






































State State
Results ppmvd

Results lb/hr
Permit lb/hr 22.820 89.300

Results g/hp-hr
Permit g/hp-hr 5.000 5.000

Results TPY
Permit TPY 99.960 391.150

PASS ALL Pass Pass
11:29 12:35

Panhandle Eastern Pipeline

189.190 309.282

CO NOx

Kingfisher County, Oklahoma

Prepared on Behalf of:

Permit: #2018-0674-TVR4

Location:
Cashion Compressor Station

Engine Hours: 234682

Cooper Quad 12Q155HC
Lean Burn 4 Cycle Engine

Unit Number: U-2301
Serial Number: 48764

ODEQ Quarterly Compliance
Performance Test Report

Test Type: Quarterly
Test Date: 02-10-2022

Source:

303 W. 3rd St Elk City, OK 73644(580) 225-0403

11.750 31.552

1.471 3.949

Test Started: Test Completed:

51.465 138.199
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Great Plains Analytical Services, Inc.

This test will satisfy the testing requirements for ODEQ Quarterly Compliance.  Unit U-2301 is authorized to operate under permit 
#2018-0674-TVR4.

Unit U-2301 with a serial number of 48764 which is a Cooper Quad 12Q155HC engine located at Cashion Compressor Station and 
operated by Panhandle Eastern Pipeline was tested for emissions of: (Oxides of Nitrogen) (Carbon Monoxide) . The test was conducted 
on 02-10-2022 by Jeremiah Giles with Great Plains Analytical Services, Inc. All quality assurance and quality control tests were within 
acceptable tolerances.

The engine is a natural gas fired Lean Burn (4 Cycle) engine rated at 3940 brake horse power (BHP) at 450 RPM. The engine was operating 
at 3624.00 BHP and 450 RPM which is 91.98% of maximum engine load during the test. 

Site Verification Photos

4.0   Test Summary
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4.0 Test Summary

U-2301

Cooper Quad 1220
12Q155HC 14.05

3940 No
450

Run 1 Run 2 Run 3 3 Run Average
3624 3624 3624 3624
450 450 450 450

91.98% 91.98% 91.98% 91.98%
17.00 17.00 17.00 17.00
90.10 90.10 90.10 90.10

55.00 55.00 55.00 55.00

854712.62 854712.62 854712.62 854712.62
24202.54 24202.54 24202.54 24202.54

0.12 0.19 0.19 0.16

7470.00 7470.00 7470.00 7470.00
108876.32 109044.67 109061.32 108994.10

1022.00 1022.00 1022.00 1022.00
8710.00 8710.00 8710.00 8710.00

15.13% 15.14% 15.14% 15.14%
12.00% 18.59% 18.52% 16.37%

Reduction Type Run 1 Run 2 Run 3 3 Run Average Pass Reduction

11:29 11:51 12:13 12:35 2/10/22
State Run 1 Run 2 Run 3 3 Run Average Pass Permits

CO (g/hp-hr) 5.000 1.466 1.472 1.475 1.471 Pass
CO (lbs/hr) 22.820 11.710 11.757 11.783 11.750 Pass

CO (TPY) 99.960 51.291 51.497 51.608 51.465 Pass
CO (lb/mmbtu) 0.433 0.435 0.436 0.435

CO (ppmvd) @15% O2 192.941 194.016 194.463 193.807
CO (ppbvd) @15% O2 192940.840 194016.264 194462.666 193806.590

CO (ppmvw) 188.549 189.308 189.714 189.190
CO (ppmvd) 188.549 189.308 189.714 189.190

127.780
NOx (g/hp-hr) 5.000 3.951 3.976 3.921 3.949 Pass

NOx (lbs/hr) 89.300 31.569 31.763 31.324 31.552 Pass
NOx (TPY) 391.150 138.274 139.122 137.201 138.199 Pass

NOx (lb/mmbtu) 1.167 1.176 1.160 1.167
NOx (ppmvd) @15% O2 316.657 319.092 314.734 316.828
NOx (ppbvd) @15% O2 316656.648 319092.389 314733.500 316827.512

NOx (ppmvw) 309.449 311.348 307.048 309.282
NOx (ppmvd) 309.449 311.348 307.048 309.282

485.450
NMNEHC (g/hp-hr) 69.644 7518.316 75.290 2554.417

NMNEHC (lbs/hr) 556.415 60066.971 601.526 20408.304
NMNEHC (TPY) 2437.098 263093.334 2634.683 89388.372

VOC (lb/mmbtu) 20.559 2222.835 22.263 755.219
NMNEHC (ppmvd) @15% O2 5821.668 629441.374 6304.347 213855.796
NMNEHC (ppbvd) @15% O2 5821667.619 ############## 6304347.319 ##############

NMNEHC (ppmvw) 5006.465 500022.835 5011.660 170013.653
NMNEHC (ppmvd) 5689.165 614165.492 6150.408 208668.355

0.000
#DIV/0!
#DIV/0!
#DIV/0!

CH2O (lb/mmbtu) #DIV/0! #VALUE! #VALUE! #DIV/0!
#DIV/0! #VALUE! #VALUE!
#DIV/0!
#DIV/0!
#DIV/0!

0.000

Fuel (Btu/scf)
O2 F factor

Intake Manifold Pressure (hg)
Intake Manifold Temperature (F)

Test Horsepower

Ambient Conditions
Ambient Temperature Dry (F)

Exhaust Flow Data

Percent Load %

Engine/Compressor Specs

T
e
s
t
 
S
u
m
m
a
r
y

Oxygen %
Moisture %

Results

Make
Model

Serial number
mfg. rated hp

mfg. rated rpm

Atmospheric Pressure  psi.
Site Elevation ft.

Catalyst
Date of Manufacture

Moisture Fraction Bws

Q Stack (dscfh)
Q Stack (dscm/hr)

Engine/Compressor Operation

Test RPM

Fuel Consumption (Btu/hp-hr)
Fuel Flow (dscfh)

Location Cashion Compressor Station Unit ID

48764

30.03

44.10

46.01

28.01CO (mol wt)

NOx (mol wt)

NMNEHC (mol wt)

Efficiency Standard

Test Start/Completed Times:
Permitted Standards Results
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CO 1302.00 Make: Testo
NO 790.10 Model: 350

NO2 100.50
O2 20.90%

Start Time: 6:37
Calibration 

Response
Absolute 

Difference
<5% of 
Span

CO 0.00 0.00 0.00 0.00%
NO 0.00 0.00 0.00 0.00%

NO2 0.00 1.37 1.37 1.36%
O2 0.00% 0.00% 0.00 0.00%

CO Mid Level 222.90 0.00 222.90
NO Mid Level 148.80 0.00 148.80
CO Mid Level 1302.00 1295.13 6.88 0.53%
NO Mid Level 790.10 785.13 4.98 0.63%

Mid Level 0.00 0.00 0.00
High Level 100.50 101.30 0.80 0.80%
Mid Level 0.00% 0.00% 0.00%
High Level 20.90% 20.90% 0.00% 0.00%

Start Time:
System 

Response
Absolute 

Difference
<5% of 
Span

Response 
Time

<5% System 
Bias

Upscale 0.00 #VALUE! #VALUE! 0.00 0.00%
Low Level 0.00 0.00 0.00 #VALUE! 0.00 0.00%

Upscale 0.00 #VALUE! #VALUE! 0.00 0.00%
Low Level 0.00 0.00 0.00 #VALUE! 0.00 0.00%

Upscale 0.00 #VALUE! #VALUE! 0.00 0.00%
Low Level 0.00 0.00 0.00 #VALUE! 0.00 1.36%

Upscale 0.00% #VALUE! #VALUE! 0.00 0.00%
Low Level 0.00% 0.00% 0.00% #VALUE! 0.00 #VALUE!

Start Time:
System 

Response
Absolute 

Difference
<5% of 
Span

<5% Drift
<5% System 

Bias
CO 0.00 0.00 0.00 0.00% 0.00%
NO 0.00 0.00 0.00 0.00% 0.00%

NO2 0.00 2.07 2.07 2.06% 0.70%
O2 0.00% 0.03% 0.00 0.14% 0.14%

CO Upscale 1302.00 1289.38 12.63 0.97% 0.45% 99.03%
NO Upscale 790.10 782.63 7.48 0.95% 0.32% 99.05%

NO2 Upscale 100.50 100.73 0.22 0.22% 0.57% 100.22%
O2 Upscale 20.90% 20.90% 0.00 0.00% 0.00% 100.00%

Bottle Concentration

CO

NO

Direct Calibrations

Longest Response Time
0:01:40

5.0 Calibrations/System Bias & Drift Check

Span Gas Analyzer

Serial 
Number: 7855

0:00

Bottle Concentration

Zero

Zero

NO2

O2

NO2

O2

Pre - System Check

12:40
Post

Bottle Concentration
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6.0 Engine Parameter Data Sheet

Company 
Facility
Date
Site Elevation (ft)
Unit ID
Make 
Model
Serial Number
Technician

Run 1 Run 2 Run 3 Completed
Run Start Times 11:29 11:51 12:13 12:35
Engine Hours 234682 234682 234682 234682

Run 1 Run 2 Run 3 Average
Engine Speed (RPM) 450 450 450 450
Intake Manifold Pressure (psi) 17.0 17.0 17.0 17.0
Intake Manifold Temp °F 90.1 90.1 90.1 90.1
Engine Load (BHP) 3624.00 3624.00 3624.00 3624.00
Ambient Temp °F 55 55 55 55
Humidity % 35 35 35 35
Dew Point °F 27 27 27 27
AFR Manufacturer/Type Altronics Altronics Altronics Altronics

AFR Setting (Target Left Bank) 3.0 3.0 3.0 3.0
Suction Pressure (psi) 245.0 245.0 245.0 245.0
Discharge Pressure (psi) 848.0 848.0 848.0 848.0
Catalyst (Yes or No) No No No No

<--- Not available on this unit

Engine Parameter Data

Panhandle Eastern Pipeline

2/10/2022
1,220

U-2301
Cooper Quad

12Q155HC
48764

Jeremiah Giles

Cashion Compressor Station
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R0

Job/File Name:

Company: G.A.S. Inc. Date: 2/16/22
Print Name:   
Title:

Phone Number: 580-515-2920

Company: G.A.S. Inc. Date: 2/16/22
Print Name:   
Title:

Company:

Print Name: Date:

Signature:

Title:

Phone Number:

Test Company G.A.S. Model 12Q155HC Fuel HHV (btu/scf)n/a Nox PPMVD 309.2820513

State Oklahoma MFG Date 1/0/00 BSFC (Btu/hp-hr)n/a Nox PPMVD@15%316.8275124
County Kingfisher Operating Hours 234682 Stack Velocity (scfs)#DIV/0! Nox g/hp-hr 3.949256302
Location Cashion Compressor StationRated HP 3940 Exhaust Flow (scfh)#DIV/0! Nox lb-hr 31.55225934
Site Elevation (ft) 1220 BHP 3624 Exhaust Flow (ascfh)n/a Nox TPY 138.1988959
RN 0 Rated RPM 450 Stack Diameter 0.00 CO Test MethodASTM D6348
Agency Facility # 0 Actual RPM 450 Test Date 2/10/22 CO PPMVD 189.1904762

We certify that based on review of test data, knowledge of those individuals directly 
responsible for conducting this test, we believe the submitted information to be accurate 
and complete.

