1105
e 1100 T o [
Source Temp. 460 deg.C Gas Presure 997 hea o — e
Up Presure 7.0 nPa Flow 59 Vh Single Point Calibration Chart

—a— Before

Reading (PPM)

Date: 1-Feb-22 Date: 1-Feb-22

Reference (PPM)

a a 72 2 a o
ﬂ1ﬂ3%13ﬂ81ﬁ1ﬁﬂiﬁﬁlnﬂﬁjﬁm ﬂﬂ!‘;’,ﬁﬁlnﬂﬁjﬁm Nﬁ13ﬂﬂ1ﬁﬂlﬂﬂﬂiﬁ1’c’fﬁg W4-80
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6502005
Calibrated Date: 1-Feb-22
[ em T onsite

0:2/2
IAnalyzer Signal Values
Date ] 1-Feb-22 Time 10:09:00
|Power Supplies
iOption 00 mv +5 V Sensor 5 v
+33 V 33 v +24V 242 v
12V 118 v +5V 51 v
+24 V 11 mv
Optical Bench
IR current ratiao 884.7 mA Pbse cument 6182 mv
Optical T 46.0 deg.C Pbse T 242 deg.C
Measure sig 506.4 mv Refer Sig 456.4 mv
IMin sig 945.0 mv Max Sig 2840 mv
Sample
inst. Ratio 1108 Ratio 1.105
Ref. raito 1.109 " intemal Temp 289 GegC
Source Temp. 46,0 i deg.C Gas Presure 997 hPa
Up Presure 847.0 hPa Flow 59 I
Calibrate By Approve By :
Date: 1-Feb-22 Date: 1-Feb-22

MAININNMansTandon anzdanadon unInedanyasman

USHN szvuvudaaruniann $1da )

DUE DATE:

January 19, 2023

Calibration Certification Inf {

Key
AH: callbrator manometer reading (in H20]
AP: rootsmeter manometer reading (mm Hg)

Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

Cal. Date: January 19, 2022 Rootsmeter S/N: 438320 Ta: 294 K
(Operator:  Jim Tisch Pa: 743.05 mm Hg
Calibration Model #:  TE-5028A Calibrator S/N: 1328
Vol. Init Vol. Final Avol. ATime ap AH
Run (m3) (m3) (m3) (min) | (mmHg) |  (in H20)
1 1 2 1 13190, 3.7 1.50
2 3 4 1 1.0220 6.2 2.50
3 5 5 i 0.9290] 7.5, 3.00
4 7 8 1 0.8590 8.7 3.50)
5 9 10 1 0.6530) 148, 6.00)
Data
Pa Tstd
Vstd Qstd AH(pata Ta_) oy AH( Ta/Pa)
(m3) (x-axis) (y-axis) Va {x-axis) (y-axis)
09941 0.7536) 12241 0.9951]  0.7544 0.7673
0.9907| _ 0.9694 15803 0.9917]  0.9704) 0,906/
0.98%0]  1.0646 1.7312 0.9900| _ 1.0656, 1.0851
0.9874 11455 1.8699 0.9884]  1.1506 11721
0.9793 1.4596 2.4483 0.9802] 15011 15346
Ela
m= 1.63957 m= 1.02667)
QSTD = -0.01202 QA = 0.00753
r= 0.99999 r= 0.99999|
[#
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) [ Va=|aVol({Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For flow rate
Qstd= Um(( Jon () (e ))9 Q- um((JAHi Ta/Pa )4))
Standard Conditions
Tstd: ]| 298.15 K RECALIBRATION
Psta:| 760 mm Hg

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30.

m: slope

W4-81
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Certificate of Calibration

Certificate No. : 65-200022-1

Submitted by :

Equipment : Electronic Bala
Manufacturer Sartorius
Serial No 0034803270
Capacity 220 ¢

Environment : On site calibrat;

on was carried out at the B:

Model
ID No.

Resolution

Ambient Temperature (23,710 23.8) (

Relative Humidity (57.1 to 58.0) o

Air Pressure

Date of Received : 02 February 2022
02 February 2022

Date of Calibration :

09 February 2022

Date of Issue :

Calibrated by :

Calibration Method :

Edition 3, July 2015

Reference Standard Instruments : This cortilication is Iracenble 1o the

Standard Weights

In-house method CAL-M2001 based on UKAS

mbar

1D No, Cerl. No. Due Date Traceability

E6i-E2624 C€02213103 18 Nov 2022

The Uncenainties are for

This cerificate may not be reproduced other than in full except with the prior writien approval of the Calibratech Co.,Lid

CAL-FDO31-03

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

ce Room, Er

Page : 10f2

SECURA224-1S
ELABBALANCENO4

00001 g

lab Co., Ltd

LAB |4

ication re:

sternational System of Units

National Institute of Metrology (Thailand), INIMT)

Laboratory Manages

USHN szvuvudaaruniann $1da )

Certificate of Calibration

65-200022-1

Certificate Page : 20f2

Result of Calibration : Withour Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
() ® £ (g)
0.0V 0.0001 0.00011
0.1 0.0001 0.0001 1

0000 0.0001 1
2 0.0001 0.00011
s 0.0000 1.00012
10 0.0001 0.00012
20 0.0001 000013
50 0.0000 000014
100 0.0002 0.00020
200 0.0004 0.00038

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2

ding a level of confidence of approximately 95%

Eccentric error oad test 50 g
A B C D E

0.0001 -0.0002

-0.0002 -0.0001 0.0000 g

Repeatability Load test 200 g

Stdev 0.00005 g

AL-F0031403

W4-82
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Calibration Certificate

ssued by : Calibration & Test Section : Metecrological Instruments Bureau

Date of Issue 10 August, 2021 Centification No. 377721
Page : | of 6

Object wirmiilansasdngriindine

Manufacturer Novalynx

Type Data Logger 110-WS-250L-D

Serial No. EWSNV11

Customer

Calibration Condition : Temperature 251 °C  Baromelric Pressure 1007.3 hPa

NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 6 S/N 91563
GE NC 1425 Wind Aloft Plotling Board
N.IS Test Refersance Number 731/241460

