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1.0 EXECUTIVE SUMMARY

Mostardi Platt performed an air emissions test program on Unit 30 for Northern Natural Gas
Company (NNG), at its Clifton Compressor Station located in Clifton, Kansas. Testing was
performed to determine the concentration of filterable particulate matter (FPM), metallic
hazardous air pollutants (MHAP), carbon monoxide (CO), formaldehyde (HCHO), hydrogen
chloride (HCI), and hydrogen fluoride (HF) from the exhaust of Unit 30 in accordance with United
States Environmental Protection Agency (USEPA) Methods 1, 2, 3A, 4, 5/29, 10, and 320. All
testing was performed while the unit was firing on pipeline natural gas.

The purpose of this test program was to meet the requirements of a “Stationary Combustion
Turbine Emissions Information Collection Request” from USEPA under Clean Air Act (CAA)
Section 114. (42 U.S.C. 7414)

All testing was performed in accordance with the Test Procedures, Methods, and Reporting
Requirements for the Section 114 Request for Stationary Combustion Turbines document
provided by USEPA with the initial letter.

The identifications of individuals associated with the test program are summarized below.

Location

Address

Contact

Test Coordinator

Northern Natural Gas Company
1111 South 103" Street
Omaha, NE 68124

Greg Ammon
P: 402-398-7716
E: Gregory. Ammon@nngco.com

Test Facility

Clifton Facility
2930 Gas City Road
Clifton, KS 66937

Naomi Cavalieri
P: 402-398-7847
E: Naomi.Cavalieri@nngco.com

Test Company Representative

Mostardi Platt
888 Industrial Drive
Elmhurst, IL 60126

Robert Carlisle
P:630.993.2100
E: ssands@mp-mail.com

The test crew consisted of M. Neessen, S. Sands, A. Wentworth, J. Kolodziejczyk, and R. Carlisle
of Mostardi Platt.

Below is a brief overview of test results, detailed test results summaries are included in Section

4.0.

GASEOUS TEST RESULTS
. Emission Results
Test Location Analyte
Ib/hr ppmvd ppmvd @ 15% O
HCHO* ND ND ND
) CoO 2.20 6.2 8.3
Unit 30

HCI** <0.10 <0.22 <0.30
HF** <0.05 <0.20 <0.25

*All Emission Data was below the MDL of 0.1 ppmvw
** All values below 0.1 ppmvw are reported as estimated values only
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FPM TEST RESULTS
Test Location Analyte Emission Results
Unit 30 FPM 0.0002 grains/dscf 0.0002 grains/dscf @ 15% O2
MHAP TEST RESULTS
. Emission Results
Test Location Analyte
mg/dscm mg/dscm @15% O- Ib/hr
Mercury (Hg) <9.07E-05 < 1.28E-04 < 2.87E-05
Antimony (Sb) < 3.10E-01 <7.71E-04 < 2.34E-04
Arsenic (As) < 1.10E-01 < 2.73E-04 < 8.13E-05
Beryllium (Be) < 2.57E-02 < 6.38E-05 < 1.80E-05
Cadmium (Cd) < 1.09E-01 < 2.52E-04 < 4.40E-05
Unit 30 Chromium (Cr) < 1.36E-03 < 1.92E-03 < 4.43E-04
Cobalt (Co) < 1.03E-04 < 1.42E-04 < 3.46E-05
Lead (Pb) < 5.79E-04 < 7.54E-04 < 1.14E-04
Manganese (Mn) 1.72E-03 2.44E-03 5.57E-04
Nickel (Ni) 2.72E-03 3.75E-03 8.57E-04
Selenium (Se) < 8.57E-04 <1.19E-03 < 2.57E-04

2.0 PROCESS DESCRIPTION

Northern Natural Gas owns and operates the largest interstate natural gas pipeline system in the
United States. Northern's pipeline system stretches across 11 states, from the Permian Basin in
Texas to Michigan's Upper Peninsula, providing access to five of the major natural gas supply
regions in North America. Northern provides natural gas transportation and storage services to
numerous utilities, producers, energy marketing companies and industrial end users. Clifton Unit
30 serves to compress natural gas on the pipeline, to ensure proper pipeline operating pressures
to supply our customers with required demand.
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3.0 TEST METHODOLOGY

All testing was performed as described in the Title 40, Code of Federal Regulations, Part 60
(40CFR60), Appendix A, Methods 1, 2, 3A, 4, 5, 10, and 29, and 40CFR63, Appendix A, Method
320; the following provides description of the methodologies performed during the test program:

3.1 Method 1 Sample and Velocity Traverse Determination

Test measurement points were selected in accordance with Method 1. The characteristics of the
measurement location is summarized in the table below. A null-point pitot traverse was performed
prior to testing to ensure the absence of cyclonic flow. Cyclonic flow is presented in Appendix F
of this report.

Sample Point Selection
Test Stack Upstream Downstream Number of
Location | Dimensions Diameters Diameters Test Parameters Sampling Points
FPM, MHAP,
) Volumetric Flow 25
Unit 30 5.0'x 8.0° 0.5 2.0 Rate
CO, HCHO, HCIHF 3

3.2 Method 2 Volumetric Flow Rate Determination

Gas velocity was measured following Method 2, for purposes of calculating gas volumetric flow
rate and emission rates on a mass basis in conjunction with isokinetic sampling. An S-type pitot
tube, as a component of the isokinetic sampling train, differential pressure gauge, thermocouple,
and temperature readout were used to determine gas velocity at each sample point. All of the
equipment used was calibrated in accordance with the specifications of the Method. Calibration
data is presented in the Appendix H of this report.

3.3 Method 3A O2 and CO; Determination

0O, and CO; concentrations were determined in accordance with Method 3A. A Servomex and
ECOM analyzer were used to determine O concentrations during sampling to determine
molecular weight of the stack gas and to calculate concentrations corrected to a 15% O basis.
During the particulate testing a number of the post calibrations for the O2 did not meet drift or
system bias requirements. These calibrations caused a high bias associated with the correction
of emission rates to a 15% O basis.

3.4 Method 4 Moisture Determination

Stack gas moisture content was determined using a Method 4 sampling train as a component of
the isokinetic sampling systems. In this technique, stack gas is drawn through a series of
impingers. The impingers were prepared according to the underlying method. The entire impinger
train was measured or weighed before and after each test run to determine the mass of moisture
condensed.

During testing, the Method 4 sample train was incorporated in the manner specified in Method 5.
All of the data specified in Method 4 (gas volume, delta H, impinger outlet well temperature, etc.)
was recorded on field data sheets.

Project No. M224514 3 0f 235 ©Mostardi Platt
Unit 30



All of the equipment used was calibrated in accordance with the specifications of the Method.
Calibration data is presented in the Appendix H of this report.

3.5 Method 5 FPM Determination

Flue gas FPM concentrations and emission rates were determined in accordance with Method 5
procedures. The probe and filter housing were maintained at a temperature of 248°F +/- 25°F. An
Environmental Supply Company, Inc. sampling train was used to sample stack gas at an isokinetic
rate. Impingers were utilized and recovered per Method 29 requirements. Impingers were
weighed in order to determine moisture content. The total sample time per run was 200 minutes,
with twenty-five (25) sample points being utilized (5 points per port, 5 total ports).

Particulate matter in a quartz-lined sample probe was recovered utilizing acetone; a minimum of
three passes of the Teflon probe brush through the entire probe was performed, followed by a
visual inspection of the acetone exiting the probe. Once the acetone solution exiting the probe
was clear, the wash was considered complete, if not, another pass of the brush through the probe
was made and inspected until the solution was clear. The nozzle was then removed from the
probe and cleaned in a similar manner, utilizing an appropriately sized nozzle brush. The filter
housing was washed a minimum of three times with acetone and inspected for cleanliness, and
the filter was then placed in its’ corresponding petri dish. The acetone wash and the filter were
labeled and marked. Final sample analysis was performed off site by Mostardi Platt personnel in
accordance with the method.

All of the equipment used was calibrated in accordance with the specifications of the Method.
Calibration data is presented in the Appendix H of this report

3.6 Method 29 Trace Metals Determination

Stack gas trace metals concentrations and emission rates were determined in accordance with
USEPA Method 29 procedures. The probe and filter housing were maintained at a temperature
of 248°F +/- 25°F. An Environmental Supply Company, Inc. sampling train was used to sample
stack gas at an isokinetic rate. The total sample time per run was 200 minutes, with twenty-five
(25) sample points being utilized (5 points per port, 5 total ports).

Upon completion of particulate matter recovery, a 0.1N Nitric Acid (HNO3) rinse was performed
on the quartz-lined sample probe; these washes were combined with the acetone wash and filter
catch for front half metals determination. The filter housing was rinsed with 0.1N HNO3; and added
to this fraction. Impingers one and two were initially charged with approximately 100mL of nitric
peroxide, impinger three remained empty, and impingers four and five were each charged with
approximately 100mL of acidic potassium permanganate, followed by impinger six which was
charged with approximately 200g of silica gel. Impingers were recovered per Method 29
requirements. Impingers were weighed in order to determine moisture content. Sample analyses
was performed off site by an approved laboratory in accordance with the method.

All of the equipment used was calibrated in accordance with the specifications of the Method.
Calibration data is presented in the Appendix H of this report.
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3.7 Method 301 Field Validation of Pollutant Measurement

The Limit of Detection (LOD) was determined for CO, HCHO, and HCI/HF in accordance with
Section 15 of Method 301. The LOD is the minimum concentration of a substance that can be
measured and reported with 99 percent confidence that the analyte concentration is greater than
zero. For this protocol, the LOD is defined as three times the standard deviation, So, at the blank
level. Zero grade nitrogen was used to establish the blank value — such that seven (7) trials were
performed with results determined accordingly.

METHOD DETECTION LIMITS
Detection Limit
Analyte (ppmv wet)
Formaldehyde 0.1
Cco 1.0
HCI 0.1
HF 0.1

3.8 Methods 10 and 320 Multigas CO, H20, HCHO, and HCI/HF

Determination

CO, H20, HCHO, and HCI/HF were sampled via an MKS Multigas Fourier Transform Infrared
(FTIR) analyzer. FTIR technology works on the principle that most gases absorb infrared light.
This is true for all compounds with the exception of homonuclear diatomic molecules and noble
gases such as: Nz, Oz, Hz, He, Ne, and Ar. Vibrations, stretches, bends, and rotations within the
bonds of a molecule determine the infrared absorption distinctiveness. The absorption creates a
“fingerprint" which is unique to each given compound. The quantity of infrared light absorbed is
proportional to the gas concentration. Most compounds have absorbencies at different infrared
frequencies, thus allowing the simultaneous analysis of multiple compounds at one time. The
FTIR software compares each sample spectrum to a user-selected list of calibration references
and concentration data is generated.

Analyte spiking assured the ability of the FTIR to quantify constituents in the presence of effluent
gas. All analyte spikes were introduced using an instrument grade stainless steel rotameter. All
QA/QC procedures were within the acceptance criteria allowance of the applicable ASTM D6348-
12 methodology and Method 320.