Panhandle Eastern Pipeline; Cashion Compressor Station; U-2301; ODEQ 
Quarterly Compliance; 

Jeremiah Giles

11.0 Signature Page

Signature:

Director of PEA Testing

Jeremiah Giles

Jeremiah Giles
Emissions Specialist
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Permit # #2018-0674-TVR4Engine Load % 91.98% Exhaust Temp (F)#DIV/0! CO PPMVD @ 15%193.80659
Package # U-2301 Ambient Temp (f) 55.00 O2%d 15.14% CO g/hp-hr 1.470702956
Unit SN 48764 Barometric Pressure (in Hg)10.06 Moisture % 16.37% CO lb-hr 11.75006066
Make Cooper QuadExhaust Flow Test MethodMethod 2 NOx Test MethodASTM D6348CO TPY 51.46526568

CO2 % CH4 Test MethodASTM D6348
CO2  PPMVD CH4 PPMVD
CO2 g/hp-hr CH4 PPMVD @ 15%
CO2 lb-hr CH4 g/hp-hr
CO2 TPY CH4 lb-hr
NMNEHC Test Method ASTM D6348CH4 TPY
NMNEHC PPMVD 208668.35
NMNEHC PPMVD @ 15%213855.8
NMNEHC g/hp-hr 2554.4169
NMNEHC lb-hr 20408.304
NMNEHC TPY 89388.372
HCHO Test Method ASTM D6348
HCHO PPMVD
HCHO PPMVD @ 15%
HCHO g/hp-hr
HCHO lb-hr
HCHO TPY

Appendices
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(PEA) Special CO/NO High
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Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below 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 otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.
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(PEA) Mid CO/NO
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Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below 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 otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.
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(PEA) CO/NO Low
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Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below 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 otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.
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(PEA) NO2 High
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7.0 Raw Data

Date / time % O₂ ppm CO ppm NO ppm NO₂ ppm NOx l/min Pump
6:37:46 20.9 0.0 0.0 1.7 1.7 0.82
6:37:56 20.9 0.0 0.0 1.5 1.5 0.98
6:38:06 20.9 0.0 0.0 0.9 0.9 0.98
6:38:16 15.8 333.0 451.0 0.5 451.5 0.98
6:38:26 4.4 1104.0 577.0 0.2 577.2 0.98
6:38:36 2.7 1188.0 687.0 0.0 687.0 0.98
6:38:46 1.5 1243.0 699.0 0.0 699.0 0.98
6:38:56 0.9 1267.0 723.0 0.0 723.0 0.98
6:39:06 0.2 1278.0 745.0 0.0 745.0 0.98
6:39:16 0.1 1282.0 772.0 0.0 772.0 0.98
6:39:26 0.0 1288.0 778.0 0.0 778.0 0.99
6:39:36 0.0 1290.0 780.0 0.0 780.0 0.98
6:39:46 0.0 1292.0 781.0 0.0 781.0 0.98
6:39:56 0.0 1293.0 782.0 0.0 782.0 0.98
6:40:06 0.0 1293.0 783.0 0.0 783.0 0.98
6:40:16 0.0 1293.0 783.0 0.0 783.0 0.98
6:40:26 0.0 1293.0 783.0 0.0 783.0 0.98
6:40:36 0.0 1294.0 784.0 0.0 784.0 0.98
6:40:46 0.0 1294.0 784.0 0.0 784.0 0.98
6:40:56 0.0 1294.0 784.0 0.0 784.0 0.98
6:41:06 0.0 1294.0 784.0 0.0 784.0 0.98
6:41:16 0.0 1295.0 785.0 0.0 785.0 0.98
6:41:26 0.0 1295.0 785.0 0.0 785.0 0.98
6:41:36 0.0 1295.0 785.0 0.0 785.0 0.98
6:41:46 0.0 1295.0 785.0 0.0 785.0 0.99
6:41:56 0.0 1295.0 785.0 0.0 785.0 0.98
6:42:06 0.0 1296.0 786.0 0.0 786.0 0.98
6:42:16 0.0 1296.0 786.0 0.0 786.0 0.98
6:42:26 0.0 1296.0 786.0 0.0 786.0 0.98
6:42:36 0.0 1296.0 786.0 0.0 786.0 0.98
6:42:46 0.0 1297.0 786.0 0.0 786.0 0.98
6:42:56 12.9 1119.0 787.0 0.0 787.0 0.99
6:43:06 18.9 667.0 443.0 0.0 443.0 0.99
6:43:16 20.2 421.0 211.0 0.0 211.0 0.98
6:43:26 20.9 213.0 96.0 0.0 96.0 0.98
6:43:36 21.0 67.0 53.0 0.0 53.0 0.98
6:43:46 21.1 15.0 21.0 0.0 21.0 0.98

CO/NO Pre
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Date / time % O₂ ppm CO ppm NO ppm NO₂ ppm NOx l/min Pump
7:00:51 20.9 0.0 0.0 1.6 1.6 1.43
7:01:01 20.9 0.0 0.0 1.2 1.2 0.98
7:01:11 20.9 0.0 0.0 1.0 1.0 0.98
7:01:21 10.9 0.0 0.0 66.7 66.7 0.98
7:01:31 3.4 0.0 0.0 93.2 93.2 0.98
7:01:41 2.8 0.0 0.0 98.6 98.6 0.98
7:01:51 1.0 0.0 0.0 100.2 100.2 0.98
7:02:01 0.7 0.0 0.0 100.9 100.9 0.98
7:02:11 0.1 0.0 0.0 101.0 101.0 0.98
7:02:21 0.1 0.0 0.0 101.1 101.1 0.98
7:02:31 0.1 0.0 0.0 101.3 101.3 0.98
7:02:41 0.1 0.0 0.0 101.7 101.7 0.98
7:02:51 0.1 0.0 0.0 101.2 101.2 0.98
7:03:01 0.1 0.0 0.0 101.2 101.2 0.98
7:03:11 0.1 0.0 0.0 101.2 101.2 0.98
7:03:21 0.1 0.0 0.0 101.2 101.2 0.98
7:03:31 0.1 0.0 0.0 101.2 101.2 0.99
7:03:41 0.1 0.0 0.0 101.2 101.2 0.98
7:03:51 0.1 0.0 0.0 101.3 101.3 0.98
7:04:01 0.1 0.0 0.0 101.3 101.3 0.98
7:04:11 0.1 0.0 0.0 101.3 101.3 0.98
7:04:21 0.1 0.0 0.0 101.3 101.3 0.98
7:04:31 0.1 0.0 0.0 101.3 101.3 0.98
7:04:41 0.1 0.0 0.0 101.3 101.3 0.98
7:04:51 0.1 0.0 0.0 101.3 101.3 0.98
7:05:01 0.1 0.0 0.0 101.3 101.3 0.98
7:05:11 0.1 0.0 0.0 101.3 101.3 0.98
7:05:21 0.1 0.0 0.0 101.3 101.3 0.98
7:05:31 0.1 0.0 0.0 101.4 101.4 0.98
7:05:41 0.1 0.0 0.0 101.4 101.4 0.98
7:05:51 0.1 0.0 0.0 101.4 101.4 0.98
7:06:01 19.9 0.0 0.0 28.8 28.8 0.98
7:06:11 20.5 0.0 0.0 6.7 6.7 0.98
7:06:21 20.7 0.0 0.0 1.9 1.9 0.98
7:06:31 20.7 0.0 0.0 0.6 0.6 0.98
7:06:41 20.8 0.0 0.0 0.2 0.2 0.98
7:06:51 20.9 0.0 0.0 0.0 0.0 0.98

NO2 Pre
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Date / time % O₂ ppm CO ppm NO ppm NO₂ ppm NOx l/min Pump
11:28:55 20.9 0.0 0.0 1.1 1.1 1.36
11:29:05 20.9 2.0 0.0 3.7 3.7 0.98
11:29:15 20.9 2.0 2.0 3.0 5.0 0.98
11:29:25 19.1 2.0 22.0 6.1 28.1 0.98
11:29:35 16.0 49.0 73.0 11.7 84.7 0.98
11:29:45 15.4 146.0 177.0 21.7 198.7 0.98
11:29:55 15.3 178.0 213.0 25.7 238.7 0.98
11:30:05 15.2 183.0 236.0 27.7 263.7 0.98
11:30:15 15.2 183.0 248.0 29.0 277.0 0.98
11:30:25 15.2 184.0 255.0 29.7 284.7 0.98
11:30:35 15.2 185.0 256.0 30.2 286.2 0.98
11:30:45 15.2 185.0 256.0 30.7 286.7 0.98
11:30:55 15.1 186.0 258.0 31.3 289.3 0.98
11:31:05 15.1 187.0 258.0 31.8 289.8 0.98
11:31:15 15.1 186.0 263.0 32.9 295.9 0.98
11:31:25 15.1 186.0 272.0 34.0 306.0 0.98
11:31:35 15.1 185.0 268.0 34.0 302.0 0.98
11:31:45 15.1 184.0 267.0 34.5 301.5 0.99
11:31:55 15.1 186.0 273.0 35.2 308.2 0.98
11:32:05 15.2 186.0 264.0 34.8 298.8 0.98
11:32:15 15.1 188.0 264.0 35.3 299.3 0.98
11:32:25 15.1 190.0 266.0 35.6 301.6 0.98
11:32:35 15.1 189.0 268.0 36.0 304.0 0.98
11:32:45 15.2 189.0 265.0 36.0 301.0 0.98
11:32:55 15.2 189.0 262.0 36.0 298.0 0.98
11:33:05 15.1 188.0 261.0 36.3 297.3 0.98
11:33:15 15.1 189.0 265.0 36.6 301.6 0.98
11:33:25 15.1 189.0 265.0 36.7 301.7 0.98
11:33:35 15.4 190.0 264.0 36.7 300.7 0.98
11:33:45 15.1 189.0 264.0 36.7 300.7 0.98
11:33:55 15.2 189.0 265.0 37.0 302.0 0.98
11:34:05 15.1 189.0 266.0 37.1 303.1 0.98
11:34:15 15.1 191.0 265.0 37.2 302.2 0.98
11:34:25 15.1 191.0 263.0 37.1 300.1 0.98
11:34:35 15.1 190.0 264.0 37.4 301.4 0.98
11:34:45 15.1 189.0 265.0 37.5 302.5 0.98
11:34:55 15.1 188.0 270.0 37.8 307.8 0.98
11:35:05 15.1 187.0 272.0 38.0 310.0 0.98
11:35:15 15.1 187.0 267.0 37.7 304.7 0.98
11:35:25 15.1 188.0 268.0 37.8 305.8 0.98
11:35:35 15.1 189.0 270.0 38.0 308.0 0.98
11:35:45 15.1 189.0 262.0 37.5 299.5 0.98
11:35:55 15.2 189.0 263.0 37.5 300.5 0.98
11:36:05 15.1 191.0 263.0 37.8 300.8 0.98
11:36:15 15.2 191.0 265.0 38.0 303.0 0.98
11:36:25 15.1 191.0 264.0 38.2 302.2 0.98