Mode! DA-650-3TV (sensor TR-90AH)

al Number 11072

JAPAN QUALITY A

STANDARD THERMOMETER Theodor Friedrich : Dry No.8390
Thermoschne:

STANDARD BAROMETER Digita) Ba

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

USHN szvuvudaaruniann $1da )

The Result of Calibration

Sensor model

10 August, 2021

EWSNV110WS2509 Certification No. 377/21

Page : 2 of 6

Standard B HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm [ Pressure Velocity B Correction
misec inches | inches | hPa misee nusec
1.00 i 09 0.10
3.02 3l -0.08
5.00 50 0.00
7.04 10 0.04
9.02 87 032
1101 107 031
13.01 1.7 031
15.0 149 011
17.02 170 0.02
2002 203 028 |

Wind Aloft Plotting Board

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0

W4-83
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The Result of Calibration

Sensor model

EWSNVI110WS2509

Certification No. 37721

3of 6

10 August, 2021 Page
Standard Barometer Tested Barometer Correction
Prassure Pressure
1008.87 )09.99
1009.53 09.72
1007.23 100759 ).36
1007.00 1007 .33
1006.68 1007,06 0.38
1006.46 3
006.2 06.53
1006.44 1006.79 0
1006.79 0,01
1007.88
1008.39 16
1008.13 =7}
1008.96 1000,19
100785 1008.1 .28

1009.6 1008,7: 0
1009.78 1009.99
Average

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

The Result of Calibration

Sensor model

10 August, 2021

EWSNVI10WS2509

USHN szvuvudaaruniann $1da )

Certification No.

Temperature Sensor Reading

Standard
Temp. e Reading Carraction
'c ‘c ‘c
452 450 0.2
N3 N0 0.3
58 15.7 0.1

Mechanical Engineer

W4-84
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The Result of Calibration

Date of [ssue 10 August, 2021 Certification No. 377/21
Page : 6of 6
Sensormodel  EWSNVI10WS2509  Certification No. 377721
10 August, 2021 Page : 5 of 6 TuFusea
Standard Relalive Humisity Sensor Reading
Humidity Reading ™ v 4 o 8 il 4y
wmifenifuiivesusesdn inesdar e Davis U TIPPING BUCKET
% RM, % R.H N
= = = | Model 7342.026 ID No.EWSNV110WS2509 vhmiseuiisuduudsuuuunds
614 564 50
4915 kL ¥:) 27

71082 uazamnsni 1414 5

A GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDOI
a8
]

fimgnAesmusvaziduavey

ImnsEnnyms

MaIr Inemanidaunaden angTanadey vriinndunyasenaas
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Issued by : Calibration & Test Section : Meteorological Instruments Bureau

DateofIssue 10 August, 2021 Certification No. 37821 The Result of Calibration

Page : | of 6 Sensor model EWSNVI10WS2510 Certification No. 378/21
10 August, 2021 Page : 2 of 6
Object wirasfianmadngalning Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrusonie Anemometer | Pressire | Vacumm | Pressure Velocity Correction
Manufacturer Novalynx [ misec inches | Inches W | misec misec
1.00 - 09 00
Type Data Logger 110-W ‘ 3.02 - - 29 0.12
5.00 - - - 50 0.00
Serial No. 7.04 - 7.1 0.06
9.02 - - - 20 0.02
Customer 11.01 - - 1.4 -0.09
13.01 . 1.1 0.09
1501 - 15.1 0.09
Calibration Condition : Temperature 25.1 °C  Baromeatric P ; 1006.3 hPa 17.02 - - 172 0.18
20.02 - . 205 0.48
NATIONAL STANDARD WIND TUNNEL Thermal Anemometer SIN 91563 R s
K GAGE NO 1425 Wind Aloft Plotting Board B Wind Aloft Plotting Board 2
N.ILS.T. Test erence Number 731/241460 US.DEPARTMENT OF COMMERCE WEATHER BUREAU
Ultrasonic Anemometer Madel v or TR-G0AH |‘7 WIND DIRETION TESTED WIND DIRECTION
Serial Number 110 (sensor 121 | 0 )
JAPAN QUALIT JRANCE ANIZATION ‘ 90 90

STANDARD THERMOMETER Theodor Friedrich : Dry

STANDARD BAROMETER

Mechanical Engineer

a a 72 2 a o
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ1ﬁﬂiﬁﬁll’mﬁjﬁm ﬂm‘;’,ﬁﬁll’mﬁjﬁm Nﬁ13ﬂﬂ1ﬁ8lﬂﬂﬂi?ﬂﬁﬂg W4-86
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The Result of Calibration

Sensor medel EWSNVI10WS2510
The Result of Calibration
Certification No. 378721
iAugu;LlOll Page : 3 of 6 Sensor model EWSNV110WS2510 Certification No. 37821
Standard Barometer Tostod Barometer Correctian 10 August, 2021 Page : 4 of 6
Pressure Pressure
103000 oz | Standard Temperature Sensor Reading |
29 Temp. Reading Corraction
y c ‘c c
17.00 1007.43 452 454 2
100716 cia N3 N3 0.0
1006.48 1006.90 0.44 Lo o g
1006.27 1006.63 0.36
1006.44 10086.90 0.46
1006.78 X 38
1008.23 59
10082 1008.76 0.53
1007.78 008.23 44
1008.96 1009.56
008.23 0.38
1008.02
48 Mechanical Engineer
005.28 009.8
1009.65 1010.09 0.44
1000.75 1010.96 | 061

Average

- -

a a 72 v 2 ) a o 4
NIAIFINGIFITATTIULIAADY AUSTIULIANDN UH1INIQUNBATTAT W4-87
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The Result of Calibration

Date of Issue 10 August, 2021 Certification No. 378/21
4
Page : 6of 6
Sensor model! EWSNVI110WS2510 Centification No. 37821
A o
10 August, 2021 Page : 5 of 6 1U5Ui€li
l Standard [ Relative Humidity Sensor Reading |
| }
Humidity l Reading Correction
% RH. ‘ % R.H.