Per USEPA Method 4, 40CFR60, Appendix A, Section 16.3, USEPA Method 320 is an acceptable
alternative to Method 4 for determining moisture. The gas sample is delivered to the FTIR by
means of a heated probe, heated filter, heated sample line, heated pump, and heated jumper to
generate a hot, wet sample heated to 375°F throughout the entire sample train for formaldehyde,
acid gases, and moisture analyses. Results are collected on a wet basis and then converted to
dry based utilizing H2O results. The dry concentration results were then corrected to 15% O2
utilizing the Method 3A O2 concentration determined simultaneously.
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A stratification test was performed using oxygen (O3z) prior to the testing. The results of the
stratification test showed that all results were less than 5% on the unit. Consequently, all sampling
was conducted from one port using one point. All samples below the FTIR detection limit were
reported at the detection limit and used in averaging of each run. Stratification test is presented
in Appendix D of this report.

FTIR QA/QC PROCEDURES
QA/QC Calibration Gas Acceptance
Specification Purpose Analyte Delivery | Frequency Criteria Result
Verify that the
. FTIR is free of . Direct to <MDL or
M320: Zero contaminants & Nitrogen (zero) FTIR pre/post test Noise Pass
zero the FTIR
M320:
Calibration  |Verify FTIR stability, . o
Transfer confirm optical path Ethylene Direct to pretest +l- 5% cert. Pass
FTIR value
Standard length
(CTS) Direct
Verify system o
M320: CTS stability, Sampling | Daily, +l- 5% of
Ethylene Direct Pass
Response recovery, System | pre/post test
. Measurement
response time
Verify system is
M320: Zero free of Nitrogen (zero) Sampling retest Bias correct Pass
Response contaminants, 9 System P data
system bias
Verify system .
ability to deliver Dynamic
and quantify Addition to +1- 30%
M320: Analyte SF6 Sampling !
. analyte of pre test theoretical Pass
Spike . . HCI System,
interest in the 2110 recovery
presence of other ’
effluent
effluent gases

Note: The determined concentrations from direct analyses were used in all system/spike recovery calculations.

Project No. M224514
Unit 30

6 of 235 ©Mostardi Platt



Analyte Spiking

HCI spiking were performed prior to testing and before each test run to verify the ability of the
sampling system to quantitatively deliver a sample containing formaldehyde from the base of the
probe to the FTIR. Analyte spiking assures the ability of the FTIR sampling system to recover acid
gases in the presence of effluent gas.

As part of the spiking procedure, samples were measured to determine native formaldehyde and
moisture concentrations to be used in the spike recovery calculations. Moisture in the stack gas
prior to spiking and during spiking was used to determine dilution ratios of the formaldehyde. The
spike target dilution ratio was 1:10 or less. The following equation illustrates the percent recovery
calculation:

H20 (spike)
(native)

DF =1 (Sec. 9.2.3 (3) USEPA Method 320)

CS = DF * Spike(dir) + Unspike(1 — DF) (Sec.9.2.3 (4) USEPA Method 320)

DF = Dilution factor of the spike gas

Spikegir = Concentration of the analyte in the spike standard measure by the
FTIR directly

CSs = Expected concentration of the spiked samples

Unspike = Native concentration of analytes in unspiked samples

QA/QC data are found in Appendix G. Copies of gas cylinder certifications are found in Appendix
I. The sample and data collection followed the procedures outlined in Method 320.
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4.0 TEST RESULT SUMMARIES

Northern Natural Gas
Clifton Compressor Station
Unit 30
Formaldehyde Summary

R;" ga"'t'; .?::1': Tf:‘de Flow, SCFH H.0 % 0,%(dry) |Formaldehyde ppmvw*| Formaldehyde ppmvd p;:;':%d:;’;eoz F°'"::,':reyde

1 12/5/22 | _11:30 | 12:34 | 4,958,818 4.80% 16.7 ND ND ND ND
2 12/5(22 | _12:55 | 13:54 | 5,039,940 4.81% 16.8 ND ND ND ND
3 12/5/22 | 12:03 | 13:02 | 5,039,940 5.05% 16.3 ND ND ND ND
4 12/5(22 | _15:28 | 16:27 | 5,039,940 5.07% 16.3 ND ND ND ND
5 12/522 |_16:45 | 17:44 | 5,886,449 5.15% 16.3 ND ND ND ND
6 12/522 | 18:01 | 19:00 | 5,886,449 5.19% 16.3 ND ND ND ND
7 12622 | 7:48 8:47 4,958,818 5.21% 16.1 ND ND ND ND

Average 5,258,622 5.04% 16.4 ND ND. ND. ND

*All emission data was below the MDL of 0.1 ppmwv

Northern Natural Gas
Clifton Compressor Station

Unit 30
Hydrogen Fluoride Summary
Run Run Start End . HF ppmvd @
# Date | Time | Time | HF PPmvw" | HF ppmvd 15% 0, HF Ib/hr
1 12/5/22 11:30 12:34 0.02 0.02 0.02 0.004
2 12/5/22 12:55 13:54 0.08 0.09 0.12 0.022
3 12/5/22 12:03 13:02 0.12 0.13 0.17 0.033
4 12/5/22 15:28 16:27 0.15 0.16 0.21 0.040
5 12/5/22 16:45 17:44 0.15 0.16 0.20 0.046
6 12/5/22 18:01 19:00 0.15 0.16 0.20 0.046
7 12/6/22 7:48 8:47 0.65 0.68 0.83 0.167
Average 0.19 0.20 0.25 0.051
*Values below 0.1 ppmwv are reported as estimated values only
Northern Natural Gas
Clifton Compressor Station
Unit 30
Carbon Monoxide Summary
Run Run Start End CO ppmvd @
# Date | Time | Time | COPPmMvw | COppmvd 15% 0, CO Ibfhr
1 12/5/22 11:30 12:34 8.7 9.2 13.0 3.15
2 12/5/22 12:55 13:54 10.0 10.5 15.1 3.67
3 12/5/22 12:03 13:02 4.8 5.0 6.5 1.75
4 12/5/22 15:28 16:27 4.2 4.4 5.6 1.52
5 12/5/22 16:45 17:44 4.3 4.6 5.8 1.85
6 12/5/22 18:01 19:00 3.6 3.8 4.9 1.54
7 12/6/22 7:48 8:47 5.4 5.7 6.9 1.94
Average 5.9 6.2 8.3 2.20
Northern Natural Gas
Clifton Compressor Station
Unit 30
Hydrogen Chloride Summary
HCI ppmvd
R;“ I'::t'; fi';': TEiI’:’e HCI ppmvw | HCI ppmvd 1';‘;0 o @ HCI Ib/hr
1 12/5/22 11:30 12:34 0.61 0.64 0.91 0.29
2 12/5/22 12:55 13:54 0.11 0.11 0.16 0.05
3 12/5/22 12:03 13:02 0.08 0.08 0.11 0.04
4 12/5/22 15:28 16:27 0.10 0.11 0.14 0.05
5 12/5/22 16:45 17:44 0.08 0.08 0.10 0.04
6 12/5/22 18:01 19:00 0.09 0.10 0.13 0.05
7 12/6/22 7:48 8:47 0.42 0.44 0.54 0.20
Average 0.21 0.22 0.30 0.10
*Values below 0.1 ppmwv are reported as estimated values only
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30

Test Method:  5/29

Source Condition Natural Gas
Date 12/5/22 12/6/22 12/6/22 12/7/22 12/7/22 12/7/22 12/8/22
Start Time 12:55 7:21 11:37 7:34 11:32 15:23 8:52
End Time 16:26 11:06 15:04 11:04 15:01 18:51 13:51
Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 Average
Stack Conditions 9_‘
Average Gas Temperature, °F 926.9 940.1 870.8 937.5 935.5 937.9 934.6 926.2
Flue Gas Moisture, percent by volume 4.9% 5.3% 4.9% 5.1% 4.9% 5.4% 4.9% 5.1%
Average Flue Pressure, in. Hg 28.44 28.44 28.44 28.84 28.84 28.84 28.82 28.67
Gas Sample Volume, dscf 165.696 172.356 161.825 164.646 164.189 153.493 172.544 164.964
Average Gas Velocity, ft/sec  96.709 100.584 90.555 108.139 107.712 100.879 107.393 101.710
Gas Volumetric Flow Rate, acfm 232,102 241,403 217,333 259,533 258,509 242,109 257,743 244,105
Gas Volumetric Flow Rate, dscfm 79,854 81,971 77,995 89,721 89,636 83,416 89,377 84,567
Gas Volumetric Flow Rate, scfm 83,999 86,545 81,975 94,525 94,290 88,154 94,007 89,071
Average %CO; by volume, dry basis 2.6 2.8 2.5 2.7 25 2.6 2.2 2.6
Average %0, by volume, dry basis 16.3 16.1 17.0 16.8 16.7 16.6 17.4 16.7
Isokinetic Variance 102.2 103.5 102.1 90.3 90.2 90.6 95.0 96.3
Standard Fuel Factor Fd, dscffmmBtu 8,710.0 8,710.0 8,710.0 8,710.0 8,710.0 8,710.0 8,710.0 4,977 .1
Filterable Particulate Matter (Method 5) |
grams collected 0.00464 0.00117 0.00104 0.00081 0.00101 0.00091 0.00205 0.00166
mg/dscm 0.989 0.240 0.227 0.174 0.217 0.209 0.420 0.354
grains/dscf  0.0004 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002
grains/dscf @ 15% 02  0.0005 0.0001 0.0002 0.0001 0.0001 0.0001 0.0003 0.0002
Ib/hr  0.296 0.074 0.066 0.058 0.073 0.065 0.140 0.110
9 of 235 ©Mostardi Platt
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30