Source Test
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11:36:35 15.1 189.0 269.0 38.5 307.5 0.98
11:36:45 15.1 190.0 271.0 38.5 309.5 0.98
11:36:55 15.1 188.0 270.0 38.5 308.5 0.98
11:37:05 15.1 188.0 269.0 38.3 307.3 0.98
11:37:15 15.1 189.0 271.0 38.6 309.6 0.98
11:37:25 15.1 188.0 272.0 38.6 310.6 0.98
11:37:35 15.1 188.0 277.0 39.1 316.1 0.98
11:37:45 15.1 189.0 277.0 39.0 316.0 0.98
11:37:55 15.2 189.0 272.0 38.6 310.6 0.98
11:38:05 15.1 189.0 269.0 38.4 307.4 0.98
11:38:15 15.2 189.0 270.0 38.4 308.4 0.98
11:38:25 15.1 190.0 269.0 38.2 307.2 0.99
11:38:35 15.1 189.0 268.0 38.3 306.3 0.98
11:38:45 15.1 188.0 269.0 38.4 307.4 0.98
11:38:55 15.1 189.0 273.0 38.7 311.7 0.98
11:39:05 15.1 191.0 271.0 38.4 309.4 0.98
11:39:15 15.1 189.0 270.0 38.3 308.3 0.98
11:39:25 15.1 189.0 272.0 38.4 310.4 0.98
11:39:35 15.1 188.0 274.0 38.7 312.7 0.98
11:39:45 15.1 189.0 278.0 39.1 317.1 0.98
11:39:55 15.1 188.0 277.0 38.8 315.8 0.98
11:40:05 15.1 187.0 273.0 38.4 311.4 0.98
11:40:15 15.1 189.0 272.0 38.4 310.4 0.98
11:40:25 15.2 188.0 273.0 38.4 311.4 0.98
11:40:35 15.2 188.0 272.0 38.3 310.3 0.98
11:40:45 15.1 188.0 269.0 38.1 307.1 0.98
11:40:55 15.2 188.0 267.0 38.0 305.0 0.98
11:41:05 15.1 188.0 267.0 37.9 304.9 0.98
11:41:15 15.1 187.0 269.0 38.3 307.3 0.98
11:41:25 15.2 188.0 273.0 38.4 311.4 0.98
11:41:35 15.1 187.0 274.0 38.7 312.7 0.98
11:41:45 15.1 188.0 277.0 38.7 315.7 0.98
11:41:55 15.1 187.0 276.0 38.5 314.5 0.98
11:42:05 15.1 187.0 273.0 38.5 311.5 0.98
11:42:15 15.1 189.0 272.0 38.3 310.3 0.98
11:42:25 15.1 187.0 270.0 38.2 308.2 0.98
11:42:35 15.1 190.0 268.0 37.9 305.9 0.98
11:42:45 15.2 189.0 267.0 38.0 305.0 0.98
11:42:55 15.1 188.0 271.0 38.2 309.2 0.98
11:43:05 15.1 187.0 269.0 38.2 307.2 0.98
11:43:15 15.1 186.0 269.0 38.3 307.3 0.98
11:43:25 15.1 188.0 273.0 38.5 311.5 0.98
11:43:35 15.1 189.0 276.0 38.8 314.8 0.98
11:43:45 15.2 189.0 274.0 38.3 312.3 0.98
11:43:55 15.2 188.0 270.0 38.2 308.2 0.98
11:44:05 15.2 188.0 273.0 38.5 311.5 0.98
11:44:15 15.1 188.0 273.0 38.4 311.4 0.98
11:44:25 15.2 188.0 278.0 38.8 316.8 0.98
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11:44:35 15.1 187.0 280.0 38.9 318.9 0.98
11:44:45 15.1 185.0 280.0 39.0 319.0 0.98
11:44:55 15.1 188.0 278.0 38.9 316.9 0.98
11:45:05 15.1 189.0 280.0 39.0 319.0 0.98
11:45:15 15.1 188.0 278.0 38.9 316.9 0.98
11:45:25 15.1 188.0 275.0 38.8 313.8 0.98
11:45:35 15.2 189.0 274.0 38.6 312.6 0.98
11:45:45 15.1 190.0 272.0 38.6 310.6 0.98
11:45:55 15.1 189.0 277.0 38.7 315.7 0.98
11:46:05 15.2 190.0 276.0 38.8 314.8 0.98
11:46:15 15.1 190.0 279.0 39.2 318.2 0.98
11:46:25 15.1 189.0 279.0 39.2 318.2 0.98
11:46:35 15.1 187.0 279.0 39.3 318.3 0.98
11:46:45 15.1 187.0 275.0 38.8 313.8 0.98
11:46:55 15.2 187.0 270.0 38.8 308.8 0.98
11:47:05 15.2 189.0 271.0 38.8 309.8 0.98
11:47:15 15.2 191.0 273.0 38.8 311.8 0.98
11:47:25 15.2 189.0 274.0 39.0 313.0 0.98
11:47:35 15.1 188.0 277.0 39.2 316.2 0.98
11:47:45 15.1 187.0 277.0 39.1 316.1 0.98
11:47:55 15.2 188.0 274.0 38.9 312.9 0.98
11:48:05 19.1 189.0 158.0 12.9 170.9 0.98
11:48:15 20.4 101.0 61.0 4.3 65.3 0.98
11:48:25 20.7 32.0 29.0 1.9 30.9 0.98
11:48:35 20.9 10.0 17.0 1.0 18.0 0.98
11:48:45 20.9 4.0 12.0 0.7 12.7 0.98
11:48:55 20.9 2.0 8.0 0.5 8.5 0.98
11:49:05 20.9 1.0 6.0 0.5 6.5 0.98
11:49:15 20.9 1.0 5.0 0.4 5.4 0.98
11:49:25 20.9 0.0 4.0 0.3 4.3 0.98
11:49:35 20.9 1.0 3.0 0.3 3.3 0.98
11:49:45 21.0 0.0 3.0 0.2 3.2 0.98
11:49:55 21.0 0.0 2.0 0.2 2.2 0.98
11:50:05 21.0 0.0 2.0 0.2 2.2 0.98
11:50:15 20.8 0.0 1.0 0.2 1.2 0.98
11:50:25 20.9 0.0 1.0 0.2 1.2 0.98
11:50:35 20.9 0.0 1.0 0.1 1.1 0.98
11:50:45 21.0 0.0 1.0 0.2 1.2 0.98
11:50:55 21.1 0.0 1.0 0.1 1.1 0.99
11:51:05 16.6 0.0 100.0 43.1 143.1 0.98
11:51:15 15.4 95.0 174.0 55.5 229.5 0.98
11:51:25 15.2 164.0 200.0 48.2 248.2 0.98
11:51:35 15.2 180.0 220.0 40.5 260.5 0.98
11:51:45 15.2 186.0 244.0 37.6 281.6 0.98
11:51:55 15.2 191.0 260.0 38.3 298.3 0.98
11:52:05 15.1 190.0 264.0 38.2 302.2 0.98
11:52:15 15.5 189.0 272.0 38.8 310.8 0.98
11:52:25 15.2 189.0 272.0 38.7 310.7 0.98
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11:52:35 15.2 190.0 272.0 38.7 310.7 0.98
11:52:45 15.2 191.0 269.0 38.4 307.4 0.98
11:52:55 15.2 190.0 267.0 38.2 305.2 0.98
11:53:05 15.2 190.0 264.0 38.2 302.2 0.98
11:53:15 15.2 191.0 267.0 38.3 305.3 0.98
11:53:25 15.2 192.0 270.0 38.6 308.6 0.98
11:53:35 15.2 190.0 273.0 38.6 311.6 0.98
11:53:45 15.4 188.0 276.0 38.8 314.8 0.98
11:53:55 15.1 188.0 272.0 38.5 310.5 0.98
11:54:05 15.1 188.0 268.0 38.3 306.3 0.98
11:54:15 15.2 188.0 270.0 38.5 308.5 0.98
11:54:25 15.1 189.0 270.0 38.4 308.4 0.98
11:54:35 15.1 187.0 274.0 38.7 312.7 0.98
11:54:45 15.1 188.0 275.0 38.8 313.8 0.98
11:54:55 15.1 187.0 275.0 38.8 313.8 0.98
11:55:05 15.1 187.0 275.0 39.0 314.0 0.98
11:55:15 15.1 189.0 275.0 39.1 314.1 0.98
11:55:25 15.1 189.0 277.0 39.2 316.2 0.98
11:55:35 15.3 187.0 278.0 39.2 317.2 0.98
11:55:45 15.1 186.0 275.0 38.9 313.9 0.98
11:55:55 15.1 187.0 273.0 38.9 311.9 0.98
11:56:05 15.2 188.0 271.0 38.7 309.7 0.98
11:56:15 15.2 188.0 269.0 38.7 307.7 0.98
11:56:25 15.2 188.0 271.0 39.1 310.1 0.98
11:56:35 15.1 188.0 275.0 39.3 314.3 0.98
11:56:45 15.1 188.0 272.0 39.0 311.0 0.99
11:56:55 15.2 187.0 277.0 39.5 316.5 0.98
11:57:05 15.1 188.0 279.0 39.5 318.5 0.98
11:57:15 15.1 188.0 279.0 39.5 318.5 0.98
11:57:25 15.1 189.0 280.0 39.6 319.6 0.98
11:57:35 15.1 189.0 276.0 39.3 315.3 0.98
11:57:45 15.1 189.0 277.0 39.3 316.3 0.98
11:57:55 15.1 190.0 273.0 38.9 311.9 0.98
11:58:05 15.1 189.0 272.0 38.9 310.9 0.98
11:58:15 15.1 189.0 270.0 38.7 308.7 0.98
11:58:25 15.1 186.0 273.0 39.2 312.2 0.98
11:58:35 15.1 186.0 276.0 39.3 315.3 0.98
11:58:45 15.1 187.0 273.0 39.0 312.0 0.98
11:58:55 15.1 187.0 277.0 39.3 316.3 0.98
11:59:05 15.3 189.0 276.0 39.1 315.1 0.98
11:59:15 15.2 189.0 272.0 38.8 310.8 0.98
11:59:25 15.2 189.0 273.0 38.8 311.8 0.98
11:59:35 15.1 189.0 270.0 38.7 308.7 0.98
11:59:45 14.9 190.0 268.0 38.5 306.5 0.98
11:59:55 15.1 191.0 268.0 38.6 306.6 0.98
12:00:05 15.1 189.0 271.0 38.8 309.8 0.98
12:00:15 15.3 190.0 274.0 38.8 312.8 0.98
12:00:25 15.1 190.0 275.0 38.9 313.9 0.98
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12:00:35 15.3 188.0 279.0 39.3 318.3 0.98
12:00:45 15.1 189.0 278.0 39.2 317.2 0.98
12:00:55 15.1 189.0 274.0 38.9 312.9 0.98
12:01:05 15.2 190.0 269.0 38.7 307.7 0.98
12:01:15 15.2 191.0 266.0 38.2 304.2 0.98
12:01:25 15.2 191.0 262.0 38.0 300.0 0.98
12:01:35 15.2 190.0 262.0 38.1 300.1 0.98
12:01:45 15.1 189.0 263.0 38.4 301.4 0.98
12:01:55 15.2 193.0 264.0 38.2 302.2 0.98
12:02:05 15.2 193.0 264.0 38.3 302.3 0.98
12:02:15 15.1 191.0 265.0 38.3 303.3 0.98
12:02:25 15.1 191.0 269.0 38.6 307.6 0.98
12:02:35 15.2 191.0 272.0 38.7 310.7 0.98
12:02:45 15.1 190.0 274.0 38.9 312.9 0.98
12:02:55 15.1 188.0 275.0 38.9 313.9 0.98
12:03:05 15.1 188.0 273.0 38.8 311.8 0.98
12:03:15 15.1 189.0 279.0 39.3 318.3 0.98
12:03:25 15.2 188.0 281.0 39.4 320.4 0.98
12:03:35 15.1 189.0 276.0 39.1 315.1 0.98
12:03:45 15.1 188.0 277.0 38.9 315.9 0.98
12:03:55 15.1 189.0 275.0 38.9 313.9 0.98
12:04:05 15.1 189.0 276.0 39.0 315.0 0.98
12:04:15 15.2 190.0 274.0 38.9 312.9 0.98
12:04:25 15.2 189.0 271.0 38.8 309.8 0.98
12:04:35 15.2 188.0 274.0 38.9 312.9 0.98
12:04:45 15.0 190.0 274.0 38.8 312.8 0.98
12:04:55 15.2 190.0 275.0 39.0 314.0 0.98
12:05:05 15.2 191.0 275.0 39.1 314.1 0.98
12:05:15 15.1 192.0 274.0 38.9 312.9 0.98
12:05:25 15.2 191.0 276.0 39.1 315.1 0.98
12:05:35 15.1 191.0 275.0 39.0 314.0 0.98
12:05:45 15.1 192.0 272.0 38.8 310.8 0.98
12:05:55 15.2 191.0 270.0 38.6 308.6 0.98
12:06:05 15.2 189.0 268.0 38.5 306.5 0.98
12:06:15 15.2 191.0 269.0 38.6 307.6 0.98
12:06:25 15.2 191.0 266.0 38.3 304.3 0.98
12:06:35 15.2 190.0 266.0 38.2 304.2 0.98
12:06:45 15.1 189.0 269.0 38.6 307.6 0.98
12:06:55 15.1 190.0 270.0 38.7 308.7 0.98
12:07:05 15.2 192.0 269.0 38.6 307.6 0.98
12:07:15 15.1 190.0 268.0 38.5 306.5 0.98
12:07:25 15.2 190.0 275.0 39.0 314.0 0.98
12:07:35 15.1 190.0 275.0 38.8 313.8 0.98
12:07:45 15.1 188.0 272.0 38.8 310.8 0.98
12:07:55 15.1 188.0 273.0 38.6 311.6 0.98
12:08:05 15.2 189.0 272.0 38.6 310.6 0.98
12:08:15 15.2 190.0 270.0 38.5 308.5 0.98
12:08:25 15.2 192.0 270.0 38.7 308.7 0.98
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12:08:35 15.2 192.0 267.0 38.4 305.4 0.98
12:08:45 15.2 189.0 265.0 38.1 303.1 0.98
12:08:55 15.2 188.0 267.0 38.3 305.3 0.98
12:09:05 15.2 188.0 276.0 38.9 314.9 0.98
12:09:15 15.1 190.0 278.0 39.1 317.1 0.98
12:09:25 15.2 190.0 274.0 38.6 312.6 0.98
12:09:35 15.1 189.0 272.0 38.7 310.7 0.98
12:09:45 15.1 191.0 274.0 38.8 312.8 0.98
12:09:55 15.2 190.0 276.0 38.9 314.9 0.98
12:10:05 19.5 188.0 143.0 11.5 154.5 0.98
12:10:15 20.7 90.0 50.0 3.1 53.1 0.98
12:10:25 20.8 24.0 25.0 1.2 26.2 0.98
12:10:35 20.9 7.0 16.0 0.6 16.6 0.98
12:10:45 20.9 3.0 11.0 0.4 11.4 0.98
12:10:55 21.0 2.0 9.0 0.3 9.3 0.98
12:11:05 20.9 1.0 7.0 0.2 7.2 0.98
12:11:15 20.9 1.0 5.0 0.1 5.1 0.98
12:11:25 21.0 1.0 4.0 0.1 4.1 0.98
12:11:35 20.9 1.0 4.0 0.1 4.1 0.98
12:11:45 21.0 0.0 3.0 0.1 3.1 0.98
12:11:55 21.0 0.0 3.0 0.1 3.1 0.98
12:12:05 20.9 0.0 2.0 0.0 2.0 0.98
12:12:15 21.0 0.0 2.0 0.1 2.1 0.98
12:12:25 20.9 0.0 2.0 0.0 2.0 0.98
12:12:35 21.0 0.0 1.0 0.0 1.0 0.98
12:12:45 21.0 0.0 1.0 0.0 1.0 0.98
12:12:55 21.0 0.0 1.0 0.0 1.0 0.98
12:13:05 16.3 3.0 109.0 42.2 151.2 0.98
12:13:15 15.4 98.0 177.0 53.1 230.1 0.98
12:13:25 15.3 166.0 204.0 47.6 251.6 0.98
12:13:35 15.2 181.0 221.0 38.6 259.6 0.98
12:13:45 15.2 186.0 242.0 37.2 279.2 0.98
12:13:55 15.2 188.0 255.0 37.6 292.6 0.98
12:14:05 15.2 188.0 254.0 37.5 291.5 0.98
12:14:15 15.2 189.0 259.0 37.8 296.8 0.98
12:14:25 15.2 190.0 260.0 37.8 297.8 0.98
12:14:35 15.2 189.0 265.0 38.2 303.2 0.98
12:14:45 16.2 188.0 266.0 38.3 304.3 0.98
12:14:55 15.2 189.0 267.0 38.4 305.4 0.98
12:15:05 15.2 191.0 266.0 38.2 304.2 0.98
12:15:15 15.2 191.0 264.0 38.2 302.2 0.98
12:15:25 15.2 190.0 265.0 38.2 303.2 0.98
12:15:35 15.2 188.0 271.0 38.7 309.7 0.98
12:15:45 15.1 188.0 277.0 38.9 315.9 0.98
12:15:55 15.3 187.0 271.0 38.5 309.5 0.98
12:16:05 15.1 188.0 271.0 38.4 309.4 0.98
12:16:15 15.2 188.0 270.0 38.5 308.5 0.98
12:16:25 15.1 189.0 272.0 38.4 310.4 0.98
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12:16:35 15.2 190.0 271.0 38.3 309.3 0.98
12:16:45 15.2 190.0 270.0 38.3 308.3 0.98
12:16:55 15.2 190.0 272.0 38.5 310.5 0.98
12:17:05 15.1 189.0 274.0 38.8 312.8 0.98
12:17:15 15.1 187.0 278.0 39.0 317.0 0.98
12:17:25 15.1 186.0 276.0 38.8 314.8 0.98
12:17:35 15.2 186.0 272.0 38.7 310.7 0.98
12:17:45 15.2 188.0 270.0 38.5 308.5 0.98
12:17:55 15.2 189.0 270.0 38.4 308.4 0.98
12:18:05 15.2 188.0 269.0 38.3 307.3 0.98
12:18:15 15.2 190.0 268.0 38.4 306.4 0.98
12:18:25 15.2 191.0 267.0 38.3 305.3 0.98
12:18:35 15.2 190.0 266.0 38.2 304.2 0.98
12:18:45 15.2 189.0 264.0 38.2 302.2 0.98
12:18:55 15.1 189.0 269.0 38.4 307.4 0.98
12:19:05 15.2 191.0 271.0 38.7 309.7 0.98
12:19:15 15.1 192.0 271.0 38.5 309.5 0.98
12:19:25 15.2 192.0 268.0 38.4 306.4 0.98
12:19:35 15.2 190.0 267.0 38.3 305.3 0.98
12:19:45 15.2 190.0 267.0 38.2 305.2 0.98
12:19:55 15.2 190.0 265.0 38.0 303.0 0.98
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Date / time % O₂ ppm CO ppm NO ppm NO₂ ppm NOx l/min Pump
12:40:30 20.9 0.0 0.0 2.1 2.1 0.00
12:40:40 20.9 0.0 0.0 2.1 2.1 0.98
12:40:50 20.9 0.0 0.0 2.0 2.0 0.98
12:41:00 7.2 11.0 0.0 517.6 517.6 0.97
12:41:10 0.8 661.0 428.0 167.3 595.3 0.98
12:41:20 0.3 1123.0 651.0 47.7 698.7 0.98
12:41:30 0.2 1236.0 715.0 21.6 736.6 0.98
12:41:40 0.2 1264.0 746.0 14.4 760.4 0.98
12:41:50 0.1 1273.0 758.0 11.6 769.6 0.98
12:42:00 0.1 1278.0 765.0 10.2 775.2 0.98
12:42:10 0.1 1280.0 769.0 9.2 778.2 0.98
12:42:20 0.1 1282.0 772.0 8.6 780.6 0.98
12:42:30 0.1 1283.0 773.0 8.1 781.1 0.98
12:42:40 0.1 1284.0 775.0 7.6 782.6 0.98
12:42:50 0.0 1285.0 776.0 7.2 783.2 0.98
12:43:00 0.1 1286.0 777.0 7.0 784.0 0.98
12:43:10 0.0 1286.0 778.0 6.7 784.7 0.98
12:43:20 0.0 1287.0 779.0 6.5 785.5 0.98
12:43:30 0.0 1287.0 780.0 6.2 786.2 0.98
12:43:40 0.0 1288.0 780.0 6.1 786.1 0.98
12:43:50 0.0 1288.0 781.0 6.0 787.0 0.98
12:44:00 0.0 1288.0 781.0 5.8 786.8 0.98
12:44:10 0.0 1289.0 782.0 5.7 787.7 0.98
12:44:20 0.0 1289.0 782.0 5.5 787.5 0.98
12:44:30 0.0 1289.0 783.0 5.5 788.5 0.98
12:44:40 0.0 1290.0 783.0 5.3 788.3 0.98
12:44:50 0.0 1290.0 784.0 5.3 789.3 0.98
12:45:00 0.0 1292.0 785.0 5.2 790.2 0.98
12:45:10 0.0 1291.0 784.0 5.2 789.2 0.98
12:45:20 0.0 1290.0 784.0 5.1 789.1 0.98
12:45:30 0.0 1290.0 784.0 5.0 789.0 0.98
12:45:40 15.3 1276.0 384.0 3.0 387.0 0.98
12:45:50 19.2 673.0 133.0 2.0 135.0 0.98
12:46:00 20.3 165.0 60.0 1.3 61.3 0.98
12:46:10 20.6 55.0 34.0 0.8 34.8 0.98
12:46:20 20.8 28.0 23.0 0.6 23.6 0.98
12:46:30 20.8 18.0 16.0 0.4 16.4 0.98