38

% RH,
‘ 85.2 816 3
614 22

widentutivaiusesii in3esinsh e Davis U TIPPING BUCKET

Model 7342.026 ID No.EWSNV110WS2510 viamisaeumouiuudshuuuuda

#7729 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No
71082 wazernnsoit 1914 HrgndeamusivaziBoavoag

Mechanical Engineer

mnsingms

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

W4-88
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THAILAND INSTIT

JF SCIENTIFIC AND TECHNOLOGICA

RESEARCH (TISTR

Request No. 21-64/0406 MTC No. EEL. BP

68/0364
CALIBRATION CERTIFICATE
Submitted by
Address
Calibrated at
Instrument Calibrated Ambient Environment
Description Acoustic Calibrator Temperature (23+3)°C
Manufacturer Pulsar Relative Humidity : (50 + 15) %
Model 106 mbient Pressure  : (101.325 + 1.500) kPa
; al No. 87098
Standards used : . Digital Function Synthesizer NF Electronic DF-193A S/N 122037
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214
4. Digital Multimeter Agilent 34401 A 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 of instrument was
measured by standard microphone using an insert voltage technique
This instrument been calibrated against standards maintained at Ele ! and Electronic Standards
Laboratory (EEL), w through the National Institute of
Metrology (Th )
I'he information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only
Date of Receipt 10 Mar. 2021
Date of Calibration 1124
esul o ms teste qated assign
i ik ke of i full an s

M.BLMTC.002 Rev.d

2 2 a o 4
ﬂ']ﬂaﬂf'l%ﬂ&l']ﬁ']ﬁﬂ%ﬁﬁll?ﬂﬁjﬁ)ﬂ ﬂﬂ!‘;ﬁﬁﬁl!'}ﬂﬁjﬁ)ﬂ UHNINGQUNBATATAT

USHN szvuvudaaruniann $1da )

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0406
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 20Pa at 1000 Hz

MTC No. EEL. BP. 68/0364

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

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
h Bruel&Kjaer 4180 94.13 0.13 +£0.10 +0.75 dB 41
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 2
ch Bruel&Kjacr 4180, 1000.3 0.3 1S +2.0%

3. Total Distortion

Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180, 0.72 +0.50 £4.0%

Note : 1. No adjustment

2. The calibrator pressure correction was not included

3. The microphone volume correction was not included

Calibrated by :

Date of Calibration 12 Mar. 2021
Date of Issue 16 Mar. 2021 Ref: 2011264031001119001
End of Certificate
R 7-...,, s relate only Lo the items t ated dlue assigned
Avertising thy e d hitited unless written permission is obtained from the govemor of
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TATINITZVVVUAINIRBUNFANNUNIUAT (ATIN 2) UIHN TLUVVUTWIABUNTANN 1A (UM191)

PNTISHaM ST UNEUAI0INNIIIA

= d ¢
ﬁﬂ1ﬂi’ix‘l‘l"lﬂ1ﬂ1ﬂ!“ﬂﬂﬂﬂ@ﬂﬁ

= =) a = a v
aﬂmisaastmngamwmamﬂmﬂﬂmﬂ

A59N 4/2564

W W

JUNA3D I IUN 25-30 B IYY 2565

a a P P 2 v a 9 s
MAIFINYITTATTULIATDY AUSTILLINNDN UN1INY1UNBATIITAT W4-90
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| TSP High Volume Sampler Calibration

Verification Report No.
S0-2200070-£001 -TSE 01

S 5 Onste TSP High Volume Sampler Calibration

Verification Report No.

# - 0-2200070-C001 TSP

CONDITIONS

>
) ety _ P
, .

|
e -
s Aprd 2022

a a 72 P a Y a o 4
NAIFINIFTATTILIAADY AUSTIULIATDN UHIINIQYLAHATANTAT W4-91
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3 W107bic;h Volnlm Sampler Calibration ‘

Verification Report No.

$0-2200070-E001 -PM 01

— [ PM10 High Volume Sampler Calibration

Tachevcal -: Verification Repart No.
Aseroval

S0-2200070-E001 S\ 02

Average Temp (deg C) 300

3 Jar
am e 2 T I NEAR CALIBRATION ORIFIGE | |
ast# . NN har) (camected REGRESSION b — |
=
4 a4 " o s
e » 19 Jan 22
3 424 pt
’ . g 1 CALIERATIONS ]
M 1 P C NEA |
= ected) REGRES
7 .3
. g
,

»
Approved by >
.

Catibrated by

Appraved by

a a Py v a v a o o
NMAIFIINITTATTUNATON AUSTIULIATDN UV 1INYDYLNPATITNT W4-92
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| Verification Test Report Verification Test Report |
Report No.: Report No.:
$02200070-E001 -SLM 01 $02200070-E001 -SLM 02
PM 4] Onsite UTM 47P N 1517400 E 684651 PM < Onsite UTM 47P N 1517253 E 664910
Calibrated Date: 25 April 2022 Calibrated Date: 25 April 2022
Site : Tnatvunjanmwalaufiou Site : Tsonoaltuimgod
Equipment: Sound Level Meter Equipment: Sound Level Meter
Manufacturer: PULSAR Manufacturer: PULSAR
Model: 44 Model: 44
Serial : 1799 Serial : 1968
Environment: Temperature a0 % Humidty 60 %RH Environment: Temperature 30 'C  Humidity 60 %RH
Reference Standard: Acoustic Calibrator Class 1 Model 4230 Bruel&Kjaer Reference Standard: acoustic Calibrator Class 1 Mode! 4230 Bruel&Kiaer