Test Method: 5/29

Source Condition

Natural Gas

Unit 30

Date 12/5/22 12/6/22 12/6/22 12/7/22 12/7/22 12/7/22 12/8/22
Start Time 12:55 7:21 11:37 7:34 11:32 15:23 8:52
End Time 16:26 11:06 15:04 11:04 15:01 18:51 13:51
Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 Average
Stack Conditions |
Average Gas Temperature, °F 926.9 940.1 870.8 937.5 935.5 937.9 934.6 926.2
Flue Gas Moisture, percent by volume 4.9% 5.3% 4.9% 5.1% 4.9% 5.4% 4.9% 5.1%
Average Flue Pressure, in. Hg 28.44 28.44 28.44 28.84 28.84 28.84 28.82 28.67
Gas Sample Volume, dscf 165.696 172.356 161.825 164.646 164.189 153.493 172.544 164.964
Average Gas Velocity, ft/sec 96.709 100.584 90.555 108.139 107.712 100.879 107.393 101.710
Gas Volumetric Flow Rate, acfm 232,102 241,403 217,333 259,533 258,509 242,109 257,743 244,105
Gas Volumetric Flow Rate, dscfm 79,854 81,971 77,995 89,721 89,636 83,416 89,377 84,567
Gas Volumetric Flow Rate, scfm 83,999 86,545 81,975 94,525 94,290 88,154 94,007 89,071
Average %CO; by volume, dry basis 2.6 2.8 2.5 2.7 2.5 2.6 2.2 2.6
Average %0; by volume, dry basis 16.3 16.1 17.0 16.8 16.7 16.6 17.4 16.7
Isokinetic Variance 102.2 103.5 102.1 90.3 90.2 90.6 95.0 96.3
Standard Fuel Factor Fd, dscf/mmBtu 8,710.0 8,710.0 8,710.0 8,710.0 8710.0 8,710.0 8,710.0 8,710.0
Mercury (Hg) Emissions |
ug of sample collected < 0.57 < 0.43 < 0.35 < 0.45 < 0.44 < 0.37 < 0.39 < 0.43
ppb = 0.02 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
mg/dscm < 1.21E-04 < 8.80E-05 < 7.55E-05 < 1.00E-04 < 9.00E-05 < B8.00E-05 < B8.00E-05 =< 9.07E-05
mg/dscm @15% 02 < 1.55E-04 < 1.08E-04 < 1.14E-04 < 1.44E-04 < 1.26E-04 < 1.10E-04 < 1.35E-04 < 1.28E-04
Ib/hr < 3.60E-05 < 270E-05 < 220E-05 < 3.20E-05 < 3.10E-05 < 260E-05 =< 2.70E-05 < 2.87E-05
Antimony (Sb) Emissions |
ug of sample collected < 3.40 < 3.48 < 3.40 < 3.45 < 3.40 < 3.56 < 3.40 < 3.44
ppb < 0.14 < 0.14 < 0.15 < 0.15 < 0.14 < 0.16 < 0.14 < 0.15
ug/dscm < 7.20E-01 < 7.10E-01 < 7.40E-01 < 7.40E-04 < 7.30E-04 =< B8.20E-04 < 7.00E-04 <= 3.10E-01
mg/dscm @15%02 < 1.71E-03 < 1.61E-03 < 207E-03 < 197E-06 < 1.89E-06 < 208E-06 < 218E-06 < 7.71E-04
Ib/hr < 2.17E-04 < 219E-04 < 217E-04 < 249E-04 < 246E-04 < 2.56E-04 < 233E-04 < 2.34E-04
Arsenic (As) Emissions |
ug of sample collected < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 < 1.20
ppb < 0.08 < 0.08 < 0.08 < 0.08 < 0.08 < 0.09 < 0.08 < 0.08
ug/dscm < 2.60E-01 < 2.50E-01 < 2.60E-01 < 260E-04 = 260E-04 < 280E-04 < 250E-04 =< 1.10E-01
mg/dscm @15% 02 < 6.16E-04 < 568E-04 < 7.27E-04 < 6.91E-07 < 6.75E-07 < 7.10E-07 < 7.79E-07 < 2.73E-04
Ib/lhr < 760E-05 < 7.50E-05 < 770E-05 < 8.60E05 < 8.70E-05 = 8.60E-05 < 8.20E-05 = 8.13E-05
Beryllium (Be) Emissions |
ug of sample collected < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27
ppb < 0.15 < 0.15 < 0.16 < 0.15 < 0.16 < 0.17 < 0.15 < 0.15
ug/dscm < 6.00E-02 < 6.00E-02 < 6.00E-02 < 6.00E-05 < 6.00E-05 < 6.00E-05 =< 6.00E-05 =< 257E-02
mg/dscm @15% 02 < 1.42E-04 < 1.36E-04 < 1.68E-04 < 1.60E-07 < 1.56E-07 < 1.52E-07 < 1.87E-07 < 6.38E-05
Ib/lhr < 1.70E-05 < 1.70E-05 < 1.70E-05 < 190E-05 =< 1.90E-05 =< 1.90E-05 < 1.80E-05 =< 1.80E-05
Cadmium (Cd) Emissions |
ug of sample collected < 0.42 < 3.00 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.68
ppb < 0.02 < 0.13 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.03
ug/dscm < 9.00E-02 <  6.10E-01 < 6.00E-02 < 6.00E-05 < 6.00E-05 < 6.00E-05 < 6.00E-05 < 1.09E-01
mg/dscm @15% 02 < 2.13E-04 < 139E-03 < 1.68E-04 < 1.60E-07 < 156E-07 < 1.52E-07 < 1.87E-07 < 252E-04
Ib/hr = 270E-05 < 1.89E-04 =< 1.70E-05 < 1.90E-05 = 1.90E-05 < 190E-05 =< 1.80E-05 =< 4.40E-05
Project No. M224514 10 of 235
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30
Test Method: 5/29
Source Condition Natural Gas
Date 12/5/22 12/6/22 12/6/22 12/7/2022 12/7/22 12/7/22 12/8/22
Start Time 12:55 7:21 11:37 7:34 11:32 15:23 8:52
End Time 16:26 11:06 15:04 11:04 15:01 18:51 13:51
Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 Average
| Stack Conditions
Average Gas Temperature, °F 926.9 940.1 870.8 937.5 935.5 937.9 934.6 926.2
Flue Gas Moisture, percent by volume 4.9% 5.3% 4.9% 0.1 4.9% 5.4% 4.9% 5.1%
Average Flue Pressure, in. Hg 28.44 28.44 28.44 28.8 28.84 28.84 28.82 28.67
Gas Sample Volume, dscf 165.696 172.356 161.825 164.6 164.189 153.493 172.544 164.964
Average Gas Velocity, ft/sec 96.709 100.584 90.555 108.1 107.712 100.879 107.393 101.710
Gas Volumetric Flow Rate, acfm 232,102 241,403 217,333 259533.0 258,509 242,109 257,743 244,105
Gas Volumetric Flow Rate, dscfm 79,854 81,971 77,995 89721.0 89,636 83,416 89,377 84,567
Gas Volumetric Flow Rate, scfm 83,999 86,545 81,975 94525.0 94,290 88,154 94,007 89,071
Average %CO; by volume, dry basis 2.6 2.8 2.5 2.7 2.5 2.6 2.2 2.6
Average %0, by volume, dry basis 16.3 16.1 17.0 16.8 16.7 16.6 17.4 16.7
Isokinetic Variance 102.2 103.5 102.1 90.3 90.2 90.6 95.0 96.3
Standard Fuel Factor Fd, dscf/fmmBtu 8,710.0 8,710.0 8,710.0 8710.0 8,710.0 8,710.0 8,710.0 8,710.0
| Chromium (Cr) Emissions
ug of sample collected < 10.80 < 4.80 < 4.90 < 6.50 < 5.00 < 5.20 7.30 < 6.36
ppb <= 1.06 < 0.46 < 0.49 < 0.64 < 0.50 < 0.55 0.69 < 0.63
mg/dscm < 2.30E-03 < 9.80E-04 < 1.07E-03 <  1.39E-03 < 1.08E-03 = 1.20E-03 1.49E-03 < 1.36E-03
mg/dscm @ 15% 02 < 2.95E-03 < 1.20E-03 < 1.62E-03 < 2.00E-03 < 1.52E-03 =< 1.65E-03 2.51E-03 < 1.92E-03
Ib/hr < 7.00E-04 < 3.00E-04 < 3.00E-04 < 5.00E-04 < 4.00E-04 < 4.00E-04 5.00E-04 < 4.43E-04
Cobalt (Co) Emissions
ug of sample collected 1.30 < 0.28 0.42 < 0.48 < 0.31 < 0.27 0.30 < 0.48
ppb 0.11 < 0.02 0.04 < 0.04 < 0.03 < 0.03 0.03 < 0.04
mg/dscm 2.80E-04 < 6.00E-05 9.00E-05 < 1.00E-04 < 7.00E-05 <= 6.00E-05 6.00E-05 < 1.03E-04
mg/dscm @ 15% 02 3.59E-04 < 7.38E-05 1.36E-04 <  1.44E-04 < 9.83E-05 = 8.23E-05 1.01E-04 = 1.42E-04
Ib/hr 1.00E-04 < 1.80E-05 2.70E-05 < 3.50E-05 < 2.30E-05 = 1.90E-05 2.00E-05 =< 3.46E-05
Lead (Pb) Emissions
ug of sample collected 2.69 1.15 < 1.01 < 0.98 < 0.99 1.04 < 1.00 < 1.27
ppb 0.07 0.03 < 0.03 < 0.02 < 0.03 0.03 < 0.02 < 0.03
mg/dscm 5.70E-04 2.40E-03 < 2.20E-04 < 2.10E-04 < 2.10E-04 2.40E-04 <= 2.00E-04 < 5.79E-04
mg/dscm @ 15% 02 7.31E-04 2.95E-03 < 3.33E-04 < 3.02E-04 < 2.95E-04 3.29E-04 < 3.37E-04 < 7.54E-04
Ib/hr 2.00E-04 1.00E-04 < 1.00E-04 < 1.00E-04 < 1.00E-04 1.00E-04 = 1.00E-04 = 1.14E-04
Manganese (Mn) Emissions
ug of sample collected 11.55 3.94 4.53 7.64 14.81 5.33 8.39 8.03
ppb 1.08 0.35 0.43 0.72 1.39 0.54 0.75 0.75
mg/dscm 2.46E-03 8.10E-04 9.90E-04 1.64E-03 3.19E-03 1.23E-03 1.72E-03 1.72E-03
mg/dscm @ 15% 02 3.16E-03 9.96E-04 1.50E-03 2.36E-03 4.48E-03 1.69E-03 2.90E-03 2.44E-03
Ib/hr 7.00E-04 2.00E-04 3.00E-04 6.00E-04 1.10E-03 4.00E-04 6.00E-04 5.57E-04
Nickel (Ni) Emissions
ug of sample collected 30.26 12.06 10.68 10.69 6.08 11.04 8.16 12.71
ppb 2.64 1.01 0.95 0.94 0.54 1.04 0.68 1.12
mg/dscm 6.45E-03 2.47E-03 2.33E-03 2.29E-03 1.31E-03 2.54E-03 1.67E-03 2.72E-03
mg/dscm @ 15% 02 8.27E-03 3.04E-03 3.52E-03 3.30E-03 1.84E-03 3.49E-03 2.82E-03 3.75E-03
Ib/hr 1.90E-03 8.00E-04 7.00E-04 8.00E-04 4.00E-04 8.00E-04 6.00E-04 8.57E-04
Selenium (Se) Emissions
ug of sample collected < 10.10 < 3.00 < 3.00 < 3.00 < 3.00 < 3.00 < 3.00 < 4.01
ppb < 0.66 < 0.19 < 0.20 < 0.20 < 0.20 < 0.21 < 0.19 < 0.26
mg/dscm < 2.15E-03 < 6.10E-04 < 6.50E-04 < 6.40E-04 < 6.50E-04 =< 6.90E-04 < 6.10E-04 < B8.57E-04
mg/dscm @ 15% 02 < 2.76E-03 < 7.50E-04 < 9.83E-04 < 9.21E-04 < 9.13E-04 <= 947E-04 < 1.03E-03 = 1.19E-03
Ib/hr < 6.00E-04 < 2.00E-04 < 2.00E-04 < 2.00E-04 < 200E-04 < 2.00E-04 =< 200E-04 < 257E-04
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5.0 CERTIFICATION

Mostardi Platt is pleased to have been of service to Northern Natural Gas. If you have any
questions regarding this test report, please do not hesitate to contact us at 630-993-2100.