CO/NO Post
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Date / time % O₂ ppm CO ppm NO ppm NO₂ ppm NOx l/min Pump
12:58:07 20.9 0.0 0.0 0.6 0.6 0.00
12:58:17 20.9 0.0 0.0 1.3 1.3 0.98
12:58:27 20.9 0.0 0.0 1.1 1.1 0.98
12:58:37 6.8 4.0 22.0 79.2 101.2 0.98
12:58:47 0.8 62.0 0.0 93.1 93.1 0.99
12:58:57 0.4 21.0 0.0 97.8 97.8 0.98
12:59:07 0.1 3.0 0.0 99.3 99.3 0.98
12:59:17 0.1 0.0 0.0 99.8 99.8 0.98
12:59:27 0.1 0.0 0.0 100.0 100.0 0.98
12:59:37 0.1 0.0 0.0 100.1 100.1 0.98
12:59:47 0.1 0.0 0.0 100.3 100.3 0.98
12:59:57 0.1 0.0 0.0 100.3 100.3 0.98
13:00:07 0.1 0.0 0.0 100.4 100.4 0.98
13:00:17 0.1 0.0 0.0 100.5 100.5 0.98
13:00:27 0.1 0.0 0.0 100.4 100.4 0.98
13:00:37 0.1 0.0 0.0 100.5 100.5 0.98
13:00:47 0.1 0.0 0.0 100.5 100.5 0.98
13:00:57 0.1 0.0 0.0 100.6 100.6 0.98
13:01:07 0.1 0.0 0.0 100.6 100.6 0.98
13:01:17 0.1 0.0 0.0 100.6 100.6 0.98
13:01:27 0.1 0.0 0.0 100.6 100.6 0.98
13:01:37 0.1 0.0 0.0 100.7 100.7 0.98
13:01:47 0.1 0.0 0.0 100.7 100.7 0.99
13:01:57 0.1 0.0 0.0 100.7 100.7 0.98
13:02:07 0.1 0.0 0.0 100.8 100.8 0.98
13:02:17 0.1 0.0 0.0 100.7 100.7 0.98
13:02:27 0.1 0.0 0.0 100.8 100.8 0.98
13:02:37 0.1 0.0 0.0 100.8 100.8 0.98
13:02:47 0.1 0.0 0.0 100.8 100.8 0.98
13:02:57 0.1 0.0 0.0 100.8 100.8 0.98
13:03:07 0.1 0.0 0.0 100.8 100.8 0.98
13:03:17 15.1 0.0 2.0 27.9 29.9 0.98
13:03:27 19.1 0.0 2.0 9.6 11.6 0.98
13:03:37 20.3 0.0 1.0 3.2 4.2 0.98
13:03:47 20.7 0.0 0.0 1.7 1.7 0.98
13:03:57 20.8 0.0 0.0 1.1 1.1 0.98
13:04:07 20.8 0.0 0.0 0.8 0.8 0.98

NO2 Post



State State
Results ppmvd

Results lb/hr
Permit lb/hr 22.820 89.300

Results g/hp-hr
Permit g/hp-hr 5.000 5.000

Results TPY
Permit TPY 99.960 391.150

PASS ALL Pass Pass
7:55 9:01Test Started: Test Completed:

61.703 146.256

1.701 4.032

14.088 33.392

303 W. 3rd St Elk City, OK 73644(580) 225-0403

ODEQ Quarterly Compliance
Performance Test Report

Test Type: Quarterly
Test Date: 02-10-2022

Source:
Cooper Quad 12Q155HC
Lean Burn 4 Cycle Engine

Unit Number: U-2302
Serial Number: 48765

Engine Hours: 231969

Permit: #2018-0674-TVR4

Location:
Cashion Compressor Station

Kingfisher County, Oklahoma

Prepared on Behalf of:
Panhandle Eastern Pipeline

216.110 311.849

CO NOx
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4.0   Test Summary
Unit U-2302 with a serial number of 48765 which is a Cooper Quad 12Q155HC engine located at Cashion Compressor Station and 
operated by Panhandle Eastern Pipeline was tested for emissions of: (Oxides of Nitrogen) (Carbon Monoxide) . The test was conducted 
on 02-10-2022 by Jeremiah Giles with Great Plains Analytical Services, Inc. All quality assurance and quality control tests were within 
acceptable tolerances.