Senal No.1351075 Serial No.1351075

Date of Calibration - March 21, 2022 Date of Calibration : March.21, 2022
1
Result of Test Result of Test [
Reference Standard Instrument reading Error Adjust ‘ Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
9366 94.00 034 93.66 93.66 93.90 0.24 93.68
PR - — -
Date 25 April 2022 Date 25 April 2022
ik - A -
Date 25 Apri 2022 Dats 25 April 2022
T P all T d excepl InFaiL n g To.Lm,

ed except (nfull without the wriften sppeoval of Envilsb Co.Ltd

a a 72 P a Y a o 4
NAIFINIFTATTILIAADY AUSTIULIATDN UHIINIQYLAHATANTAT #W4-93
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RECALIBRATION
DUE DATE:

January 18, 2023

D
Calibration Certification
Cal. Date: January 19, 2022 Rootsmeter S/N; 438320 Ta: 294 «
|Operator:  Jim Tisch Pa: 749.05 mm Hg
Callbration Model % TE-5028A Callbrator $/N: 1328
Vol init | Vol.Final | &vol. ATime ap aH
Run (m3) (m3) (m3) (min) | (mmHg) | (in H20)
1 1 2 1 1.3190] 3.7 150
2 3 4 1 62 2.50
3 5 3 1 75 3.00
0 7 B 1 8.7 3.50
5 3[ 10 1 148 6.00
Deta
Pa \/ T ot
vand e EeNeis a: aH(Ta/Pa)
(m3) {x-axis) (y-axis) Va (x-axis) (y-axis)
0.9941)  0.7536 12241 09951 0.7544 0.7673
0.9907| __ 0.9694) 1.5803 0.9917] 09704
0.9890]  1.0646 17312
09874 11495 1.8699
0.9793|  1.4996 24483
m= 1.63957 m=
QSTD b -0.01202 QA b=
r= 0.99939 r=|
Calculations
Vstd=[AVoll(Pa-AP)/Pstd)(Tstd/Ta) | Va=|AVol{{Pa-8P)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime

For subsequent flow rate calculations:

ool

=)

[ Standard Conditions |

Totg:| 298.15 'K

RECALIBRATION

Paa:| 760 mm g

Key
H: ator manometer reading (in H.
| rootsmeter manometer reading (mm Hg|
a: actual absolute temperature [K)

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the

of Particulate Matter in

Pa: actual barometric pressure (mm Hel
(B intercept

the Atmosphere, 9.2.17, page 30.

m: slope

madnInemansTanadey anzdanaden uniInedansasmans

USHN szvuvudaaruniann $1da )

Certificate of Calibration

Certificate No. : 65-200022-1 Page : 1of2
T _
Equipment @ Electronic Balance
Manufacturer Sarlorius Model ; SECURA224-18
Serial No 0034803270 ID No. : ELABBALANCENO4
Capacity 20 g Resolution : 00001 g
Environment, : On site ealibration was carried out at the Balance Room, Envilsb Co., Lid

Date of Received :
Date of Calibration :
Date of Issue :

Calibrated by :

Calibratien Method :

Ambient Temperature : (23710238 “C

Relative Humidity (57.) t0 58.0) %

Air Pressure 10120 mbar

ruary 2022

02 Felbx

02 February 2

09 February 2022

In-house method CAL-M2001 based on UKAS Pul

LAB 14

Edition 5, July 2015

Reference Standard Instruments : This certification is traceable 1o the Intersational System ol Units

Standard Welghts

1D Na, Cert. No. Due Daie Trnezability

E261-E2624

Thel are for a

CO2213103

1% Nov 2022 National Institute of Metrology ( Thailand), (NIMT)

Appraved by

Laboratory Maoager

TS S ficHe a3 nok be repiod

T GRHER i A UM €XCEnEWATH e pedir Wrilken Apero val of the Calibratech €6 Lid.

7 ility of spproximately 95%

H4-94



MenuNIAanuaswaeUgun T wadoulses1i 2564

P
, g 4 o o ' o o
Iﬂﬁﬂﬁfi%’ﬂllsuuﬁii]’m"liuﬂ?ﬂmWMﬂ1uﬂi (3N 2) UIHN ITVVVUTAINIATUNTUNN 910A (UM1¥U)
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Certificate of Calibration

Cerlificate of Calibration
Certificate No, : 65-200022-1 Page : 20f2

Result of Calibration : Withowt Adjusiment

UUC Condition As-Received 1 Cood

Departure of indication from nominsl value

Cerfificate No.
$G-H-00003/65

- a— Issue By
/alue Correction Uncertainty Humidily Laboratory
_:EI . Page : | of 4
0.01 000011
0 0.0001 |
Customer
| Q0001 |
> Address
2 000011
] 0.0000 000012
0 0.0001 Qo012
2 -0.0001 00013 Description HygroPalm Calibrator
50 0.0000 100014 Manufacturer Rofronic
100 0.0002 100020 Model HP23-A
s e e Serial No. : 61496805
ID No 400034
This result of calibration was found accurstc 65 shown on date and plsce of calibrasion caly
Location -

This reporied uncertainly of measurement was based on & standard uncertainty muliplied by a coverage factor k =

providing a level of confidence of appraximately 95%

Ececntric aror Load test 50 g

A L] C D E

0.0002 -0.0002 -0.000t 0.0

Repeasability Load test 200 ®

Stdev 000005 g

N—*ww“»

madnInemansTanadey anzdanaden uniInedansasmans

Received Date
Measurement Date

Issued Date

Checked By

Supervisor

The

providing a

SUFALLAEY, (L0802 5%

Janvary 5, 2022
January 6, 2022
January 7, 2022

Approved By

Calibration Manager

andord uncertainty muipied & verage foctork =2
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Certificate of Calibration

Ceriificate No.
$G-H-00003/65
Issue By
Humidiy Laboratory

Page : 2 of 4

T
Sdoniont ompom?:un Humidity
(23°C+2°C) |50 %RH2 15 %RH)