As the program manager, | hereby certify that this test report represents a true and accurate
summary of emissions test results and the methodologies employed to obtain those results.

MOSTARDI PLATT

Program Manager

Robert W. Carlisle

&ci _ ( H :‘ Quality Assurance

Eric L. Ehlers
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Appendix A - Test Section Diagrams
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EQUAL AREA TRAVERSE
FOR RECTANGULAR DUCTS

(Particulate Sampling)

v
< 8 >
Job: Northern Natural Gas Company
Clifton Compressor Station
Clifton, Kansas
Date: December 5 and 6, 2022 Area: 40.0 Square Feet
Test Location:  Unit 30 No. Test Ports: 5
Length: 5.0 Feet Tests Points per Port: 5
Width: 8.0 Feet

TS-011 Rectangular Duct Drawing 5 Ports Rev. 0.1 1/1/2021
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EQUAL AREA TRAVERSE
FOR RECTANGULAR DUCTS

(Gas Stratification)

A
X X X
X X X
X X X

Job:

Date:
Test Location:
Length:

Width:

Project No. M224514
Unit 30

Northern Natural Gas Company
Clifton Compressor Station
Clifton, Kansas

December 5, 2022

Unit 30

5 Feet

8 Feet

16 of 235

X X
X X
X X

Area: 40 Square Feet

No. Test Ports: 5

Tests Points per Port: 3
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EQUAL AREA TRAVERSE
FOR RECTANGULAR DUCTS

(Gaseous Sample)

A

Job:

Date:
Test Location:
Length:

Width:

Project No. M224514
Unit 30

Northern Natural Gas Company
Clifton Compressor Station
Clifton, Kansas

December 5 and 6, 2022

Unit 30

5.0 Feet

8.0 Feet

17 of 235

\ 4

Area: 40 Square Feet
No. Test Ports: 1

Tests Points per Port: 1
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Appendix B - Sample Train Diagrams
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USEPA Method 2 — Type S Pitot Tube Manometer Assembly

7.62cm (3in.)*
1.90-2.54 cm

(0.75-1.0 in.)* |‘ ’|

v

-
N G

Flexible
Tubing
(0.251in.)

'.Cx.
/.-L'r
2
o
Temperature L
©
Sensor S
Leak-Free
Connections
Manometer
*Suggested (Interference Free)
Pitot tube/ Thermocouple
Spacing
ATD-001 USEPA Method 2 Rev. 1.2
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USEPA Method 5/29- Particulate Matter/Metals Sample Train
Diagram (with Hg) - —
emperature sensor

[=] <] =]
Glass or Teflon Teflon Coated Union l [T i
Coated Nozzle
Heated Probe Sheath I |
To Impingers
i = |
£

|

High Purity
Filter

Glass Probe Liner

S-Type Pitot

Temperature Sensor

5

From Filter =
< L5 & < Ice
L] e L] Bath
gL | U % he L= Y
g?g) OW Q&Q} < / Vacuum Line
Empty 100 mL each 1000 mL each
Impinger 5%HNO3/ ‘1‘6%/’("}'/"18%1/
(Optional) 10%H20:2 Empty o FM2oU4
Temperature Sensors
Dry Gas Meter >
Manometer/Orifice
Incline Gauge
Air Tight Pump
‘ v
> Vacuum Gauge
1 -
ATD-040 USEPA Method 5/29 (with Hg) Rev. 1.2 1/1/2021
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USEPA Methods 3A, 10, and 320 — Sample Train Diagram

Particulate Filter

Heated Extractive Probe

Heated Area

—_ | Heated Wet

Sample Line
Liquid
Nitrogen Heated Pump
Reservoir
FTIR Cell
A

FTIR Analyzer

|:| Calibration Gases

” o

%:;]/ w0 aaT 1

Oxygen Analyzer

Gas Conditioner

Data Acquisition System

ATD-081A USEPA Method 3/320 Rev. 0.1 1/1/2021

Project No. M224514 21 of 235 ©Mostardi Platt
Unit 30



Appendix C - Calculation Nomenclature and Formulas

Project No. M224514 22 of 235 ©Mostardi Platt
Unit 30



Client: Northern Natural Gas Company Test Location: Unit 30

Facility: Clifton Compressor Station
Project #: Unit 30

Sample Calculations

02 % (dry)
16.16 % - -0.04 % X 10.120 %

= 135%
12.11% - -0.04 %
CO; % (dry)
0, - 0, 9
2.67% - 0.06 % X 9.933 % = 250
10.23% - 0.06 %
Cqas = (C-Cp) X Cina
Cm - C0
where:

Cqas = Effluent gas concentration, dry basis, %
C = Average gas concentration indicated by gas analyzer, dry basis, %

Date: 12/5/22

C, = Average of initial and final system calibration bias check responses for the zero gas, %
C,» = Average of initital and final system calibration bias check responses for the upscale calibration gas, %

Cma = Actual concentration of the upscale calibration gas, %

AET-014 ISO Template V24.3

Project No. M224514 23 of 235
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Client: Northern Natural Gas Company

Facility: Clifton Compressor Station
Test Location: Unit 30

Run: 1

Date: 12/5/2022

Method: 5/29

Source Condition: Normal

Dry Molecular Weight

Md = 0.44 x (%CO,) + 0.32 x (%0,) + 0.28 x %N,

%CO, = 2.6 %0,=  16.3 %N, = 81.1

Md = 29.068

Wet Molecular Weight
Ms = Md x (1-Bws) + (18.0 x Bws)

Md = 29.068 Bws = 0.049

Ms = 28.522

Meter Volume at Standard Conditions

Vm(std) = 17.647 x Y x Vm x (Pbar +DH/13.6)
Tm
Y= 1.008 Vm= 173.596 Pbar = 28.37
DH = 2.43 Tm = 532.0
Vm(std) = 165.696

Volume of Water Vapor Condensed

Vw(std) = 0.0471 x (net H,0 gain)
Net H,0 = 182.6
Vw(std) = 8.600
Moisture Content
Bws = Vw(std)
Vw(std) + Vm(std)
Vw(std) = 8.600 Vm(std) = 165.696
Bws = 0.049
AET-014 ISO Template v24.3
Project No. M224514 24 of 235

Unit 30

1/5/2022
©Mostardi Platt



Client: Northern Natural Gas Company

Facility: Clifton Compressor Station
Test Location: Unit 30

Run: 1

Date: 12/5/2022

Method: 5/29

Source Condition: Normal

Average Duct Velocity

Vs = 8549 x Cp x SqrtDP (avg) x (Ts (avg) + 460/ (Ps x Ms))"?

Cp= 0.840 Ts (avg) = 926.9 Sqrt DP (avg): 1.030
Ps = 28.44 Ms = 28.522
Vs = 96.709

Volumetric Flow Rate (Actual Basis)
Q= Vs x A x 60

Vs = 96.709 A=__ 40.000

Q= 232,102

Volumetric Flow Rate (Standard Basis)

Qstd = 17.647 x Q X Ps
Ts (avg) + 460

Q= 232,102 Ps=  28.44 Ts(avg)=  926.9

Qstd = 83,999

Volumetric Flow Rate (Standard Dry Basis)
Qstd(dry) = Qstd x (1-Bws)

Qstd = 83,999 Bws = 0.049

Qstd(dry) = 79,854

Isokinetic Variation:

%ISO = 0.0945 x (Ts +460) x Vm(std)
Vs x0 x An x Ps x (1-Bws)

Ts = 926.9 Vm(std) =  165.696 Vs = 96.709
An = 0.0004065 0= 200 Ps = 28.44
Bws = 0.049
%ISO = 102.2
AET-014 1SO Template v24.3
Project No. M224514 25 of 235
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Client: Northern Natural Gas Company

Facility: Clifton Compressor Station
Test Location: Unit 30

Run: 1

Date: 12/5/2022

Method: 5/29

Source Condition: Normal

PM Concentration:

This example represents the filterable fraction. For other fractions, use the obtained mn for that particulate

fraction.

Co= m, x 15.43

Vm(std)
m, (g) = 0.00464 Vm(std) = 165.696
Co= 0.0004 gr/dscf
PM Emission Rate:
Emission Rate Ib/hr = Co x Qstd(dry) x 60
7,000
Co= 0.0004 Qstd(dry) = 79,854
Emission Rate Ib/hr = 0.296 Ib/hr
AET-014 ISO Template v24.3
Project No. M224514 26 of 235

Unit 30

1/5/2022
©Mostardi Platt



Client:
Facility:
Project #:
Test Location:
Date:

Northern Natural Gas
Clifton Compressor Station
M224514

Unit 30

12/5/22

FTIR Sample Calculations

Direct Recovery % of Calibration Transfer Standard

DR = Dets x 100
Cma
Cma= 99.0 Dgs =
DRy = 97.7%

Recovery % with Calibration Transfer Standard System Purge

Rys = SyScis x 100
Dcls
Sysqs = 97.5 Dets =
Res = 101%
Direct Recovery % of Analyte Spike Gas
SF6
DR = Do x 100
Cma
Cma= 5.0 Dgss =
DR, = 95.1%
Dilution Factor for Analyte Spiking
DF = Spkgss
Ds'G
Spkss = 0.383 Dgss =
DF = 0.081
Recovery % for Analyte Spike With HCI ppmvw
R, = Spk,
(N, x (1-DF) + D54 x DF)
Spk, = 2.7 N, =
DF = 0.081 Dasq =
R, = 86.5 %

where:
DR = Recovery % of the calibration transfer standard directly to the analyzer
Cma = certified concentration of calibration gas, ppm

96.8
96.8
HCI ppmvw
DR,q= D,q x100
Cma

4.8 Cma=_ 49.7 D.q= 389

DR, = 78.3%
4.760
0.0

38.9

D¢ = Concentration of the calibration transfer standard gas directly to the analyzer, ppm

R¢s = Recovery % of the calibration transfer standard through the sampling system

Syss = Concentration of the calibration transfer standard gas through the system, ppm

DF = Dilution Factor of analyte spike gas
Spks = SF6 concentration in effluent during spiking
Spk, = Analyte concentration in effluent during spiking
D.sq = Concentration of the analyte spike gas directly to the analyzer, ppm
D¢ = Concentration of the SF6 directly to the analyzer, ppm
R, = Recovery % of the analyte spike gas
N, = Native effluent (HCl ppmvw) concentration prior to analyte spike

Mostardi Platt V5.0

Project No. M224514
Unit 30
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MOSTARDI PLATT