The engine is a natural gas fired Lean Burn (4 Cycle) engine rated at 3940 brake horse power (BHP) at 450 RPM. The engine was operating 
at 3757.00 BHP and 450 RPM which is 95.36% of maximum engine load during the test. 

Site Verification Photos

This test will satisfy the testing requirements for ODEQ Quarterly Compliance.  Unit U-2302 is authorized to operate under permit 
#2018-0674-TVR4.
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4.0 Test Summary

U-2302

Cooper Quad 1220
12Q155HC 14.04

3940 No
450

Run 1 Run 2 Run 3 3 Run Average
3757 3757 3757 3757
450 450 450 450

95.36% 95.36% 95.36% 95.36%
16.20 16.20 16.20 16.20
90.00 90.00 90.00 90.00

44.00 44.00 44.00 44.00

897097.19 897097.19 897097.19 897097.19
25402.72 25402.72 25402.72 25402.72

0.12 0.19 0.19 0.16

6904.00 6904.00 6904.00 6904.00
119266.82 114188.80 114143.16 115866.26

1022.00 1022.00 1022.00 1022.00
8710.00 8710.00 8710.00 8710.00

15.64% 15.40% 15.40% 15.48%
12.00% 18.59% 18.52% 16.37%

Reduction Type Run 1 Run 2 Run 3 3 Run Average Pass Reduction

7:55 8:17 8:39 9:01 2/10/22
State Run 1 Run 2 Run 3 3 Run Average Pass Permits

CO (g/hp-hr) 5.000 1.663 1.719 1.721 1.701 Pass
CO (lbs/hr) 22.820 13.774 14.237 14.252 14.088 Pass

CO (TPY) 99.960 60.329 62.359 62.422 61.703 Pass
CO (lb/mmbtu) 0.531 0.526 0.526 0.528

CO (ppmvd) @15% O2 236.852 234.398 234.541 235.264
CO (ppbvd) @15% O2 236852.412 234398.425 234540.532 235263.790

CO (ppmvw) 211.297 218.407 218.626 216.110
CO (ppmvd) 211.297 218.407 218.626 216.110

127.780
NOx (g/hp-hr) 5.000 3.807 4.131 4.157 4.032 Pass

NOx (lbs/hr) 89.300 31.530 34.219 34.427 33.392 Pass
NOx (TPY) 391.150 138.100 149.877 150.791 146.256 Pass

NOx (lb/mmbtu) 1.216 1.264 1.271 1.250
NOx (ppmvd) @15% O2 330.072 342.969 344.923 339.321
NOx (ppbvd) @15% O2 330072.092 342969.417 344922.533 339321.347

NOx (ppmvw) 294.458 319.570 321.519 311.849
NOx (ppmvd) 294.458 319.570 321.519 311.849

485.450
NMNEHC (g/hp-hr) 70.510 7611.793 76.226 2586.176

NMNEHC (lbs/hr) 584.007 63045.649 631.355 21420.337
NMNEHC (TPY) 2557.952 276139.942 2765.335 93821.076

VOC (lb/mmbtu) 22.521 2327.697 23.301 791.173
NMNEHC (ppmvd) @15% O2 6377.252 659134.972 6598.106 224036.777
NMNEHC (ppbvd) @15% O2 6377252.368 ############## 6598105.945 ##############

NMNEHC (ppmvw) 5006.465 500022.835 5011.660 170013.653
NMNEHC (ppmvd) 5689.165 614165.492 6150.408 208668.355

0.000
#DIV/0!
#DIV/0!
#DIV/0!

CH2O (lb/mmbtu) #DIV/0! #VALUE! #VALUE! #DIV/0!
#DIV/0! #VALUE! #VALUE!
#DIV/0!
#DIV/0!
#DIV/0!

0.000

Test Start/Completed Times:
Permitted Standards Results

Location Cashion Compressor Station Unit ID

48765

30.03

44.10

46.01

28.01CO (mol wt)

NOx (mol wt)

NMNEHC (mol wt)

Efficiency Standard

Engine/Compressor Specs

T
e
s
t
 
S
u
m
m
a
r
y

Oxygen %
Moisture %

Results

Make
Model

Serial number
mfg. rated hp

mfg. rated rpm

Atmospheric Pressure  psi.
Site Elevation ft.

Catalyst
Date of Manufacture

Moisture Fraction Bws

Q Stack (dscfh)
Q Stack (dscm/hr)

Engine/Compressor Operation

Test RPM

Fuel Consumption (Btu/hp-hr)
Fuel Flow (dscfh)

Fuel (Btu/scf)
O2 F factor

Intake Manifold Pressure (hg)
Intake Manifold Temperature (F)

Test Horsepower

Ambient Conditions
Ambient Temperature Dry (F)

Exhaust Flow Data

Percent Load %
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CO 1302.00 Make: Testo
NO 790.10 Model: 350

NO2 100.50
O2 20.90%

Start Time: 6:37
Calibration 

Response
Absolute 

Difference
<5% of 
Span

CO 0.00 0.00 0.00 0.00%
NO 0.00 0.00 0.00 0.00%

NO2 0.00 1.37 1.37 1.36%
O2 0.00% 0.00% 0.00 0.00%

CO Mid Level 222.90 0.00 222.90
NO Mid Level 148.80 0.00 148.80
CO Mid Level 1302.00 1295.13 6.88 0.53%
NO Mid Level 790.10 785.13 4.98 0.63%

Mid Level 0.00 0.00 0.00
High Level 100.50 101.30 0.80 0.80%
Mid Level 0.00% 0.00% 0.00%
High Level 20.90% 20.90% 0.00% 0.00%

Start Time:
System 

Response
Absolute 

Difference
<5% of 
Span

Response 
Time

<5% System 
Bias

Upscale 0.00 #VALUE! #VALUE! 0.00 0.00%
Low Level 0.00 0.00 0.00 #VALUE! 0.00 0.00%

Upscale 0.00 #VALUE! #VALUE! 0.00 0.00%
Low Level 0.00 0.00 0.00 #VALUE! 0.00 0.00%

Upscale 0.00 #VALUE! #VALUE! 0.00 0.00%
Low Level 0.00 0.00 0.00 #VALUE! 0.00 1.36%

Upscale 0.00% #VALUE! #VALUE! 0.00 0.00%
Low Level 0.00% 0.00% 0.00% #VALUE! 0.00 #VALUE!

Start Time:
System 

Response
Absolute 

Difference
<5% of 
Span

<5% Drift
<5% System 

Bias
CO 0.00 0.00 0.00 0.00% 0.00%
NO 0.00 0.00 0.00 0.00% 0.00%

NO2 0.00 2.07 2.07 2.06% 0.70%
O2 0.00% 0.03% 0.00 0.14% 0.14%

CO Upscale 1302.00 1289.38 12.63 0.97% 0.45% 99.03%
NO Upscale 790.10 782.63 7.48 0.95% 0.32% 99.05%

NO2 Upscale 100.50 100.73 0.22 0.22% 0.57% 100.22%
O2 Upscale 20.90% 20.90% 0.00 0.00% 0.00% 100.00%

Post

Bottle Concentration

Zero

NO2

O2

NO2

O2

Pre - System Check

12:40

Bottle Concentration

CO

NO

Direct Calibrations

Longest Response Time
0:01:40

5.0 Calibrations/System Bias & Drift Check

Span Gas Analyzer

Serial 
Number: 7855

0:00

Bottle Concentration

Zero
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6.0 Engine Parameter Data Sheet

Company 
Facility
Date
Site Elevation (ft)
Unit ID
Make 
Model
Serial Number
Technician

Run 1 Run 2 Run 3 Completed
Run Start Times 7:55 8:17 8:39 9:01
Engine Hours 231969 231969 231969 231969

Run 1 Run 2 Run 3 Average
Engine Speed (RPM) 450 450 450 450
Intake Manifold Pressure (psi) 16.2 16.2 16.2 16.2
Intake Manifold Temp °F 90.0 90.0 90.0 90.0
Engine Load (BHP) 3757.00 3757.00 3757.00 3757.00
Ambient Temp °F 44 44 44 44
Humidity % 58 58 58 58
Dew Point °F 30 30 30 30
AFR Manufacturer/Type Altronic Altronic Altronic Altronic

AFR Setting (Target Left Bank) 3.0 3.0 3.0 3.0
Suction Pressure (psi) 245.0 245.0 245.0 245.0
Discharge Pressure (psi) 841.0 841.0 841.0 841.0
Catalyst (Yes or No) No No No No

<--- Not available on this unit

2/10/2022
1,220

U-2302
Cooper Quad

12Q155HC
48765

Jeremiah Giles

Cashion Compressor Station
Panhandle Eastern Pipeline

Engine Parameter Data



6

Great Plains Analytical Services, Inc.

R0

Job/File Name:

Company: G.A.S. Inc. Date: 2/16/22
Print Name:   
Title:

Phone Number: 580-515-2920

Company: G.A.S. Inc. Date: 2/16/22
Print Name:   
Title:

Company:

Print Name: Date:

Signature:

Title:

Phone Number:

Test Company G.A.S. Model 12Q155HC Fuel HHV (btu/scf)n/a Nox PPMVD 311.8490842

State Oklahoma MFG Date 1/0/00 BSFC (Btu/hp-hr)n/a Nox PPMVD@15%339.3213472
County Kingfisher Operating Hours 231969 Stack Velocity (scfs)#DIV/0! Nox g/hp-hr 4.031544465
Location Cashion Compressor StationRated HP 3940 Exhaust Flow (scfh)#DIV/0! Nox lb-hr 33.39178253
Site Elevation (ft) 1220 BHP 3757 Exhaust Flow (ascfh)n/a Nox TPY 146.2560075
RN 0 Rated RPM 450 Stack Diameter 0.00 CO Test MethodASTM D6348
Agency Facility # 0 Actual RPM 450 Test Date 2/10/22 CO PPMVD 216.1098901

Director of PEA Testing

Jeremiah Giles

Jeremiah Giles
Emissions Specialist

Signature:

We certify that based on review of test data, knowledge of those individuals directly 
responsible for conducting this test, we believe the submitted information to be accurate 
and complete.