Measurement Method
This instrument was calibrated by In house method CP-H-001 comparison with
two temperature twe pressure standard humidity generator

Uncerainty of Measurement

The uncertainty state i *he expanded uncerainly obiained by multiplying fhe stondard Uncertainty by
the coverage factor k=2. It has been determined in accordance with M300G * The Expression of Uncertainty and
Confidence in Measurement . The value of the measured lies within the assigned ronge of values with a
Probabiity of 95 %

Traceability

This certlification s frocedbie to the internatfional System of Units (St Units)

Stondard Used

Hem Dscriphon wodel SeralNo. | Tricaable fvough CericomNo. |  ODueDote
| Humidity Generaior 25005147 14081021 Success SG-T1408/64 4022
Success SG-P-00518/64 50ct-22

Succen Succas Gateway Co. Ud

SGF-002)-REV, 03/08-00-23
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Report of Calibration

Certificate No.
$G-H-00003/65
Page : 3 of 4
Channel 1
Measurement Resuls As-Found
Function Humidity measurement
Reference Temperature & 250°C
This Instrument was connected with Humidity sensor model HC2A-5 5/N. 20135114 1D Ne 400035
Standord teading YUC Reading Correction
[%RH | | %RH | ®RH
804 78 o7
5004 9.5 047
3 49.53 0.5 093
20,01 89,76 0.2% 12

WUC : Unit Under Colltrafion

Meaosurement Results : s-Found

Function : Temperature measurement

Reference Humidity @ 50,0 %R

standard Reading UUC Reoding Cosrection Uncenainty

(*c) C| 1%c |
1001 1001 0.00 019
19.96 19.96 0.00 oe
294 29 001 019
4004 4000 004 a.19

UUC : Unit Under Calbration

SGF-0021 NEV. 02060259

W4-96
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Report of Calibration

Certificate No. HAILAND INSTITUTE OF SCIENTIFIC AND TECENOLOGICAL RESEARCH (TISTR)
$G-H-00003/65 Reguest No, 21-65/0383 MTC No. EEL. BP. 59/0365

Page : 4 of 4

CALIBRATION CERTIFICATE

Channel 2
Measuroment Results - As-Found ‘
Funchion Humidity measurement Submitted by
|

Reference Temperature @ 250 °C Adirei |
This inskument was connected with Humidity sensor model HC2A-$ §/N. 20136032 ID No. 400034 ;
Standord Reading LUC Reading Comection Uncerainty Calibrated at |

| %R { %R ) [ BRH | £ KRH |

2804 0.00

Instrument Calibrated Ambient Environment

50.04 87 017

2008 973 03 093 Description Acoustic Calibrator Temperature (234+3) °C

20 89.69 o 12 Manufacturer Brucl&Kjaer Relative Humidity (50 £ 15)%
VUC : Unit Under Colorotion

Model 4230 Ambient Pressure (101.325 + 1.500) kPa
Measurement Results As-Found Serial No. 1351075
Ponchions ~Tempendiury mecsrement Standardsused : 1. Digital Funct er NE Electronic DF-193A $/N 122037,
Reference Humidity & S0.0 RRH | . -
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484

standaid Reading  UUC Reoding Comechion Unceriainty

(°c| 1°c] (°c) [2% 3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214

100 10.00 00 0.9 4, Digital Multimeter Agilent 34401 A S/N MY44005560.

1996 19.98 om 0.9

5. Pressure Transmitter Vaisala PTB2
2994 29.54 000 019
4004 40.02 o0z 0.19 6. Audio Analyzer Keithley 2015-P S/N 4106495,

G + L AC oM 7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871

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

tnd of Cerilicate of Calibration

calibrator under test shall be measured by standard microphone using an insert voltage technique

This in

strument his been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thaitand)

ty limits quoted refer tg/he

The information on sctual reading is attached herewith and the uncertain

measured values only
Date of Receipt 10 Mar. 2022

Date of Calibration 21 Mar. 2022

s 1alate anly to the ftems test

Acvertising the Repot/Certficate and

FILBLMTC.002 Rev.d

SGF0021.REV. 02/08-00-53

madnInemansTanadey anzdanaden uniInedansasmans W4-97
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| THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (118 TR) ——l
Request No. 21-650383 MTC No. EEL. BP. 590365 CERTIFICATE OF ANALYSIS
The reported expended uncertainty is based upon & standard uncertainty multiplied by a coverage Grade of Product: EPA Protocol