Volumetric Flow Nomenclature

A = Cross-sectional area of stack or duct, ft2
Bws = Water vapor in gas stream, proportion by volume
Cp = Pitot tube coefficient, dimensionless
Md = Dry molecular weight of gas, Ib/Ib-mole
Ms = Molecular weight of gas, wet basis, Ib/Ib-mole
Mw = Molecular weight of water, 18.0 Ib/Ib-mole
Pbar = Barometric pressure at testing site, in. Hg
Pg = Static pressure of gas, in. Hg (in. H20/13.6)
DH= Static pressure of gas, in.H20
Ps = Absolute pressure of gas, in. Hg = Pbar + Pg
Pstd = Standard absolute pressure, 29.92 in. Hg
Acfm = Actual volumetric gas flow rate
Scfm= Volumetric gas flow rate, corrected to standard conditions
Dscfm = Standard volumetric flow rate, corrected to dry conditions
= Ideal gas constant, 21.85 in. Hg-ft3/°R-Ib-mole
Ts = Average stack gas temperature, °F
Tm = Average dry gas meter temperature, oF
Tstd = Standard absolute temperature, 528°R
vs = Gas velocity, ft/sec
Vm(std)= Volume of gas sampled, corrected to standard conditions, scf
Vw(std) = Volume of water vapor in gas sample, corrected to standard conditions, scf
Vilc= Volume of liquid collected
Y = Dry gas meter calibration factor
Ap = Velocity head of gas, in. H20
K1 = 17.647 °R/in. Hg
%EA = Percent excess air
%CO0O2 = Percent carbon dioxide by volume, dry basis
%02 = Percent oxygen by volume, dry basis
%N2 = Percent nitrogen by volume, dry basis
0.264 = Ratio of O2 to N2 in air, v/v
0.28 = Molecular weight of N2 or CO, divided by 100
0.32 = Molecular weight of O2 divided by 100
0.44 = Molecular weight of CO2 divided by 100
13.6 = Specific gravity of mercury (Hg)

CN&F-024 Nomenclature Pitot Rev. 1.2 1/1/2021
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MOSTARDI PLATT

Particulate Nomenclature

A = Cross-sectional area of stack or duct, square feet

A, = Cross-sectional area of nozzle, square feet

Bws = Water vapor in gas stream, by volume

C, = Acetone blank residue concentration, g/g
Ca = Concentration of particulate matter in gas stream at actual conditions, gr/acf
C, = Pitot tube coefficient

Cs = Concentration of particulate matter in gas stream, dry basis, corrected to standard conditions, gr/dscf
IKV = Isokinetic sampling variance, must be 90.0 % < IKV < 110.0%

My = Dry molecular weight of gas, Ib/Ib-mole

M = Molecular weight of gas, wet basis, Ib/Ib-mole

M., = Molecular weight of water, 18.0 Ib/Ib-mole

m, = Mass of residue of acetone after evaporation, grams
Pwar = Barometric pressure at testing site, inches mercury

P, = Static pressure of gas, inches mercury (inches water/13.6)

Ps = Absolute pressure of gas, inches mercury = Pyg + Pq
P« = Standard absolute pressure, 29.92 inches mercury

Qacim = Actual volumetric gas flow rate, acfm

Qs¢ = Dry volumetric gas flow rate corrected to standard conditions, dscfh

R = Ideal gas constant, 21.85 inches mercury cubic foot/°’R-lb-mole

Tm = Dry gas meter temperature, °R

Ts= Gas temperature, °R
Tsa = Absolute temperature, 528°R

Va, = Volume of acetone blank, ml
Vaw = Volume of acetone used in wash, ml

W, = Weight of residue in acetone wash, grams

m, = Total amount of particulate matter collected, grams

Vi = Total volume of liquid collected in impingers and silica gel, ml

Vm = Volume of gas sample as measured by dry gas meter, dcf

Vmestay = Volume of gas sample measured by dry gas meter, corrected to standard conditions, dscf
vs = Gas velocity, ft/sec
Vwsta) = Volume of water vapor in gas sample, corrected to standard conditions, scf
= Dry gas meter calibration factor
AH = Average pressure differential across the orifice meter, inches water
Ap = Velocity head of gas, inches water
pa = Density of acetone, 0.7855 g/ml (average)

pw = Density of water, 0.002201 Ib/ml
0 = Total sampling time, minutes

Ki= 17.647 °R/in. Hg

K, = 0.04707 ft¥/ml

Ks= 0.09450/100 = 0.000945

. 1/2
K, = Pitot tube constant, gg 4q ft {(Ib/lb - m0|e)(|n-Hg)}
Sec

(°R)(in.H,0)
= Percent excess air
%CO, = Percent carbon dioxide by volume, dry basis
%0, = Percent oxygen by volume, dry basis
%CO = Percent carbon monoxide by volume, dry basis
%N, = Percent nitrogen by volume, dry basis
0.264 = Ratio of O, to N; in air, v/v
28 = Molecular weight of N, or CO
32 = Molecular weight of O,
44 = Molecular weight of CO,
13.6 = Specific gravity of mercury (Hg)
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MOSTARDI PLATT

Particulates Calculation Formulas

Pu_|| RT;
1. Vw(std) = \/IC(M_j (P—tdj = KZ\/|C

w std

TJ (P + (o) (P +(00)

2. Vi =VaY (T

Pstd T

m m

3 B = Vw(std)

" (Vm(std) + Vw(std))
4. M, =0.44(%CO,) +0.32(%0,) + 0.28(%N,)

5. M, =M,(1-B,.)+18.0(B,,)

6. C,=—°
V.,

a

7.W, =C,V,,p,

C,, = 15.43Ki( M P, J
Vi) T Vinstay Ts

®

9. Cg = (15.43 grains/gram) (M, /V, )
AP T,
PSMS
11. Qe = VJA(B0

10. v, =K,C,

sec/min)

12. Qsd = (36005ec/hr)(1_ Bws) Vv (Mj A

s’ std

13. E (emission rate, Ibs/hr) = Q,,(C,/7000 grains/Ib)

Tst(std) Pstd Ts Vm (std)
14. IKV = =K,
T,V,0A P.60(1-B,,) PV,A,6(1-B,)

s°s" 'n

0 _ 0
15. %EA :( %0, ~(0.5%CO) ]xlOO

0.264 %N, — (%0, — 0.5%CO)
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MOSTARDI PLATT

ppm Conversion Calculations and Factors

ppm to Ibs/scf

(ppm X) x (conversion factor X) = X Ibs/scf

lbs/scf to Ibs/hr

Dry ppm’s with dry flow, and wet ppm’s with wet flow.

(X Ibs/scf) x (airflow scf/min) x (60 min/hr) = X Ibs/hr

lbs/scf to lbs/mmBtu

Dry ppm’s with dry diluent, and wet ppm’s with wet diluent.

CO; — (X Ibs/scf) x (F¢) x (100/CO3) = X Ibs/mmBtu

0, — (X Ibs/scf) x (Fg) x (20.9/(20.9-0)) = X Ibs/mmBtu

Conversion Factors

CO —7.2664 x 10®
HCHO - 7.7938 x 108
HCI - 9.4623 x 108

HF - 5.19309 x 108
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MOSTARDI PLATT

Pollutant Concentration Correction 15% for Percent Oxygen

Cor = 20.9 - 15%
adj = ~420.9 — %0,
where:
Cadj = Pollutant concentration corrected to percent O2
20.9-15% = Percent O, the defined O, correction value, percent
20.9 = Percent Oz in air
%02 = Measured O, concentration dry basis, percent

Cq = Pollutant concentration measured, dry basis, ppm.

CN&F-007B Correction of Pollutant to %02 Rev. 2.2 1/1/2021
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MOSTARDI PLATT
Volumetric Air Flow Calculations

(Poar + [35])

XY
(460 + Tm)

Vm (std) = 17.647 X Vm X

Vw (std) = 0.0471 x Vlic

Vw (std)
Vw (std) + Vm (std)

Bws =

Md = (0.44 X %CO0,) + (0.32 X %0,) + [0.28 x (100 — %CO, — %0,)]

Ms = Md x (1 — Bws) + (18 X Bws)

_|(Ts + 460)

= X VDP X Cp X 85.49
Ms X Ps p

Vs

Acfm = Vs X Area (of stack or duct) X 60

Ps
Scfm = Acfm x 17.647 X |————
¢fm = Acfm [(460 + Ts)]
Scfh = Scfm x 60"
cfh =Scfm p

Dscfm = Scfm x (1 — Bws)

CN&F-031 Volumetric Flow Calcs Rev. 1.2
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MOSTARDI PLATT

Moisture Calculations

(Vs — Vi) pwRTsta

Vive(sta) = P = 0.04707(V; — V)
(W — W;)pwRT.
_ f i)Pwhtistd
Vivsg(sta) = M = 0.04715(W; — W;)
AH
Prar + 136
Vigstay = 17.64 VY ———=2
m

Vwc(std) + szg (std)

1/1/2021

BWS B Vwc(std) + szg(std) + Vm(std)
Where:
Bws = Water vapor in gas stream, proportion by volume
M,, = Molecular weight of water, 18.015 Ib/lb-mole
Poar Barometric pressure at the testing site, in. Hg
P« = Standard absolute pressure, 29.92 in. Hg
= Ideal gas constant, 0.048137 (in. Hg)(ft’)/(g-mole)(°R) =
[21.8348(in. Hg)(ft*)/(Ib-mole)(°R)})/453.592 g-mole/lb-mole
T, = Absolute average dry gas meter temperature, °R
Tqg = Standard absolute temperature, 528 °R
V¢ = Final volume of condenser water, mi
V, = |Initial volume of condenser water, mi
Vn = Dry gas volume measured by dry gas meter, dcf
V mistd) Dry gas volume measured by dry gas meter, corrected to standard conditions, scf
Vwe(sta) Volume of condensed water vapor, corrected to standard conditions, scf
Vwsg(std) Volume of water vapor collected in silica gel, corrected to standard conditions, scf
W= Final weight of silica gel, g
i = Initial weight of silica gel, g
= Dry gas meter calibration factor
AH = Average pressure exerted on dry gas meter outlet by gas sample bag, in. H,O
pw = Density of water, 0.9982 g/ml
13.6 = Specific gravity of mercury (Hg)
1764 = Tgy/Psq
0.04707 = ft*/ml 0.04715 = ft*/g
CN&F-021 Moisture Calculations Rev. 1.2
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MOSTARDI PLATT

Derivation of Factors Used In Carbon Monoxide Calculations

Factors for calculating concentration as pounds per dry standard cubic feet:

28.01 grams/gram - mole
0 gram- m|II|q_U|v¢31IentsX453.592
gram - equivalent

grams

Factor forC, = -
,gram- eqmvalents><
gram-mole

100

=3.087577x10"° Ib/g - meqUse 3.0876x10"°

Factors for calculating from Ib/dscf to parts per million:

Using 22.414 liters of gas per gram-mole at 0°C and 1 atmosphere pressure,

One pound-mole of gas is contained in 359.04765 ft* at 32°F and 29.92 in. Hg, or
385.31943 ft at 68°F and 29.92 in. Hg

ppm = M Ib/lb-mole = 2.5952494 x 10° M Ib/dscf
385.31943 dscf/lb-mole x 10°

Where M pollutant molecular weight; CO = 28.01 Ib/Ib-mole

1 =  1.3762 x 107 dscf/lb
28.01x2.5952x10°

Factor for ppm CO
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MOSTARDI PLATT

Trace Metal (Including Mercury) Sample Calculations

Concentration

ug ug of trace metal
3 3
dscf volume sampled x 0.02832 fﬂtg

Emission Rate

1x 10 ®%grams

ug of sample X

Hg
=lb tr tal
453.6 gr/lb s of trace meta
lbs of trace metal “ d y mmin o o cal/h
U (std)sample . ™ hy = \bsof tracemetal/hr
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MOSTARDI PLATT

Emission Rate Calculations

A pollutant emission rate (E), expressed as pounds of pollutant per million Btu heat input from
the fuel combusted can be calculated by several methods as follows:

A. C = C4/7000 where, C = pollutant concentration, Ib/dscf
Cs = pollutant concentration, grains/dscf

B. If fuel flow is monitored and the fuel combusted during the test is sampled and analyzed
for gross calorific value, then:

E = Qsdc
fuel flow rate (1b/hr) GCV

w 108

Where E = Ibs per million Btu
GCV = gross calorific value, Btu/lb
Qs¢ = dry volumetric gas flow at standard conditions, dscf/hr
C. If an integrated gas sample is taken during the test and analyzed for %CO; or %O, dry

basis by volume, with an approved USEPA Method 3 or 3A gas analyzer, then

20.9
E=CF—— orE=CF—"
Co%co, 7 (209 — %0,)

Where %CO.and %0O; are expressed as percent values:

F. = a factor representing a ratio of the volume of carbon dioxide generated to the
calorific value of the specified fuel type combusted in Figure 1.