Panhandle Eastern Pipeline; Cashion Compressor Station; U-2302; ODEQ 
Quarterly Compliance; 

Jeremiah Giles

11.0 Signature Page
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Permit # #2018-0674-TVR4Engine Load % 95.36% Exhaust Temp (F)#DIV/0! CO PPMVD @ 15%235.2637897
Package # U-2302 Ambient Temp (f) 44.00 O2%d 15.48% CO g/hp-hr 1.700852747
Unit SN 48765 Barometric Pressure (in Hg)10.07 Moisture % 16.37% CO lb-hr 14.08753036
Make Cooper QuadExhaust Flow Test MethodMethod 2 NOx Test MethodASTM D6348CO TPY 61.70338299

CO2 % CH4 Test MethodASTM D6348
CO2  PPMVD CH4 PPMVD
CO2 g/hp-hr CH4 PPMVD @ 15%
CO2 lb-hr CH4 g/hp-hr
CO2 TPY CH4 lb-hr
NMNEHC Test Method ASTM D6348CH4 TPY
NMNEHC PPMVD 208668.35
NMNEHC PPMVD @ 15%224036.78
NMNEHC g/hp-hr 2586.1764
NMNEHC lb-hr 21420.337
NMNEHC TPY 93821.076
HCHO Test Method ASTM D6348
HCHO PPMVD
HCHO PPMVD @ 15%
HCHO g/hp-hr
HCHO lb-hr
HCHO TPY

Appendices
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(PEA) Special CO/NO High
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Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below 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 otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.
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(PEA) Mid CO/NO
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Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below 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 otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.
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(PEA) CO/NO Low
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Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below 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 otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.
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(PEA) NO2 High
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Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below 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 otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.
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7.0 Raw Data

Date / time % O₂ ppm CO ppm NO ppm NO₂ ppm NOx l/min Pump
6:37:46 20.9 0.0 0.0 1.7 1.7 0.82
6:37:56 20.9 0.0 0.0 1.5 1.5 0.98
6:38:06 20.9 0.0 0.0 0.9 0.9 0.98
6:38:16 15.8 333.0 451.0 0.5 451.5 0.98
6:38:26 4.4 1104.0 577.0 0.2 577.2 0.98
6:38:36 2.7 1188.0 687.0 0.0 687.0 0.98
6:38:46 1.5 1243.0 699.0 0.0 699.0 0.98
6:38:56 0.9 1267.0 723.0 0.0 723.0 0.98
6:39:06 0.2 1278.0 745.0 0.0 745.0 0.98
6:39:16 0.1 1282.0 772.0 0.0 772.0 0.98
6:39:26 0.0 1288.0 778.0 0.0 778.0 0.99
6:39:36 0.0 1290.0 780.0 0.0 780.0 0.98
6:39:46 0.0 1292.0 781.0 0.0 781.0 0.98
6:39:56 0.0 1293.0 782.0 0.0 782.0 0.98
6:40:06 0.0 1293.0 783.0 0.0 783.0 0.98
6:40:16 0.0 1293.0 783.0 0.0 783.0 0.98
6:40:26 0.0 1293.0 783.0 0.0 783.0 0.98
6:40:36 0.0 1294.0 784.0 0.0 784.0 0.98
6:40:46 0.0 1294.0 784.0 0.0 784.0 0.98
6:40:56 0.0 1294.0 784.0 0.0 784.0 0.98
6:41:06 0.0 1294.0 784.0 0.0 784.0 0.98
6:41:16 0.0 1295.0 785.0 0.0 785.0 0.98
6:41:26 0.0 1295.0 785.0 0.0 785.0 0.98
6:41:36 0.0 1295.0 785.0 0.0 785.0 0.98
6:41:46 0.0 1295.0 785.0 0.0 785.0 0.99
6:41:56 0.0 1295.0 785.0 0.0 785.0 0.98
6:42:06 0.0 1296.0 786.0 0.0 786.0 0.98
6:42:16 0.0 1296.0 786.0 0.0 786.0 0.98
6:42:26 0.0 1296.0 786.0 0.0 786.0 0.98
6:42:36 0.0 1296.0 786.0 0.0 786.0 0.98
6:42:46 0.0 1297.0 786.0 0.0 786.0 0.98
6:42:56 12.9 1119.0 787.0 0.0 787.0 0.99
6:43:06 18.9 667.0 443.0 0.0 443.0 0.99
6:43:16 20.2 421.0 211.0 0.0 211.0 0.98
6:43:26 20.9 213.0 96.0 0.0 96.0 0.98
6:43:36 21.0 67.0 53.0 0.0 53.0 0.98
6:43:46 21.1 15.0 21.0 0.0 21.0 0.98

CO/NO Pre
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Date / time % O₂ ppm CO ppm NO ppm NO₂ ppm NOx l/min Pump
7:00:51 20.9 0.0 0.0 1.6 1.6 1.43
7:01:01 20.9 0.0 0.0 1.2 1.2 0.98
7:01:11 20.9 0.0 0.0 1.0 1.0 0.98
7:01:21 10.9 0.0 0.0 66.7 66.7 0.98
7:01:31 3.4 0.0 0.0 93.2 93.2 0.98
7:01:41 2.8 0.0 0.0 98.6 98.6 0.98
7:01:51 1.0 0.0 0.0 100.2 100.2 0.98
7:02:01 0.7 0.0 0.0 100.9 100.9 0.98
7:02:11 0.1 0.0 0.0 101.0 101.0 0.98
7:02:21 0.1 0.0 0.0 101.1 101.1 0.98
7:02:31 0.1 0.0 0.0 101.3 101.3 0.98
7:02:41 0.1 0.0 0.0 101.7 101.7 0.98
7:02:51 0.1 0.0 0.0 101.2 101.2 0.98
7:03:01 0.1 0.0 0.0 101.2 101.2 0.98
7:03:11 0.1 0.0 0.0 101.2 101.2 0.98
7:03:21 0.1 0.0 0.0 101.2 101.2 0.98
7:03:31 0.1 0.0 0.0 101.2 101.2 0.99
7:03:41 0.1 0.0 0.0 101.2 101.2 0.98
7:03:51 0.1 0.0 0.0 101.3 101.3 0.98
7:04:01 0.1 0.0 0.0 101.3 101.3 0.98
7:04:11 0.1 0.0 0.0 101.3 101.3 0.98
7:04:21 0.1 0.0 0.0 101.3 101.3 0.98
7:04:31 0.1 0.0 0.0 101.3 101.3 0.98
7:04:41 0.1 0.0 0.0 101.3 101.3 0.98
7:04:51 0.1 0.0 0.0 101.3 101.3 0.98
7:05:01 0.1 0.0 0.0 101.3 101.3 0.98
7:05:11 0.1 0.0 0.0 101.3 101.3 0.98
7:05:21 0.1 0.0 0.0 101.3 101.3 0.98
7:05:31 0.1 0.0 0.0 101.4 101.4 0.98
7:05:41 0.1 0.0 0.0 101.4 101.4 0.98
7:05:51 0.1 0.0 0.0 101.4 101.4 0.98
7:06:01 19.9 0.0 0.0 28.8 28.8 0.98
7:06:11 20.5 0.0 0.0 6.7 6.7 0.98
7:06:21 20.7 0.0 0.0 1.9 1.9 0.98
7:06:31 20.7 0.0 0.0 0.6 0.6 0.98
7:06:41 20.8 0.0 0.0 0.2 0.2 0.98
7:06:51 20.9 0.0 0.0 0.0 0.0 0.98

NO2 Pre



14

Great Plains Analytical Services, Inc.

Date / time % O₂ ppm CO ppm NO ppm NO₂ ppm NOx l/min Pump
7:55:19 20.9 0.0 2.0 0.1 2.1 0.06
7:55:29 20.9 0.0 2.0 0.0 2.0 0.98
7:55:39 20.9 0.0 1.0 0.0 1.0 0.97
7:55:49 16.7 44.0 168.0 50.2 218.2 0.96
7:55:59 16.3 143.0 205.0 48.8 253.8 0.97
7:56:09 16.1 167.0 226.0 42.2 268.2 0.97
7:56:19 16.0 182.0 236.0 30.2 266.2 0.97
7:56:29 16.0 189.0 261.0 19.8 280.8 0.97
7:56:39 16.0 186.0 276.0 17.5 293.5 0.97
7:56:49 16.1 184.0 274.0 16.9 290.9 0.97
7:56:59 16.1 183.0 279.0 17.3 296.3 0.97
7:57:09 16.1 184.0 285.0 17.5 302.5 0.97
7:57:19 16.0 184.0 287.0 17.6 304.6 0.97
7:57:29 16.0 184.0 287.0 17.8 304.8 0.97
7:57:39 16.0 185.0 290.0 18.1 308.1 0.97
7:57:49 16.0 184.0 290.0 18.2 308.2 0.97
7:57:59 16.0 185.0 286.0 18.0 304.0 0.97
7:58:09 16.0 186.0 282.0 17.9 299.9 0.97
7:58:19 16.0 185.0 287.0 18.6 305.6 0.97
7:58:29 16.0 185.0 287.0 18.8 305.8 0.97
7:58:39 16.0 186.0 292.0 19.5 311.5 0.97
7:58:49 15.9 188.0 290.0 19.4 309.4 0.97
7:58:59 16.0 189.0 283.0 19.1 302.1 0.97
7:59:09 15.9 188.0 284.0 19.6 303.6 0.97
7:59:19 15.9 189.0 289.0 20.2 309.2 0.97
7:59:29 15.9 191.0 292.0 20.7 312.7 0.97
7:59:39 15.9 190.0 291.0 21.1 312.1 0.96
7:59:49 15.9 192.0 293.0 21.2 314.2 0.97
7:59:59 15.8 193.0 287.0 21.1 308.1 0.97
8:00:09 15.9 194.0 279.0 20.7 299.7 0.97
8:00:19 15.8 195.0 276.0 20.8 296.8 0.98
8:00:29 15.9 196.0 274.0 21.1 295.1 0.98
8:00:39 15.9 197.0 270.0 21.0 291.0 0.98
8:00:49 15.8 197.0 263.0 21.1 284.1 0.98
8:00:59 15.8 198.0 263.0 21.1 284.1 0.98
8:01:09 15.9 200.0 255.0 20.9 275.9 0.98
8:01:19 15.9 203.0 252.0 21.3 273.3 0.98
8:01:29 15.8 206.0 251.0 21.3 272.3 0.98
8:01:39 15.9 206.0 251.0 22.0 273.0 0.98
8:01:49 15.8 210.0 253.0 22.1 275.1 0.98
8:01:59 15.8 209.0 253.0 22.1 275.1 0.98
8:02:09 15.8 206.0 250.0 22.1 272.1 0.98
8:02:19 15.8 205.0 252.0 22.2 274.2 0.98
8:02:29 15.8 209.0 245.0 22.2 267.2 0.98
8:02:39 15.8 211.0 244.0 22.4 266.4 0.98
8:02:49 15.8 211.0 247.0 22.8 269.8 0.98