factor k = 2, providing & level of confidenc approximately 95%. Part Number. ED4NIOOE15AD0V Reference Number.  160-402021734-1
Cylinder Number: EBD140762 Cyfinder Volume: 144.4 Cubic Feet
Nominal Output of Unit Under Test = 94 dB re 200Pa at 1000 Hz Laberatory 124 - Plumsteadville - PA Cyfinder Pressure: 2015 PSIG
_ ) N o PGVP Number A12021 Valve Outlet 660
Acoustic Output in dB ve 204Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 “%RH. Gas Code: CO.NO,NOX,S02 BALN Certification Date Feb 19, 2021
1. Sound Pressure Level iration Date:
C s3tion pedormed n acoordance with “EFA Tracoatslly Protoco| or Aass Oesevus Calraton (May 2012)" decument EPA
SOUR- 1531 using Mo Aty Procadunes ke Anaiytcnl Mettodology does nol mauim commcion for aeslScn mactwence This oyfrce ey a e aoslyics
Uncmeiningy ws wbeted Dékow With & Corfidmnon vl of 5% ThEM 36 70 sigrilicant IMOUTSEs which wiiect the VS8 of Ihis cHbAtON Mixiar. Al CONCeMTISons are on &
Standurd Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance Jimit PR e loenr oo
Type Level (dB) (dB) dB) TEC60942:2003 Class | ANALYTICAL RESULTS
- - , Component Requested Actual Protocol  Total Relative Assay
12 inch Bruel&Kjaer 4180 93.66 034 £0.10 20.40 dB Concontration  Concontration Wethod Uncertainty Dates
— — —
 Pragusacy NOX 45.00 PPM A58 PPV G1 +-1.4% NIST Traceabhs 02/12/2021, 021192021
oo, sl NITRIC OXIDE 4500 PPM sz PPM G1 +-1.4% NIST Tracoable 0211272021, 0211812021
SULFUR DIOXIDE 4500 PPM 4534 PPM o1 +-1.1% NIST Traceable €2)12/2021, 0211802021
CARBON MONOXIDE 4500 FPM 4500 PN Gt - 1.0% NIST Traceable 0211572021
Standard Microphane Measured Frequency Deviated value | Uncertainty Tolesance limit .| nmrocen Balance f - ; )
Type (Hz) (Hz) (Hz) IEC60842:2003 Class CALIBRATION STANDARDS
- —_— Lot ID Cylinder No Concentration Uncertainty Expiration Date
1/2 inch Bruel&Kjaer 4180 997.8 +1.5 £1.0% 200811.0¢ CC707860 4382 PPM NITRIC OXIDENITROGEN 0% Fen 02, 2025
- 12386 DBBS025 991 PPM AIRNITROGEN DICXIDE 2.0% Feb 20, 2020
3. Total Distartion 124206889 £C323707 4,028 PPM NITROGEN DIOKIDEMNITROGEN 2.1% Auvg 18, 2021
0141709 KALOC3160 49.67 PPM SULFUR DIOXIDENITROGEN - 10% Jun 20, 2002
08012341 KALOOATE 4857 PPM CARBON MCNOXIDENITROGEN - 06% Jun07, 202¢
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit DU StAGAS natat hova ks uiy b RRoms & Bio GRS sl B 1S Shiay S St Jater s ML
rod ) - IEC60942 ANALYTICAL EQUIPMENT
s Instrument/Maks/Model Analytical Principle Last Multipoint Calibration
Skl
172 inch Bruel&Kjaer 4180 1.55 £0.50 SIEMENS ULTRAMAT 6 N1KDSTS NOIR Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Note : 1. No adjustment. Nicolt ISS0 FTIR AUP2010245 NO2 FTIR Jan 21, 2021
Nicolet IS0 FTIR AUP2010248 S02 FTIR Jan 21, 2021
2. The calibrator pressure co was not inchuded. —

Triad Data Available Upon
3. Them volume correction was not included " Upon Reuest

Calibrated by : Approved by

Electrical and Electronic Standards Laboratory
Date of Calibration + 21 Mar. 2022 Industrizl Metrology and Testing Service Centre
Date of Issue : 22 Mar, 2022 Ref : 2011265031501147002

End of Cert

madnInemansTanadey anzdanaden uniInedansasmans #4-98
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[ S02 Analyzer Verification Test Report | - S02 Analyzer Verification Test Report

Calibration Report No.: AP-S8504007 =
jion R No.: AP-S8504007
Calibrated Date: 1-Apr-22 Calibration Report No St
— Calibrated Date: 1-Apr 22
@ em O onsite
pm L onsite

Instruments Information Page:1/2 :272
Analyzer Type: SO2 Analyzer Manufacturer AP| {Test Function Valus Unit Before Aftar Note
Model: 7100 SIN: ESOAIT10002033 oute 1Apr-22 ot
{Time 1290 .
[— 50 - 20000 PPR 800 500
Calibration System Stabitty (Zero Gas) pou i 08 02_
——alitraior Unlt kT 0o et Fiow s ) =5 =
—Dilutor Model ESA MGC 107 NO Conc 2468 POW v %5 s
SIN: 792 502 Conc 45.34 PPM 0 - 5000 mv 31 28 |
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM 1400-300 consaant v 7" [
S/N: 644 Expire Date: Feb 19,2024 EB0140762 200) - -
50 50
Envir T 245 _C Hurmidity. 48 __%RH = EX 27
' L " 8 B’ — S
Calibration Report - —
UV lsmp 1000-4900 mv 4034.0 440
Zero Span " 30-120 % 1140 1140
Status Reference Reading Drift Reference Reading Drift% s ) = » =S 1
L spob) ] {pet) {pet) ; B <] g —
Before| 0.0 08 09 4000 396.0 05 = e T
After 0.0 0.2 0.2 400.0 403.0 04
INHA 28 278
mv 2004 E
PeR K 100
e e 0sz20
Single Point Calibration Chart < 250 mv 5
&a Stabiny at Zoro <oz | eem X |
Gaabidty at Soan < 2 ppb € 400 pob Pre 02
e — |Gas Test Respanse
/ [ [zero Gas (0.00 PPB) [ pob 08 0.2 je———
g 300 | = Bekre |Span Gas (400 728 ) P ppb 96,0 403.0 + 5% of Ranga
2
z 200 i = eertees A
0 — ’
[ Reforance (ppb) 40 J Date: 1-Apr-22 * Date: 2
nis report shall not be reoroduced except nfullwithout the writte