Fd = a factor representing a ratio of the volume of dry flue gases generated to the
calorific value of the specified fuel type combusted in Figure 1.

Fuel Type Fq F. Fuel Type Fq F.

Coal, Anthracite 10100 1970 Fuel Oil 9190 1420
Coal, Bituminous 9780 1800 Municipal 9570 1820
Coal, Lignite 9860 1910 Natural Gas 8710 1040
Coal, Sub-Bituminous 9820 1840 Wood 9240 1830

Figure 1. Fuel Type

D. If fuel sample increments are taken and composited during the test and an ultimate
analysis is performed and the GCV is determined, then

321 x 103(%4C)

where Ul = Carbon content by weight expressed as percent

¢ GCV
. [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) — 0.46(%0,)] < 106
d =
GCV

H = Hydrogen, percent; C = Carbon, percent; S = Sulfur, percent; N = Nitrogen, percent;
O = Oxygen, percent
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Client:

Northern Natural Gas

Facility: Clifton Compressor Station
Project #: M224514
Test Location: Unit 30
Date: 12/5/22
Run 1
FTIR Data Analyzer Data
Spectrum Time H20 % CO2 % (wet) HCI ppmvw HF Formaldehyde CO ppmvw Cell Temp Pressure 02 % (dry)

R1_SYS__000661.LAB 11:30 4.55 22 13 ND ND 154 191.0 097 16.77
R1_SYS__000662.LAB 11:31 4.60 22 12 ND ND 14.6 191.0 0.97 16.59
R1_SYS__000663.LAB 11:32 473 23 13 ND ND 134 191.0 097 16.14
R1_SYS__000664.LAB 11:33 5.16 25 14 ND ND 9.9 191.0 0.97 15.82
R1_SYS__000665.LAB 11:34 5.50 28 25 ND ND 75 191.0 097 16
R1_SYS__000666.LAB 11:35 5.33 2.7 3.6 ND ND 7.7 191.0 0.97 15.93
R1_SYS__000667.LAB 11:36 5.40 27 3.2 ND ND 63 191.0 0.97 16.03
R1_SYS__000668.LAB 11:37 5.30 26 24 ND ND 5.6 191.0 0.97 15.96
R1_SYS__000669.LAB 11:38 5.38 27 17 ND ND 54 190.9 0.97 15.87
R1_SYS__000670.LAB 11:39 5.45 2.7 14 ND ND 4.9 190.9 0.97 15.89
R1_SYS__000671.LAB 11:40 5.42 27 12 ND ND 4.6 190.9 0.97 15.87
R1_SYS__000672.LAB 11:41 5.45 2.7 1.0 ND ND 42 191.0 0.97 15.87
R1_SYS__000674.LAB 11:43 5.05 25 0.7 ND ND 4.9 191.0 0.97 16.59
R1_SYS__000675.LAB 11:44 4.89 24 0.6 ND ND 6.2 191.1 0.97 16.26
R1_SYS__000676.LAB 11:45 5.22 26 0.6 ND ND 6.1 1911 0.97 16.23
R1_SYS__000677.LAB 11:46 4.74 23 0.6 ND ND 73 191.1 0.97 16.78
R1_SYS__000678.LAB 11:47 432 21 0.5 ND ND 8.4 191.0 0.97 17.07
R1_SYS__000679.LAB 11:48 4.20 2.0 0.4 ND ND 8.9 191.0 0.97 17.18
R1_SYS__000680.LAB 11:49 4.13 2.0 03 ND ND 95 191.0 0.97 17.25
R1_SYS__000681.LAB 11:50 4.08 2.0 0.2 ND ND 9.8 191.0 0.97 17.29
R1_SYS__000682.LAB 11:51 4.05 19 0.2 ND ND 103 190.9 0.97 17.22
R1_SYS__000683.LAB 11:52 4.06 19 0.3 ND ND 10.8 190.9 0.97 17.22
R1_SYS__000684.LAB 11:53 4.06 19 0.2 ND ND 113 190.9 0.97 17.29
R1_SYS__000685.LAB 11:54 4.11 2.0 0.3 ND ND 115 190.9 0.97 17.23
R1_SYS__000687.LAB 11:56 4.79 24 ND ND ND 10.6 191.0 0.97 16.59
R1_SYS__000688.LAB 11:57 4.83 24 0.2 ND ND 104 191.0 097 16.5
R1_SYS__000689.LAB 11:58 434 21 0.1 ND ND 94 191.0 0.97 16.48
R1_SYS__000690.LAB 11:59 4.88 24 0.2 ND ND 10.6 191.0 0.97 16.96
R1_SYS__000691.LAB 12:00 4.65 23 ND ND ND 118 190.9 0.97 16.46
R1_SYS__000692.LAB 12:01 4.23 2.0 0.1 ND ND 14.0 190.9 0.97 16.94
R1_SYS__000693.LAB 12:02 4.66 23 0.1 ND ND 10.8 190.9 0.97 16.99
R1_SYS__000694.LAB 12:03 5.15 2.7 0.1 ND ND 76 191.0 0.97 16.42
R1_SYS__000695.LAB 12:04 5.23 27 ND ND ND 6.8 191.0 0.97 15.94
R1_SYS__000696.LAB 12:05 5.23 27 ND ND ND 6.4 191.0 0.97 16.01
R1_SYS__000697.LAB 12:06 5.19 27 0.1 ND ND 59 191.1 097 16
R1_SYS__000698.LAB 12:07 5.21 27 ND ND ND 5.4 191.1 0.97 15.96
R1_SYS__000700.LAB 12:09 5.30 27 0.1 ND ND 4.9 191.0 097 15.9
R1_SYS__000701.LAB 12:10 4.93 24 ND ND ND 45 190.9 0.97 15.95
R1_SYS__000702.LAB 12:11 471 22 0.1 ND ND 63 190.9 0.97 16.16
R1_SYS__000703.LAB 12:12 4.68 22 0.1 ND ND 75 190.9 0.97 16.69
R1_SYS__000704.LAB 12:13 471 22 ND ND ND 7.7 191.0 0.97 16.83
R1_SYS__000705.LAB 12:14 4.54 2.1 ND ND ND 8.4 191.0 0.97 16.77
R1_SYS__000706.LAB 12:15 441 2.1 ND ND ND 9.2 191.0 097 16.85
R1_SYS__000707.LAB 12:16 4.38 2.1 ND ND ND 95 191.0 0.97 16.96
R1_SYS__000708.LAB 12:17 4.36 21 0.1 ND ND 10.1 191.0 0.97 17.03
R1_SYS__000709.LAB 12:18 4.42 2.1 ND ND ND 10.5 191.0 0.97 17.06
R1_SYS__000710.LAB 12:19 463 22 0.2 ND ND 10.6 191.0 0.97 17.07
R1_SYS__000712.LAB 12:20 5.08 25 0.2 ND ND 8.8 190.9 0.97 17.01
R1_SYS__000713.LAB 12:23 5.17 26 0.5 ND ND 85 190.9 0.97 16.33
R1_SYS__000714.LAB 12:24 5.10 25 0.6 ND ND 9.3 190.9 0.97 16.25
R1_SYS__000715.LAB 12:25 5.09 25 0.7 ND ND 94 190.9 0.97 16.14
R1_SYS__000716.LAB 12:26 5.05 25 0.8 ND ND 9.6 191.0 0.97 16.22
R1_SYS__000717.LAB 12:27 5.09 25 08 ND ND 96 191.0 0.97 16.21
R1_SYS__000718.LAB 12:28 4.87 24 0.8 ND ND 10.3 191.0 0.97 16.27
R1_SYS__000719.LAB 12:29 4.36 21 0.7 ND ND 13.2 191.0 0.97 16.24
R1_SYS__000720.LAB 12:30 4.41 2.1 0.6 ND ND 134 191.0 0.97 16.31
R1_SYS__000721.LAB 12:31 4.69 23 0.6 ND ND 12.6 1911 0.97 16.83
R1_SYS__000722.LAB 12:32 4.74 23 0.5 ND ND 11.9 191.1 0.97 17.01
R1_SYS__000723.LAB 12:33 4.78 23 04 ND ND 11.9 191.0 0.97 16.76
R1_SYS__000724.LAB 12:34 4.78 23 0.4 ND ND 11.8 191.0 0.97 16.59

Average 4.80 235 0.74 ND ND 9.06 191.01 0.97 16.52
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Client:

Northern Natural Gas

Facility: Clifton Compressor Station
Project #: M224514
Test Location: Unit 30
Date: 12/5/22
Run 2
FTIR Data Analyzer Data
Spectrum Time H20 % CO2 % (wet) HCI ppmvw HF Formaldehyde CO ppmvw Cell Temp Pressure 02 % (dry)

