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RECALIBRATION

TISCH |j
-’ July 5, 2023
{ \§/ v

Environmental

Calibration Certification Information
Cal. Date: July 5, 2022 Rootsmeter S/N: 438320 Ta: 297 °K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #: G25A Calibrator S/N: 158 M
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) {m3) {min) {mm Hg) (in H20)

1 1 2 1 1.3240 3.2 2.00

2 3 4 1 0.9480 64 4.00

3 5 6 1 0.8480 7.9 5.00

4 7 8 1 0.8060 8.7 5.50

5 9 10 1 0.6670 12.7 8.00

Data Tabulation

P
Vstd | Qstd \/ AH( Peid )( ) Qa AH(Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9860 0.7447 1.4073 0.9957 0.7521 0.8899
0.9818 1.0357 1.9902 0.9915 1.0459 1.2585
0.9798 1.1554 2.2251 0.9895 1.1668 1.4071
0.9788 1.2143 2.3337 0.9884 1.2263 1.4757
0.9735 1.4595 2.8146 0.9831 1.4739 1.7798
m= 1.96745 m= 1.23199
QSTD = -0.05315 QA b= -0.03361
r= 0.99995 r= 0.99995
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= 1/m(( \/AH(PP%“)(%))&) Qa= 1/m(< AH(Ta/Pa)>-b>

Standard Conditions
Tstd: 298.15 °k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue Ll FREE: (877)263-7610

Village of Cleves, OH 45002 Lﬂﬂﬁ’]i mmmoog
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I l| /AN United Analyst and Engineering Consultant Co., Ltd.
S\

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

I MULTI-POINT GAS TEST REPORT

Test Date : June 21,2022

Model :
Serial Number :

Equipment:  GasAnalyzer (NOz)

‘Thermo Scientific _

Manufacturer :

A2

1182920007 _.

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 4475 PPM  Manufacturer: Thermo Scientific
Nitric Oxide (NO) 4535 ___ PPM  Model : L1460
Methane (CH,) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 1007 =
Cylinder No. : QC15959¢
Expiration Date : Jul 30,2022
___ _ Muiti-point gastestdata
Reference Value (ppb) Analyz(:;ll’))lsp lay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 1.2 1.20 1.20 1.20
Level 2 20,00% 100.0 101.3 1.30 1.28 1.28 !
Level 3 40.00% 200.0 201.3 1.30 0.65 0.65 '
Level 4 60.00% 300.0 301.4 1.40 0.46 0.46
Level 5 80.00% 400.0 401.1 1.10 0.27 0.27
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.77
:Acceptable Limit + 5%
450 ‘Multi-Point Gas Test Chart |
l | | |
— 400 = —— T +-401.1
|
g 350 N N— | - Z !
& 300 —— = ;01._4 o
g 250 | - " - —
5 200 +— : B
£ wo4b—+ 1 il I
g 100 +—n—— 013
50 | — i - |
0 +=%2 ; : ' .
0 50 100 150 200 250 300 350 400 450 |
Reference value (ppb)
—_ —e—— Analyzer Display
Calculate by / Prove by
S /\Yllb af . .'bcy an A
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I || If A \| E United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
UNITED ARALYST AND ENGINEERING

consuLTanT company umiren  1@1. 0 2763 2828 Fax 0 2763 2800 www,uaeconsultant.com E-mail: uae@uaeconsultant.com
===

. "MULTI-POINT GAS TEST REPORT

. Test Date : Oct 18,2022

Equipment : Gas Analyzer (S02) Model : 43C

Manufacturer:  Thermo SCIENTIFIC Serial Number : 43C-0607415779
Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) _44.68 PPM  Manufacturer : _Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model : _146i

Methane (CHa) = PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 24,2024

~ ___ Multi-pointgastestdata = _

‘ Reference Value (ppb) Analyz(;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.5 0.50 0.50 0.50

l Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 201.1 1.10 0.55 0.55
Level 4 60.00% 300.0 300.6 0.60 0.20 0.20
Level 5 80.00% 400.0 400.7 0.70 0.17 0.17
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.46

:Acceptable Limit + 5%

Multi-Point Gas Test Chart |

450
400
350 -
300
250
200
150 +
100 1
50 e — i i ——————
0 bz | |
0 50 100 180 200 250 300 350 400 450
Reference value (ppb)

Analyzer Display({ppb)

—s— Analyzer Display

Calculate by prove by
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o ] Airgas Specialty Gases
) Airgas USA, LLC
2 630 United Drive
an Alr Liquide company gtrl;:ucx:xl,nNC 27713

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI99E15A01D3 Reference Number: 122-462135167-1

Cylinder Number: EB0143262 Cylinder Volume: 144.4 CF

Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG

PGVF Number: B22021 Valve Outlet: 660

Gas Code; CO,NO,NOX,S02,BALN Certification Date:  Jun 21, 2021
Expiration Date: Jun 21, 2024

Cerlification performed in accordance with "EPA Traceability Protocol for Assay and Cerlification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Anglytical Methodology does not require correction for analytical interference. This cylinder has a lofal analytical
uncertainty as stated balow with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless olherwise noted,

Da Not Use This Cylinder below 100 psiﬂ.. i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45,96 PPM G1 +/-1.4% NIST Traceable 06/14/2021, 08/21/2021
NITRIC OXIDE 45.00 PPM 45.84 PPM G1 +/-1.4% NIST Traceable 06/14/2021, 06/21/2021
SULFUR DIOXIDE 45.00 PPM 44.68 PPM G1 +-1.0% NIST Traceable 06/14/2021, D6/21/2021
CARBON MONOXIDE 1000 PPM 984.8 PPM G1 +-0.7% NIST Traceabls 06/14/2021

NITROGEN Balance
CALIBRATION STANDARDS

LotID

Type Cylinder No Concentration Uncertainty Expiration Date
NTRM 20061120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN +f-1.0% Feb 02, 2025
PRM 12386 DeB5025 9.91 PPM NITROGEN DIOXIDE/AIR +=2.0% Feb 20, 2020
GMIS 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023
NTRM 16011043 CC473277 48.02 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Jun 17, 2022
NTRM 14060119 CC434277 950.8 PPM CARBON MONOXIDE/NITROGEN +#.0.6% Nov 15, 2025
The SRM, PRM or RGM noted above is only In reference 1o the GMIS used In the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHRQ801333 CO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
Nicolet 5700 AHRO801333 NO2 FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021

Triad Data Available Upon Request
NOTES:PO #5221002807

GROSS WT: 28.40kg
NET WT: 4.73kg
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The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.
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