Source Test
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8:02:59 15.7 210.0 248.0 22.9 270.9 0.98
8:03:09 15.8 208.0 244.0 22.7 266.7 0.98
8:03:19 15.8 210.0 243.0 22.9 265.9 0.98
8:03:29 15.7 212.0 245.0 23.1 268.1 0.98
8:03:39 15.7 213.0 239.0 22.9 261.9 0.98
8:03:49 15.7 215.0 236.0 22.7 258.7 0.98
8:03:59 15.7 214.0 241.0 23.2 264.2 0.98
8:04:09 15.7 214.0 241.0 23.6 264.6 0.98
8:04:19 15.7 213.0 252.0 24.3 276.3 0.98
8:04:29 15.7 209.0 252.0 24.3 276.3 0.98
8:04:39 15.7 212.0 251.0 24.2 275.2 0.98
8:04:49 15.7 213.0 247.0 24.3 271.3 0.98
8:04:59 15.7 213.0 253.0 24.8 277.8 0.98
8:05:09 15.7 213.0 253.0 24.8 277.8 0.98
8:05:19 15.7 215.0 250.0 24.7 274.7 0.98
8:05:29 15.6 219.0 245.0 24.5 269.5 0.98
8:05:39 15.8 218.0 242.0 24.4 266.4 0.98
8:05:49 15.7 217.0 242.0 24.4 266.4 0.98
8:05:59 15.7 214.0 252.0 25.2 277.2 0.98
8:06:09 15.6 211.0 262.0 26.2 288.2 0.98
8:06:19 15.6 213.0 260.0 25.8 285.8 0.98
8:06:29 15.6 214.0 260.0 26.1 286.1 0.98
8:06:39 15.6 214.0 265.0 26.2 291.2 0.98
8:06:49 15.6 214.0 259.0 26.0 285.0 0.98
8:06:59 15.6 217.0 266.0 26.7 292.7 0.98
8:07:09 15.6 218.0 262.0 26.4 288.4 0.98
8:07:19 15.6 217.0 257.0 26.2 283.2 0.98
8:07:29 15.5 219.0 259.0 26.3 285.3 0.98
8:07:39 15.6 219.0 255.0 26.0 281.0 0.98
8:07:49 15.5 215.0 250.0 25.8 275.8 0.98
8:07:59 15.6 218.0 252.0 26.2 278.2 0.98
8:08:09 15.6 222.0 256.0 26.7 282.7 0.98
8:08:19 15.6 223.0 265.0 27.4 292.4 0.98
8:08:29 15.5 220.0 267.0 27.4 294.4 0.98
8:08:39 15.6 218.0 268.0 27.4 295.4 0.98
8:08:49 15.5 216.0 275.0 28.0 303.0 0.98
8:08:59 15.5 216.0 280.0 28.3 308.3 0.98
8:09:09 15.5 216.0 280.0 28.2 308.2 0.98
8:09:19 15.5 216.0 278.0 28.4 306.4 0.98
8:09:29 15.5 214.0 277.0 28.1 305.1 0.98
8:09:39 15.5 215.0 270.0 27.8 297.8 0.98
8:09:49 15.6 217.0 269.0 27.8 296.8 0.98
8:09:59 15.5 214.0 271.0 27.9 298.9 0.98
8:10:09 15.5 213.0 273.0 28.2 301.2 0.98
8:10:19 15.5 216.0 279.0 28.9 307.9 0.98
8:10:29 15.5 217.0 286.0 29.4 315.4 0.98
8:10:39 15.5 215.0 292.0 30.1 322.1 0.98
8:10:49 15.5 213.0 292.0 29.5 321.5 0.98
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8:10:59 15.5 214.0 285.0 29.1 314.1 0.98
8:11:09 15.5 213.0 283.0 29.3 312.3 0.98
8:11:19 15.5 216.0 282.0 29.2 311.2 0.98
8:11:29 15.5 219.0 290.0 30.0 320.0 0.98
8:11:39 15.5 217.0 291.0 29.9 320.9 0.98
8:11:49 15.5 214.0 292.0 30.5 322.5 0.98
8:11:59 15.5 214.0 300.0 31.0 331.0 0.98
8:12:09 15.4 213.0 303.0 31.2 334.2 0.98
8:12:19 15.5 213.0 298.0 30.6 328.6 0.98
8:12:29 15.5 213.0 293.0 30.3 323.3 0.98
8:12:39 15.5 213.0 288.0 29.8 317.8 0.98
8:12:49 15.5 212.0 281.0 29.7 310.7 0.98
8:12:59 15.5 214.0 288.0 30.8 318.8 0.98
8:13:09 15.5 216.0 297.0 31.1 328.1 0.98
8:13:19 15.4 212.0 300.0 31.5 331.5 0.98
8:13:29 15.4 213.0 302.0 31.6 333.6 0.98
8:13:39 15.4 213.0 303.0 31.4 334.4 0.98
8:13:49 15.4 212.0 294.0 30.8 324.8 0.98
8:13:59 15.4 214.0 290.0 30.7 320.7 0.98
8:14:09 15.5 216.0 291.0 31.0 322.0 0.98
8:14:19 15.5 217.0 294.0 31.4 325.4 0.98
8:14:29 19.6 212.0 157.0 8.7 165.7 0.98
8:14:39 20.8 100.0 57.0 2.2 59.2 0.98
8:14:49 21.0 27.0 31.0 0.7 31.7 0.98
8:14:59 21.0 10.0 21.0 0.2 21.2 0.98
8:15:09 21.0 5.0 16.0 0.1 16.1 0.98
8:15:19 20.9 3.0 13.0 0.0 13.0 0.98
8:15:29 21.0 3.0 11.0 0.0 11.0 0.98
8:15:39 21.0 2.0 10.0 0.0 10.0 0.98
8:15:49 21.0 2.0 9.0 0.0 9.0 0.98
8:15:59 21.0 1.0 8.0 0.0 8.0 0.98
8:16:09 21.0 1.0 8.0 0.0 8.0 0.98
8:16:19 21.0 1.0 7.0 0.0 7.0 0.98
8:16:29 21.0 1.0 7.0 0.0 7.0 0.98
8:16:39 21.0 1.0 6.0 0.0 6.0 0.99
8:16:49 21.0 1.0 6.0 0.0 6.0 0.98
8:16:59 21.0 1.0 6.0 0.0 6.0 0.98
8:17:09 21.0 1.0 6.0 0.0 6.0 0.98
8:17:19 21.0 1.0 5.0 0.0 5.0 0.98
8:17:29 16.8 3.0 114.0 59.4 173.4 0.97
8:17:39 15.7 112.0 185.0 78.4 263.4 0.98
8:17:49 15.6 183.0 211.0 60.3 271.3 0.98
8:17:59 15.5 201.0 230.0 48.9 278.9 0.98
8:18:09 15.4 210.0 274.0 37.0 311.0 0.98
8:18:19 15.5 214.0 295.0 35.5 330.5 0.98
8:18:29 15.5 209.0 300.0 35.2 335.2 0.98
8:18:39 15.5 208.0 300.0 35.1 335.1 0.98
8:18:49 15.5 207.0 309.0 36.1 345.1 0.98
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8:18:59 15.5 206.0 318.0 36.9 354.9 0.98
8:19:09 15.5 206.0 316.0 36.5 352.5 0.98
8:19:19 15.5 205.0 318.0 36.5 354.5 0.98
8:19:29 15.4 205.0 321.0 36.4 357.4 0.98
8:19:39 15.5 204.0 318.0 36.0 354.0 0.98
8:19:49 15.4 204.0 312.0 35.1 347.1 0.98
8:19:59 15.6 204.0 310.0 35.2 345.2 0.98
8:20:09 15.5 205.0 306.0 34.7 340.7 0.98
8:20:19 15.5 207.0 311.0 35.0 346.0 0.98
8:20:29 15.5 205.0 315.0 35.6 350.6 0.98
8:20:39 15.5 206.0 316.0 35.3 351.3 0.98
8:20:49 15.5 208.0 305.0 34.4 339.4 0.98
8:20:59 15.5 209.0 298.0 33.5 331.5 0.98
8:21:09 15.5 210.0 295.0 33.4 328.4 0.98
8:21:19 15.5 208.0 298.0 33.7 331.7 0.98
8:21:29 15.4 207.0 311.0 35.1 346.1 0.98
8:21:39 15.4 207.0 309.0 34.5 343.5 0.98
8:21:49 15.5 206.0 296.0 33.0 329.0 0.98
8:21:59 15.6 209.0 286.0 32.6 318.6 0.98
8:22:09 15.5 209.0 287.0 32.8 319.8 0.98
8:22:19 15.5 211.0 288.0 32.9 320.9 0.98
8:22:29 15.5 214.0 290.0 33.1 323.1 0.98
8:22:39 15.6 214.0 284.0 32.4 316.4 0.98
8:22:49 15.6 216.0 276.0 31.8 307.8 0.98
8:22:59 15.5 215.0 279.0 32.1 311.1 0.98
8:23:09 15.5 213.0 279.0 32.1 311.1 0.98
8:23:19 15.5 213.0 279.0 32.1 311.1 0.98
8:23:29 15.5 213.0 280.0 32.1 312.1 0.98
8:23:39 15.5 214.0 279.0 32.2 311.2 0.98
8:23:49 15.5 215.0 281.0 32.3 313.3 0.98
8:23:59 15.4 218.0 278.0 32.0 310.0 0.98
8:24:09 15.5 218.0 275.0 31.7 306.7 0.98
8:24:19 15.5 220.0 263.0 30.7 293.7 0.98
8:24:29 15.5 223.0 260.0 30.6 290.6 0.98
8:24:39 15.5 223.0 262.0 31.0 293.0 0.98
8:24:49 15.5 221.0 268.0 31.6 299.6 0.98
8:24:59 15.4 219.0 265.0 31.2 296.2 0.98
8:25:09 15.5 218.0 272.0 31.6 303.6 0.98
8:25:19 15.4 218.0 267.0 31.2 298.2 0.98
8:25:29 15.5 219.0 265.0 30.9 295.9 0.98
8:25:39 15.4 222.0 263.0 30.8 293.8 0.98
8:25:49 15.4 224.0 267.0 31.2 298.2 0.98
8:25:59 15.4 224.0 275.0 31.6 306.6 0.98
8:26:09 15.4 222.0 278.0 31.7 309.7 0.98
8:26:19 15.4 218.0 282.0 32.1 314.1 0.98
8:26:29 15.5 218.0 281.0 32.2 313.2 0.98
8:26:39 15.4 220.0 282.0 32.2 314.2 0.98
8:26:49 15.4 223.0 275.0 31.6 306.6 0.98
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8:26:59 15.5 223.0 269.0 31.2 300.2 0.98
8:27:09 15.4 223.0 278.0 32.2 310.2 0.98
8:27:19 15.4 222.0 281.0 32.3 313.3 0.98
8:27:29 15.4 221.0 288.0 32.7 320.7 0.98
8:27:39 15.4 220.0 287.0 32.7 319.7 0.98
8:27:49 15.4 221.0 284.0 32.3 316.3 0.98
8:27:59 15.4 221.0 282.0 32.5 314.5 0.98
8:28:09 15.3 224.0 281.0 32.6 313.6 0.98
8:28:19 15.4 223.0 276.0 32.1 308.1 0.98
8:28:29 15.4 222.0 274.0 32.0 306.0 0.98
8:28:39 15.4 222.0 269.0 31.8 300.8 0.98
8:28:49 15.4 223.0 274.0 32.2 306.2 0.98
8:28:59 15.4 227.0 270.0 31.7 301.7 0.98
8:29:09 15.4 226.0 267.0 31.4 298.4 0.98
8:29:19 15.4 224.0 270.0 31.9 301.9 0.98
8:29:29 15.4 224.0 275.0 32.1 307.1 0.98
8:29:39 15.4 225.0 278.0 32.2 310.2 0.98
8:29:49 15.4 224.0 284.0 32.9 316.9 0.98
8:29:59 15.3 221.0 294.0 33.6 327.6 0.98
8:30:09 15.3 218.0 287.0 32.7 319.7 0.98
8:30:19 15.3 222.0 278.0 32.3 310.3 0.98
8:30:29 15.4 222.0 276.0 32.1 308.1 0.98
8:30:39 15.4 222.0 279.0 32.3 311.3 0.98
8:30:49 15.3 222.0 287.0 33.0 320.0 0.98
8:30:59 15.3 222.0 288.0 32.6 320.6 0.98
8:31:09 15.3 219.0 288.0 32.9 320.9 0.98
8:31:19 15.4 221.0 288.0 32.7 320.7 0.98
8:31:29 15.4 223.0 280.0 32.5 312.5 0.98
8:31:39 15.4 224.0 279.0 32.2 311.2 0.98
8:31:49 15.4 223.0 284.0 32.7 316.7 0.98
8:31:59 15.4 222.0 292.0 33.4 325.4 0.98
8:32:09 15.4 222.0 295.0 33.8 328.8 0.98
8:32:19 15.3 220.0 305.0 34.5 339.5 0.98
8:32:29 15.3 219.0 311.0 34.7 345.7 0.98
8:32:39 15.3 215.0 303.0 34.0 337.0 0.98
8:32:49 15.3 215.0 301.0 34.1 335.1 0.98
8:32:59 15.3 218.0 310.0 34.8 344.8 0.98
8:33:09 15.3 218.0 308.0 34.4 342.4 0.98
8:33:19 15.3 216.0 313.0 35.0 348.0 0.98
8:33:29 15.4 214.0 311.0 34.5 345.5 0.98
8:33:39 15.4 218.0 304.0 34.1 338.1 0.98
8:33:49 15.4 217.0 304.0 34.0 338.0 0.98
8:33:59 15.3 214.0 302.0 33.9 335.9 0.98
8:34:09 15.4 213.0 307.0 34.4 341.4 0.98
8:34:19 15.3 215.0 307.0 34.2 341.2 0.98
8:34:29 15.4 215.0 307.0 34.5 341.5 0.98
8:34:39 15.4 215.0 307.0 34.3 341.3 0.98
8:34:49 15.4 213.0 313.0 35.3 348.3 0.98
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8:34:59 15.4 214.0 307.0 34.5 341.5 0.98
8:35:09 15.4 217.0 298.0 33.7 331.7 0.98
8:35:19 15.4 218.0 289.0 33.1 322.1 0.98
8:35:29 15.4 218.0 295.0 33.6 328.6 0.98
8:35:39 15.4 218.0 297.0 33.9 330.9 0.98
8:35:49 15.4 217.0 302.0 34.0 336.0 0.98
8:35:59 15.4 216.0 305.0 34.3 339.3 0.98
8:36:09 15.3 216.0 314.0 35.0 349.0 0.98
8:36:19 15.3 216.0 313.0 34.8 347.8 0.98
8:36:29 19.4 212.0 161.0 11.2 172.2 0.98
8:36:39 20.8 107.0 68.0 3.1 71.1 0.98
8:36:49 20.9 32.0 38.0 1.2 39.2 0.98
8:36:59 21.0 12.0 25.0 0.6 25.6 0.98
8:37:09 21.0 6.0 19.0 0.1 19.1 0.98
8:37:19 21.0 4.0 15.0 0.0 15.0 0.98
8:37:29 21.0 3.0 13.0 0.0 13.0 0.98
8:37:39 21.0 2.0 11.0 0.0 11.0 0.98
8:37:49 21.0 2.0 10.0 0.0 10.0 0.98
8:37:59 21.0 1.0 9.0 0.0 9.0 0.98
8:38:09 21.0 1.0 9.0 0.0 9.0 0.98
8:38:19 21.0 1.0 8.0 0.0 8.0 0.98
8:38:29 21.0 1.0 7.0 0.0 7.0 0.98
8:38:39 21.0 1.0 7.0 0.0 7.0 0.98
8:38:49 21.0 1.0 7.0 0.0 7.0 0.98
8:38:59 21.0 1.0 6.0 0.0 6.0 0.98
8:39:09 21.0 0.0 6.0 0.0 6.0 0.98
8:39:19 21.0 0.0 6.0 0.0 6.0 0.98
8:39:29 17.0 3.0 110.0 61.0 171.0 0.97
8:39:39 15.6 113.0 189.0 75.0 264.0 0.98
8:39:49 15.5 186.0 216.0 56.8 272.8 0.98
8:39:59 15.4 202.0 234.0 47.5 281.5 0.98
8:40:09 15.5 209.0 265.0 36.8 301.8 0.98
8:40:19 15.5 216.0 299.0 37.9 336.9 0.98
8:40:29 15.5 212.0 306.0 38.1 344.1 0.98
8:40:39 15.4 210.0 312.0 38.7 350.7 0.98
8:40:49 15.4 208.0 315.0 39.0 354.0 0.98
8:40:59 15.5 209.0 319.0 39.1 358.1 0.98
8:41:09 15.5 206.0 322.0 39.4 361.4 0.98
8:41:19 15.5 207.0 310.0 37.6 347.6 0.98
8:41:29 15.5 212.0 288.0 35.9 323.9 0.98
8:41:39 15.5 215.0 289.0 36.2 325.2 0.98
8:41:49 15.5 214.0 300.0 37.0 337.0 0.98
8:41:59 15.5 212.0 305.0 37.3 342.3 0.98
8:42:09 15.5 213.0 306.0 37.0 343.0 0.98
8:42:19 15.5 214.0 298.0 35.8 333.8 0.98
8:42:29 15.5 215.0 288.0 35.0 323.0 0.98
8:42:39 15.4 213.0 293.0 35.2 328.2 0.98
8:42:49 15.5 214.0 296.0 35.3 331.3 0.98
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8:42:59 15.5 215.0 290.0 34.7 324.7 0.98
8:43:09 15.5 215.0 286.0 34.2 320.2 0.98
8:43:19 15.5 216.0 291.0 34.6 325.6 0.98
8:43:29 15.5 217.0 296.0 35.0 331.0 0.98
8:43:39 15.5 216.0 289.0 34.2 323.2 0.98
8:43:49 15.5 214.0 284.0 33.8 317.8 0.98
8:43:59 15.5 216.0 280.0 33.3 313.3 0.98
8:44:09 15.5 218.0 281.0 33.6 314.6 0.98
8:44:19 15.4 218.0 289.0 34.1 323.1 0.98
8:44:29 15.5 215.0 298.0 34.7 332.7 0.98
8:44:39 15.5 211.0 289.0 33.7 322.7 0.98
8:44:49 15.5 212.0 277.0 32.9 309.9 0.98
8:44:59 15.5 214.0 269.0 32.2 301.2 0.98
8:45:09 15.5 216.0 272.0 32.6 304.6 0.98
8:45:19 15.4 217.0 282.0 33.8 315.8 0.98
8:45:29 15.4 216.0 287.0 33.6 320.6 0.98
8:45:39 15.5 217.0 282.0 33.0 315.0 0.98
8:45:49 15.5 216.0 264.0 31.8 295.8 0.98
8:45:59 15.5 221.0 254.0 31.3 285.3 0.98
8:46:09 15.6 222.0 256.0 31.3 287.3 0.98
8:46:19 15.5 224.0 261.0 32.1 293.1 0.98
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Date / time % O₂ ppm CO ppm NO ppm NO₂ ppm NOx l/min Pump
12:40:30 20.9 0.0 0.0 2.1 2.1 0.00
12:40:40 20.9 0.0 0.0 2.1 2.1 0.98
12:40:50 20.9 0.0 0.0 2.0 2.0 0.98
12:41:00 7.2 11.0 0.0 517.6 517.6 0.97
12:41:10 0.8 661.0 428.0 167.3 595.3 0.98
12:41:20 0.3 1123.0 651.0 47.7 698.7 0.98
12:41:30 0.2 1236.0 715.0 21.6 736.6 0.98
12:41:40 0.2 1264.0 746.0 14.4 760.4 0.98
12:41:50 0.1 1273.0 758.0 11.6 769.6 0.98
12:42:00 0.1 1278.0 765.0 10.2 775.2 0.98
12:42:10 0.1 1280.0 769.0 9.2 778.2 0.98
12:42:20 0.1 1282.0 772.0 8.6 780.6 0.98
12:42:30 0.1 1283.0 773.0 8.1 781.1 0.98
12:42:40 0.1 1284.0 775.0 7.6 782.6 0.98
12:42:50 0.0 1285.0 776.0 7.2 783.2 0.98
12:43:00 0.1 1286.0 777.0 7.0 784.0 0.98
12:43:10 0.0 1286.0 778.0 6.7 784.7 0.98
12:43:20 0.0 1287.0 779.0 6.5 785.5 0.98
12:43:30 0.0 1287.0 780.0 6.2 786.2 0.98
12:43:40 0.0 1288.0 780.0 6.1 786.1 0.98
12:43:50 0.0 1288.0 781.0 6.0 787.0 0.98
12:44:00 0.0 1288.0 781.0 5.8 786.8 0.98
12:44:10 0.0 1289.0 782.0 5.7 787.7 0.98
12:44:20 0.0 1289.0 782.0 5.5 787.5 0.98
12:44:30 0.0 1289.0 783.0 5.5 788.5 0.98
12:44:40 0.0 1290.0 783.0 5.3 788.3 0.98
12:44:50 0.0 1290.0 784.0 5.3 789.3 0.98
12:45:00 0.0 1292.0 785.0 5.2 790.2 0.98
12:45:10 0.0 1291.0 784.0 5.2 789.2 0.98
12:45:20 0.0 1290.0 784.0 5.1 789.1 0.98
12:45:30 0.0 1290.0 784.0 5.0 789.0 0.98
12:45:40 15.3 1276.0 384.0 3.0 387.0 0.98
12:45:50 19.2 673.0 133.0 2.0 135.0 0.98
12:46:00 20.3 165.0 60.0 1.3 61.3 0.98
12:46:10 20.6 55.0 34.0 0.8 34.8 0.98
12:46:20 20.8 28.0 23.0 0.6 23.6 0.98
12:46:30 20.8 18.0 16.0 0.4 16.4 0.98