R2_SYS__000819.LAB 12:55 431 21 0.7 ND ND 15.3 190.9 0.97 17.03
R2_SYS__000820.LAB 12:56 4.25 2.1 0.4 0.1 ND 16.3 190.9 0.97 17.00
R2_SYS__000821.LAB 12:57 4.28 21 04 ND ND 16.4 191.0 097 17.00
R2_SYS__000822.LAB 12:58 4.28 2.1 0.3 ND ND 16.4 191.0 0.97 17.01
R2_SYS__000823.LAB 12:59 431 21 0.2 0.1 ND 16.1 191.0 0.97 16.95
R2_SYS__000824.LAB 13:00 4.43 22 0.1 0.1 ND 14.5 191.0 0.97 16.79
R2_SYS__000825.LAB 13:01 464 23 0.1 0.1 ND 12.0 191.0 0.97 16.57
R2_SYS__000826.LAB 13:02 4.84 24 0.2 ND ND 10.0 191.0 0.97 16.34
R2_SYS__000827.LAB 13:03 5.05 26 0.2 ND ND 8.8 191.0 0.97 16.14
R2_SYS__000828.LAB 13:04 5.19 26 0.2 ND ND 7.9 191.0 0.97 16.03
R2_SYS__000829.LAB 13:05 5.10 26 0.2 0.1 ND 83 190.9 0.97 16.15
R2_SYS__000830.LAB 13:06 5.10 26 0.1 ND ND 85 191.0 0.97 16.17
R2_SYS__000831.LAB 13:07 5.08 26 0.2 ND ND 8.7 191.0 0.97 16.17
R2_SYS__000832.LAB 13:08 5.02 25 ND ND ND 9.1 191.1 0.97 16.23
R2_SYS__000833.LAB 13:09 5.13 26 0.1 ND ND 8.1 1911 0.97 16.13
R2_SYS__000834.LAB 13:10 5.15 26 0.1 ND ND 7.8 191.0 0.97 16.09
R2_SYS__000835.LAB 13:11 5.19 26 ND 0.1 ND 73 190.9 0.97 16.10
R2_SYS__000836.LAB 13:12 5.19 26 ND ND ND 72 190.9 0.97 16.09
R2_SYS__000837.LAB 13:13 5.17 26 0.1 ND ND 7.1 190.9 0.97 16.08
R2_SYS__000838.LAB 13:14 5.13 26 ND ND ND 7.1 191.0 0.97 16.11
R2_SYS__000839.LAB 13:15 5.08 25 0.2 ND ND 77 191.0 0.97 16.16
R2_SYS__000840.LAB 13:16 5.10 26 0.2 ND ND 7.8 190.9 0.97 16.20
R2_SYS__000841.LAB 13:17 5.03 25 03 ND ND 83 190.9 0.97 16.15
R2_SYS__000842.LAB 13:18 4.99 25 0.2 ND ND 8.7 190.9 0.97 16.21
R2_SYS__000843.LAB 13:19 4.99 25 0.2 ND ND 9.0 190.9 0.97 16.25
R2_SYS__000844.LAB 13:20 5.03 25 0.2 0.1 ND 9.1 190.9 0.97 16.25
R2_SYS__000845.LAB 13:21 4.93 24 0.2 0.1 ND 94 190.9 0.97 16.22
R2_SYS__000846.LAB 13:22 4.97 25 ND ND ND 9.4 190.9 0.97 16.29
R2_SYS__000847.LAB 13:23 4.97 25 0.1 0.1 ND 95 191.0 0.97 16.28
R2_SYS__000848.LAB 13:24 4.94 25 0.2 0.1 ND 95 191.0 0.97 16.27
R2_SYS__000849.LAB 13:25 4.94 24 ND ND ND 9.7 191.0 0.97 16.27
R2_SYS__000850.LAB 13:26 4.49 22 ND ND ND 12.0 191.0 0.97 16.27
R2_SYS__000851.LAB 13:27 4.20 2.1 ND ND ND 13.6 1911 0.97 16.46
R2_SYS__000852.LAB 13:28 4.37 2.1 ND ND ND 134 191.1 0.97 16.96
R2_SYS__000853.LAB 13:29 4.58 23 ND ND ND 12.7 191.0 0.97 17.03
R2_SYS__000854.LAB 13:30 4.64 23 ND ND ND 12.4 191.0 0.97 16.77
R2_SYS__000855.LAB 13:31 4.65 23 ND ND ND 123 191.0 0.97 16.64
R2_SYS__000856.LAB 13:32 4.67 23 ND 0.1 ND 11.9 191.0 097 16.59
R2_SYS__000857.LAB 13:33 4.67 23 0.1 ND ND 121 191.0 0.97 16.59
R2_SYS__000858.LAB 13:34 4.66 23 ND ND ND 12.2 191.0 0.97 16.55
R2_SYS__000859.LAB 13:35 4.65 23 ND ND ND 12.2 191.0 0.97 16.59
R2_SYS__000860.LAB 13:36 4.33 2.1 ND ND ND 13.9 191.0 0.97 16.56
R2_SYS__000861.LAB 13:37 431 2.1 ND ND ND 14.7 191.0 097 16.59
R2_SYS__000862.LAB 13:38 4.40 22 ND 0.1 ND 14.4 191.0 0.97 16.86
R2_SYS__000863.LAB 13:39 4.37 22 ND ND ND 14.2 191.0 097 16.97
R2_SYS__000864.LAB 13:40 4.44 22 ND ND ND 14.1 191.0 0.97 16.84
R2_SYS__000865.LAB 13:41 4.50 22 ND 0.1 ND 12.7 190.9 0.97 16.83
R2_SYS__000866.LAB 13:42 4.70 23 ND ND ND 11.0 191.0 0.97 16.79
R2_SYS__000867.LAB 13:43 4.92 25 ND ND ND 8.8 191.0 0.97 16.71
R2_SYS__000868.LAB 13:44 5.15 26 ND ND ND 7.6 191.0 0.97 16.60
R2_SYS__000869.LAB 13:45 5.07 26 ND ND ND 76 191.0 0.97 16.38
R2_SYS__000870.LAB 1346 5.07 26 ND 0.2 ND 75 191.0 0.97 16.13
R2_SYS__000871.LAB 13:47 5.05 26 ND 0.1 ND 76 191.0 0.97 16.00
R2_SYS__000872.LAB 1348 5.02 26 ND 0.1 ND 7.6 190.9 0.97 16.10
R2_SYS__000873.LAB 13:49 4.90 25 ND ND ND 83 191.0 0.97 16.11
R2_SYS__000874.LAB 13:50 4.98 26 ND ND ND 83 191.1 0.97 16.11
R2_SYS__000875.LAB 13:51 4.94 25 ND ND ND 8.7 1912 0.97 16.12
R2_SYS__000876.LAB 13:52 5.00 26 ND ND ND 8.4 191.1 0.97 16.21
R2_SYS__000877.LAB 13:53 5.09 26 ND ND ND 74 191.0 0.97 16.15
R2_SYS__000878.LAB 13:54 5.10 26 ND 03 ND 6.6 191.0 0.97 16.20

Average 4.81 241 0.21 0.13 ND 10.42 191.00 0.97 16.42
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Client:

Northern Natural Gas

Facility: Clifton Compressor Station
Project #: M224514
Test Location: Unit 30
Date: 12/5/22
Run 3
FTIR Data Analyzer Data
Spectrum Time H20 % CO2 % (wet) HCI ppmvw HF Formaldehyde CO ppmvw Cell Temp Pressure 02 % (dry)

R3_SYS__000953.LAB 12:03 4.77 25 04 ND ND 86 191.0 0.98 16.16
R3_SYS__000954.LAB 12:04 4.76 25 0.4 ND ND 8.9 191.0 0.98 16.17
R3_SYS__000955.LAB 12:05 4.80 25 0.2 0.1 ND 838 191.0 0.98 16.15
R3_SYS__000956.LAB 12:06 4.81 25 0.2 ND ND 9.0 190.9 0.98 16.20
R3_SYS__000957.LAB 12:07 4.78 25 0.2 ND ND 9.2 191.0 0.98 16.14
R3_SYS__000958.LAB 12:08 4.82 25 ND ND ND 9.1 191.0 0.98 16.19
R3_SYS__000959.LAB 12:09 4.84 25 ND 02 ND 9.1 191.0 0.98 16.08
R3_SYS__000960.LAB 12:10 4.82 25 0.1 0.1 ND 9.1 191.0 0.98 16.01
R3_SYS__000961.LAB 12:11 4.95 26 0.2 ND ND 78 191.0 0.98 15.99
R3_SYS__000962.LAB 12:12 4.99 26 0.1 ND ND 7.1 191.1 0.98 15.95
R3_SYS__000963.LAB 12:13 5.03 26 0.1 0.2 ND 65 1911 0.98 15.90
R3_SYS__000964.LAB 12:14 5.07 27 ND ND ND 5.7 191.0 0.98 15.93
R3_SYS__000965.LAB 12:15 5.06 26 ND ND ND 56 190.9 0.98 15.89
R3_SYS__000966.LAB 12:16 5.12 26 0.1 ND ND 48 191.0 0.98 15.85
R3_SYS__000967.LAB 12:17 5.16 27 0.1 ND ND 4.6 191.0 0.98 15.86
R3_SYS__000968.LAB 12:18 5.17 27 ND 0.2 ND 43 191.0 0.98 15.84
R3_SYS__000969.LAB 12:19 5.18 27 0.2 0.2 ND 4.0 191.0 0.98 15.86
R3_SYS__000970.LAB 12:20 5.19 27 0.2 0.1 ND 3.8 191.0 0.98 15.93
R3_SYS__000971.LAB 12:21 5.11 26 ND 02 ND 38 1911 0.98 16.21
R3_SYS__000972.LAB 12:22 4.93 25 0.2 ND ND 4.4 191.0 0.98 16.29
R3_SYS__000973.LAB 12:23 4.77 24 ND 02 ND 5.1 190.9 0.98 16.01
R3_SYS__000974.LAB 12:24 5.08 26 ND 0.1 ND 5.0 190.9 0.98 16.03
R3_SYS__000975.LAB 12:25 5.09 26 0.1 ND ND 54 190.9 0.98 16.23
R3_SYS__000976.LAB 12:26 4.89 24 0.1 ND ND 5.7 191.0 0.98 16.55
R3_SYS__000977.LAB 12:27 4.59 23 ND 0.1 ND 71 191.0 0.98 16.36
R3_SYS__000978.LAB 12:28 4.74 24 ND 0.1 ND 6.6 191.0 0.98 15.84
R3_SYS__000979.LAB 12:29 5.23 27 ND ND ND 4.9 191.0 0.98 15.93
R3_SYS__000980.LAB 12:30 5.14 26 ND 0.1 ND 5.1 191.0 0.98 15.92
R3_SYS__000981.LAB 12:31 5.14 26 ND 0.1 ND 48 191.0 0.98 15.86
R3_SYS__000982.LAB 12:32 5.20 27 ND ND ND 4.4 191.0 0.98 15.87
R3_SYS__000983.LAB 12:33 5.19 27 ND 0.1 ND 41 190.9 0.98 15.84
R3_SYS__000984.LAB 12:34 5.21 27 ND 0.2 ND 39 190.9 0.98 15.85
R3_SYS__000985.LAB 12:35 5.24 27 ND 0.1 ND 37 190.9 0.98 15.91
R3_SYS__000986.LAB 12:36 5.21 26 ND 0.1 ND 37 191.0 0.98 15.95
R3_SYS__000987.LAB 12:37 5.16 26 ND 0.1 ND 38 1911 0.98 15.95
R3_SYS__000988.LAB 12:38 5.16 26 0.1 0.2 ND 36 1912 0.98 15.96
R3_SYS__000989.LAB 12:39 5.10 26 ND 0.1 ND 35 191.2 0.98 15.96
R3_SYS__000990.LAB 12:40 5.08 26 ND 0.1 ND 36 191.1 0.98 15.96
R3_SYS__000991.LAB 12:41 5.08 26 ND 02 ND 36 190.9 0.98 15.97
R3_SYS__000992.LAB 12:42 5.07 26 ND 0.1 ND 36 190.9 0.98 15.99
R3_SYS__000993.LAB 12:43 5.04 26 ND 0.1 ND 35 190.8 0.98 16.00
R3_SYS__000994.LAB 12:44 5.04 26 0.1 0.1 ND 36 190.8 0.98 15.98
R3_SYS__000995.LAB 12:45 5.04 26 ND ND ND 37 190.8 0.98 15.97
R3_SYS__000996.LAB 12:46 5.01 26 ND ND ND 36 190.9 0.98 15.98
R3_SYS__000997.LAB 12:47 5.03 26 ND 0.1 ND 36 1911 0.98 15.97
R3_SYS__000998.LAB 12:48 5.04 26 ND 0.1 ND 3.8 191.1 0.98 15.98
R3_SYS__000999.LAB 12:49 5.09 26 ND 02 ND 37 191.0 0.98 15.96
R3_SYS__001000.LAB 12:50 5.16 26 ND 0.1 ND 3.8 191.0 0.97 15.97
R3_SYS__001001.LAB 12:51 5.17 26 ND 0.1 ND 38 191.0 0.97 15.98
R3_SYS__001002.LAB 12:52 5.14 26 ND 0.2 ND 3.8 191.0 0.97 16.09
R3_SYS__001003.LAB 12:53 5.17 26 ND 0.1 ND 38 191.0 0.97 15.96
R3_SYS__001004.LAB 12:54 5.14 26 ND 0.1 ND 39 190.9 0.97 15.97
R3_SYS__001005.LAB 12:55 5.13 26 ND 0.1 ND 38 190.9 0.97 15.98
R3_SYS__001006.LAB 12:56 5.13 26 ND 0.2 ND 3.8 190.9 0.97 15.97
R3_SYS__001007.LAB 12:57 5.12 26 ND 0.1 ND 39 191.0 0.97 15.98
R3_SYS__001008.LAB 12:58 5.12 26 ND 0.1 ND 3.8 191.0 0.98 15.96
R3_SYS__001009.LAB 12:59 5.10 26 ND 02 ND 41 1911 0.97 15.97
R3_SYS__001010.LAB 13:00 5.08 26 ND 0.2 ND 39 191.1 0.98 15.99
R3_SYS__001011.LAB 13:01 5.12 26 ND 02 ND 39 1911 0.97 15.97
R3_SYS__001012.LAB 13:02 5.14 26 ND 0.2 ND 39 191.0 0.98 15.96