a a 72 a a o
madnInemansTanadey anzdanaden uniInedansasmans W4-99
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S02 Analyzer Verification Test Report ] - -
L P | 802 Analyzer Verification Test Report
Calibration Report No.: AP-S8504006
Calibration Report No,: AP-S6504006
Calibrated Date: 1-Apr-22
— . Calibrated Date; 1-Apr-22
) pm Ll Onsite -
] P 1 Onsite
Instruments Information Page:1/2 o
Analyzer Type: SO2 Analyzer Manufacturer AP Test Function Vahss Norminsl range Unit Bafore Aer MNoto
Model: 100E SIN: ESOAI100E01218 Dt a2 =3 =
Time Rl
le == L‘f 20000 PO = 00 500
Calibration System [Stabiny (Zoro Gas) <02 PB s 02 _
Calfibrator Unit Standard Gas [semp 850 (+- 50) ccivan 653 o5
[ Tiiutor Model ESA MGC 101 NO Conc 44 68 PPM or fo - 500 ™ %5 345 = =
SIN: 782 §02 Conc 45.34 PPM 0 - 5000 v 341 328 o
ZERO AIR Genearator ZAG7001 €O Cone 4500 PPM Py = T
SIN: 644 Expire Date: Feb 19,2024  EB0140762 f—=
50
Environment: Tempecature__268 'C Humidity: _47___%RH z
Calibration Report
Zero Span = e T —
Site Relevencs Resd;nu :Drm R’Eu R?a:'.ng Drift% ISTR. Light (Zaro Gas) ) F: . Aewd |
po £ ) £p0) LGN GwoCan)
Before 00 13 13 400.0 387.2 EX] jOark FT _ ar rm—)
~ After 00 06 06 4000 4016 2y & i |
Y10
Single Point Calibration Chart - —
: bty o 2o oz | e o 1 ]
- Stabity st Span < 2 ppb @ 400 ppb PRR o8 02
Test Respones
3 [Zero Gas (0.00 PPB) = - o 13 .‘ln_
|3 o Gan (800 PP ) o b wrz | e T
4
R l fo -
Date: Date: 1-Apr-22

madnInemansTanadey anzdanaden uniInedansasmans
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NOx Analyzer Verification Test Report ;
r - [ NOx Analyzer Verification Test Report |
Calibration Report No.: AP-N8504002 Page:111
CaII|RT Date: 1-Apr-22 Calibration Report No.: AP-NE504002 Page:111
= O : Calibrated Date: 1-Apr-22
= oM Onsite -
> H ns
Instruments Information 22
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP| [FeatFuncon vetue — -~ -~  Norminalcsege |-~ Unit - Before After [
Model: T200 SIN: ENOAIT20002468 Data ~ 1-Apr22
Time 10:18
(Range }0.00 - 00 00 PPR PPE 500 500
Calibration System StabiRYy (Zoro Gas) < 0.2 PPE 04 02
~— Calibrator Unit Standard Gas Sarmple Flaw 500+ 50 camin 432 456
utor NO Conc 44 68 Y] {ozone Flow 80-90 zcimin w 0
S/N: 792 $02 Conc 45.34 PPM [PVT Detoctor 0-s000 " 332 251
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM AZERD -20-150 v 234 2.0
5 Expire Date: Feb 18,2024 EB0140762 HVPS M00-900 constunt v 733 )
" - [oCPs J2500 +- 200 v - -
Environment: Temperature__27.0 'C Humidity: 47 _%RH R o - g =
- . . BOX TEWMP 20-35 Oroogee C 342 ns
Calibration Check ( Befor; adjust ) - e — = = - -
0 Span Z8 TEM 50+1- 4 Drwages C . -
GAS Reading Value | Expected Value Dnft Reading Value | Expected Value = _:c e o - T -
———o— (m’ (pr) IPDD) (PDD) (bpd) Dt [RCEL PRES 4-10 contant NHgA 45 45
:“0 2 2' e = :f = 139’ ‘E‘;G—i" %;7 -3 SAMP PRES [20-30 contmnt N-Hg A 205 0
2 id e F— = INO Shoge 1+-03 0.8%0 1086
NOx 0.2 0.0 0.2 4272 400.0 33
- N Nox Skoce 1403 0673 osrr
Calibration Check ( After ;nﬂust ) < e Ty = o T
ero pan -
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value [NOw Ofst [10 %+ 1580 L S8 53
(ppb) (ppb) {pob) (ppb) (ppb) Drift% (Span and Cal Vahses
NO 02 00 02 3583 4000 02 ey %o ° b a2
NO; 0.0 0.0 0.0 39 0.0 _05 ,
NOx | 02 0.0 02 4022 400.0 03 . . L L e
— g Vi NO 400 b 4218 63
Single Point Calibration Chart ‘ NOx 400 b ar2 022
450 a2
- g 400 - 2 w22 -
F - —
‘ & 200 — Calibrate By - Approve By :
| &
| ¥ Date: 1-Apr-22 Dute:
Wil
’ <
-

1 inFdlwithout the written approval of Nesdas Supoly instrument Co.l

i ragort shall not ke reproduced except Nfulwithot the wiitten o

a a 72 2 N 9
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( NOx Analyzer Verification Test Report | I NOx Analyzer Verification Test Report

- AP-N 01 .
Calibration Report No.: ?p 6:2046 Pege: ¥t Calibration Report No.: AP-NS504001 Page: 11
Callbrated Date: 1-Apr- Callbrated Date: 1-Apr-22
= pey =
“ pm - oOnsite Z pom E onsite
Instr ts Infor :2/2
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP [Towt Fansion Valow Lo L Beter o L]
Model: T200 S/N: ENOAIT20002470 Lo . o
Time 10:10
Funge 0.00 - 500.00 PPB PPR 500 500
P8 0.5 02
callbmﬂon Sys“m :a“l;l: i’: = ;(::F 50 caimin 511 832
| Colt e Unit Shn__G_u (Ozone Flow ;090 . coimin 20 80
Dilutor Model ESA MGG 101 NO Conc 4468 PPM = - ~ — o
SIN: 792 $02 Conc 45.34 PPM i e -
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM i el i s L
SIN: Expire Date: Feb 18,2024  EB0140762 pves 400 800 cometant v 819 )
DCPS 2500 +4- 200 mv .
Environment: Temperature__278 C Humidity:__ 50 %RH RCELL TENP 50+s- 1 Dreages C %0 50
BOX TEMP [20-35 Drwssgun C 337 e
Calibration Check ( Before adjust ) PaT TEMP 7 ont Orowges C X 7
Zero Span (zs TEMe Dreegee C - .
GAS | Reading Value | Expected Valve Drift Reading Value | Expected Value MOLY Terp 5 k-5 Dresges C 144 180
(ppb) (ppb) (ppb) (ppb) (ppb) Drift% RCEL PRES 410 contmnt N-HgA w0 10
NO_ | 49 g0 1 A9 | 4055 | 4000 ¥ R SAVP PRES 20.30 contant N-HgA 290 294
NO; 05 ) ) 05 | 87 00 _08 INO Siope 14-03 0.820 0.801
NOx 4.4 0.0 44 4122 400.0 1.5 Sy T 0848 0,613
(Calibration Check ( After adjust) NG Oftaet 10 1o « 150 ™ 102 153
Zero INOx Offuet 10 1 + 150 20 24
GAS [Reading Value | Expected Value Orit Reading Valus | Expected Vaiue . -
{ppb) {ppb) {ped) (ppb) ppd) Drift% Span and Cal Vahees
_NO | 00 00 N S [ 7 400.0 02 _—r ) [} oot ) 00
NO, 07 00 07 03 0.0 =S 7 = ~ = 5 ey
2 27 20 - =4 ot 4000 - 22 50an Value NO 40 ppb 4085 e
NOx 400 peb 4122 a3
Single Point Calibration Chart
40 4
g 400 T
- < 380 +
s 50 1
‘E o - Date: 1-Ape22
100 + - —
i S
0 ¥
| e
NO Raference Value (ppb)
his report shall not be reproduced except infullwithour the wiitten ox eport el reproduced excent #