CO/NO Post
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Great Plains Analytical Services, Inc.

Date / time % O₂ ppm CO ppm NO ppm NO₂ ppm NOx l/min Pump
12:58:07 20.9 0.0 0.0 0.6 0.6 0.00
12:58:17 20.9 0.0 0.0 1.3 1.3 0.98
12:58:27 20.9 0.0 0.0 1.1 1.1 0.98
12:58:37 6.8 4.0 22.0 79.2 101.2 0.98
12:58:47 0.8 62.0 0.0 93.1 93.1 0.99
12:58:57 0.4 21.0 0.0 97.8 97.8 0.98
12:59:07 0.1 3.0 0.0 99.3 99.3 0.98
12:59:17 0.1 0.0 0.0 99.8 99.8 0.98
12:59:27 0.1 0.0 0.0 100.0 100.0 0.98
12:59:37 0.1 0.0 0.0 100.1 100.1 0.98
12:59:47 0.1 0.0 0.0 100.3 100.3 0.98
12:59:57 0.1 0.0 0.0 100.3 100.3 0.98
13:00:07 0.1 0.0 0.0 100.4 100.4 0.98
13:00:17 0.1 0.0 0.0 100.5 100.5 0.98
13:00:27 0.1 0.0 0.0 100.4 100.4 0.98
13:00:37 0.1 0.0 0.0 100.5 100.5 0.98
13:00:47 0.1 0.0 0.0 100.5 100.5 0.98
13:00:57 0.1 0.0 0.0 100.6 100.6 0.98
13:01:07 0.1 0.0 0.0 100.6 100.6 0.98
13:01:17 0.1 0.0 0.0 100.6 100.6 0.98
13:01:27 0.1 0.0 0.0 100.6 100.6 0.98
13:01:37 0.1 0.0 0.0 100.7 100.7 0.98
13:01:47 0.1 0.0 0.0 100.7 100.7 0.99
13:01:57 0.1 0.0 0.0 100.7 100.7 0.98
13:02:07 0.1 0.0 0.0 100.8 100.8 0.98
13:02:17 0.1 0.0 0.0 100.7 100.7 0.98
13:02:27 0.1 0.0 0.0 100.8 100.8 0.98
13:02:37 0.1 0.0 0.0 100.8 100.8 0.98
13:02:47 0.1 0.0 0.0 100.8 100.8 0.98
13:02:57 0.1 0.0 0.0 100.8 100.8 0.98
13:03:07 0.1 0.0 0.0 100.8 100.8 0.98
13:03:17 15.1 0.0 2.0 27.9 29.9 0.98
13:03:27 19.1 0.0 2.0 9.6 11.6 0.98
13:03:37 20.3 0.0 1.0 3.2 4.2 0.98
13:03:47 20.7 0.0 0.0 1.7 1.7 0.98
13:03:57 20.8 0.0 0.0 1.1 1.1 0.98
13:04:07 20.8 0.0 0.0 0.8 0.8 0.98

NO2 Post
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