madnInemansTanadey anzdanaden uniInedansasmans #W4-102
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[ CO Analyzer Verification Test Report | I

CO Analyzer Verification Test Report

Calibration Report No.: TD-C6504002

Calibration Report No.: TD.C5504002
brated 1 -
f:||| Dal: 0068 Calibrated Date: 1-Apr-22
B O omw [ em [ onsite

Instruments Information Page: 112
Analyzer Type: CO Analyzer Manufacturer AP| . Page:2/2
Model: T300 S/N: ECOAIT20000093 Datal Rangs Unt Before After Note
Date 1-Ape-22
Calibration System Time T st I
Calibrator Unit Standard Gas - —
utor Model & NO Conc 44 68 [Range 0.-1000.7PM PEM 50 50
SIN: 792 802 Conc 4534 PPM Stabiity (©01-20P8 ) b 022 P
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM — -
SIN: 644 Expire Date: Feb 19,2024  EB0140762 CO Messure = 2500 - 4800 MV. mv 3793.2 3838 5
at: T 277 °C Humidity,_51__%RH mcosancice A ozt (O L 31436 31795
2 MR Rabo 12+-05 1215 1215
ibration Repm ¥7 Sample Pressure 26 - 30 inMg-A inrHg-A 286 286
ero —_— Ho— - ===
Status Reference Reading Drift Reference Reading Driftte Senple Flow 720 - 880 colmin ca/min 859 859
Before r:; w::n o ':;‘: rri o1 e TR s dgc degC 1 e ST Y et
" ARter 00 | o0 0.0 450 450 ~ogE Bench Temp 47- 49 deg C degC 48 48
[Wheat Tormp 66 - 70 seg.C deg C 68 68
Box Temp 27 - 50 deg.C deg C 2 3439
= PHTdive 250 - 4750 mv. mv 015 10186
Single Point Calibration Chart Siope = | 0800-1200 | 0867 0.675
5 Otfset 005 4 0.2 0.008 0.005
48 * Gan Teat Response.
a — /
s s | Zero Cas J M 0 or
& ——— Butse "~ . === a L a
& 0 Somn Gave a5 PEM &Sa 450 + 5% of Range
2 s
| 20
2 15
10 %
54
3 Calibrate By Approve By :
Vl
Date: 1-Apr-22 Date: 1-Apr-22 /
nis rap shal not ba a Bt nful t rirTer | © Pply Nste L

a a 72 2 N 9
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[ CO Analyzer Verification Test Report | - CO Analyzer Verification Test Report

Calibration Report No.: TD-C8504001 Calibration Report No.: TD-CB504001
Calibrated Date: 1-Apr-22 Callbrated Date: 1-Apr-22
[ pm [ onsite 0 m|

‘1 PN L) Onsite
Instr Informati Page:1/2 ™
Analyzer Type: CO Analyzer Manufacturer AP , ’ﬂ'__‘
I Modei: T300 S/N: ECOAIT30000088 Lo <) o ok Befora Aer Nos
Date 1-Apr22
Calibration System Time 10:51 3
—mm%T w&;chHW Renge 0.4-1000 PPM i 50 80
SIN: 752 $02 Conc 45.34 PPM Stabiity {0.1-2PPB ) opo 0.04 02
ZERO AIR Genearator ZAG7001 CO Conc 4500 I — - -
SIN: 644 Expire Date: Feb 19,2024  EBO140762 COMesss 2500 - 4800 MV - 44656 44313
CO Refarence 2500 - 4800 MV mw - 37302
E perature__27.5 _'C Humidity: §3 _%RH 37685 0
MR Ratio 12 +-05 119 1.20
Calibration Report sampe Pressure 26 - 30 in-Hg-A in-Hg-A 287 286
Zero Span =y —— - = —
S e Fow 720 - B30 coimin ecimin
Status Reforence Reading Drift Reference Reading Drift% s : 904 BSS
{ an.. £ [ 2a.)] (s (] Sample Temp 44 -52 deg C deg C 485 433
Before 0.0 15 15 450 491 a4 - e — - L —
[ After| 00 0.0 0.0 450 s0 | oo | Sanch Tany o o i 48 48
— = Whee! Temp 66 - 70 deg.C degC 8 68 e
Box Temp 27 - 50 deg.C deg.C 333 348
—— - P;! rive: 250 - 4T50 mv. mv 29123 - ,,231,3£ . s
Siope = 0,800 - 1200 1197 1138
Offset 0.05+-02 0.015 0018
| |Gas Test Response
1 = v Gens o L 04 00
‘ § Span Gas o A5 PPM “s 450 l t 6% of Range
§

Date: 1-Apr22

madnInemansTanadey anzdanaden uniInedansasmans #W4-104