Average 5.05 2.59 0.17 0.15 ND 5.02 191.01 0.98 16.00
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Client:

Northern Natural Gas

Facility: Clifton Compressor Station
Project #: M224514
Test Location: Unit 30
Date: 12/5/22
Run 4
FTIR Data Analyzer Data
Spectrum Time H20 % CO2 % (wet) HCI ppmvw HF Formaldehyde CO ppmvw Cell Temp Pressure 02 % (dry)

R4_SYS__001103.LAB 15:28 4.88 26 03 0.2 ND 41 191.0 0.98 16.03
R4_SYS__001104.LAB 15:29 4.88 26 0.2 0.2 ND 3.9 191.0 0.98 16.05
R4_SYS__001105.LAB 15:30 4.89 26 0.1 0.1 ND 41 191.0 0.98 16.04
R4_SYS__001106.LAB 15:31 4.93 26 ND 0.2 ND 3.9 191.0 0.98 16.06
R4_SYS__001107.LAB 15:32 4.94 26 ND 02 ND 4.0 191.1 0.98 16.04
R4_SYS__001108.LAB 15:33 4.95 26 ND 0.1 ND 41 191.1 0.98 16.05
R4_SYS__001109.LAB 15:34 4.92 26 ND 02 ND 41 191.0 0.98 16.06
R4_SYS__001110.LAB 15:35 4.93 26 ND 0.2 ND 41 191.0 0.98 16.05
R4_SYS__001111.LAB 15:36 4.93 26 ND 02 ND 41 191.0 0.98 16.06
R4_SYS__001112.LAB 15:37 4.95 26 ND 0.1 ND 41 191.0 0.98 16.06
R4_SYS__001113.LAB 15:38 4.99 26 ND 02 ND 39 191.0 0.98 16.05
R4_SYS__001114.LAB 15:39 5.30 26 ND 0.1 ND 41 191.0 0.98 16.06
R4_SYS__001115.LAB 15:40 5.64 26 ND 02 ND 39 191.0 0.98 16.04
R4_SYS__001116.LAB 15:41 5.45 26 ND 0.2 ND 4.0 191.0 0.98 16.06
R4_SYS__001117.LAB 15:42 5.22 26 ND 02 ND 4.0 191.0 0.98 16.03
R4_SYS__001118.LAB 1543 5.11 26 ND 0.2 ND 4.2 190.9 0.98 16.06
R4_SYS__001119.LAB 15:44 5.14 26 ND ND ND 4.0 191.0 0.98 16.05
R4_SYS__001120.LAB 15:45 5.12 26 0.2 0.2 ND 4.2 191.0 0.98 16.06
R4_SYS__001121.LAB 15:46 5.12 26 03 0.1 ND 41 191.0 0.98 16.05
R4_SYS__001122.LAB 15:47 5.06 26 0.2 0.1 ND 4.2 190.9 0.98 16.06
R4_SYS__001123.LAB 15:48 5.02 26 0.2 0.2 ND 41 190.9 0.98 16.06
R4_SYS__001124.LAB 15:49 5.00 26 0.2 ND ND 41 191.0 0.98 16.05
R4_SYS__001125.LAB 15:50 5.01 26 0.2 0.1 ND 41 191.0 0.98 16.06
R4_SYS__001126.LAB 15:51 5.04 26 0.2 0.2 ND 4.2 190.9 0.98 16.06
R4_SYS__001127.LAB 15:52 5.06 26 0.1 0.1 ND 41 190.9 0.98 16.08
R4_SYS__001128.LAB 15:53 5.07 26 0.1 0.1 ND 41 190.9 0.98 16.05
R4_SYS__001129.LAB 15:54 5.06 26 0.2 0.2 ND 41 190.9 0.98 16.06
R4_SYS__001130.LAB 15:55 5.07 26 ND 0.1 ND 4.0 191.0 0.98 16.06
R4_SYS__001131.LAB 15:56 5.06 26 0.1 0.2 ND 43 1911 0.98 16.08
R4_SYS__001132.LAB 15:57 5.08 26 ND 0.2 ND 4.0 191.1 0.98 16.05
R4_SYS__001133.LAB 15:58 5.06 26 0.2 0.1 ND 4.2 1911 0.98 16.05
R4_SYS__001134.LAB 15:59 5.06 26 0.1 0.2 ND 4.2 191.1 0.98 16.06
R4_SYS__001135.LAB 16:00 5.28 26 ND 02 ND 41 191.0 0.98 16.07
R4_SYS__001136.LAB 16:01 5.69 26 ND 0.2 ND 4.2 190.9 0.98 16.05
R4_SYS__001137.LAB 16:02 5.50 26 ND 02 ND 41 190.9 0.98 16.07
R4_SYS__001138.LAB 16:03 5.20 26 ND 0.2 ND 41 190.9 0.98 16.06
R4_SYS__001139.LAB 16:04 5.08 26 ND 0.1 ND 41 191.0 0.98 16.06
R4_SYS__001140.LAB 16:05 5.03 26 ND 0.2 ND 41 190.9 0.98 16.06
R4_SYS__001141.LAB 16:06 5.00 26 ND 0.1 ND 41 190.9 0.98 16.04
R4_SYS__001142.LAB 16:07 4.97 26 0.1 0.2 ND 41 190.9 0.98 16.07
R4_SYS__001143.LAB 16:08 4.96 26 0.2 0.1 ND 43 190.9 0.98 16.08
R4_SYS__001144.LAB 16:09 4.97 26 0.1 0.1 ND 43 190.9 0.98 16.08
R4_SYS__001145.LAB 16:10 4.98 26 0.1 0.2 ND 44 190.9 0.98 16.10
R4_SYS__001146.LAB 16:11 5.01 26 0.2 0.2 ND 45 190.9 0.98 16.09
R4_SYS__001147.LAB 16:12 5.04 26 0.1 ND ND 48 190.9 0.98 16.09
R4_SYS__001148.LAB 16:13 5.06 26 ND 0.2 ND 48 191.0 0.98 16.11
R4_SYS__001149.LAB 16:14 5.06 26 0.1 0.1 ND 48 191.0 0.98 16.10
R4_SYS__001150.LAB 16:15 5.03 26 ND 03 ND 4.9 191.0 0.98 16.10
R4_SYS__001151.LAB 16:16 5.01 26 ND 02 ND 5.1 191.0 0.98 16.10
R4_SYS__001152.LAB 16:17 5.03 26 0.1 0.1 ND 4.9 191.0 0.98 16.10
R4_SYS__001153.LAB 16:18 5.02 26 ND 0.1 ND 5.1 191.0 0.98 16.09
R4_SYS__001154.LAB 16:19 5.08 26 0.1 0.1 ND 4.9 191.0 0.98 16.11
R4_SYS__001155.LAB 16:20 5.08 26 0.1 0.1 ND 4.9 191.0 0.98 16.08
R4_SYS__001156.LAB 16:21 5.05 26 ND 0.1 ND 5.0 190.9 0.98 16.08
R4_SYS__001157.LAB 16:22 5.08 26 0.1 0.2 ND 5.0 190.9 0.98 16.09
R4_SYS__001158.LAB 16:23 5.07 26 ND 0.2 ND 5.2 190.9 0.98 16.08
R4_SYS__001159.LAB 16:24 5.06 26 ND ND ND 5.1 190.9 0.98 16.09
R4_SYS__001160.LAB 16:25 5.02 26 ND 0.2 ND 53 190.9 0.98 16.10
R4_SYS__001161.LAB 16:26 5.05 26 ND 0.1 ND 5.2 190.9 0.98 16.12
R4_SYS__001162.LAB 16:27 5.04 26 ND 0.2 ND 5.2 190.9 0.98 16.09

Average 5.07 2.62 0.17 0.16 ND 435 191.00 0.98 16.07
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Client: Northern Natural Gas

Facility: Clifton Compressor Station

Project #: M224514
Test Location: Unit 30
Date: 12/5/22

Run5
FTIR Data Analyzer Data
Spectrum Time H20 % CO2 % (wet) HCI ppmvw HF Formaldehyde  CO ppmvw  CO2 % (wet)  Cell Temp Pressure 02 % (dry)

R5_SYS__001256.LAB 16:45 3.86 2.0 0.2 0.1 ND 114 114 191.1 098 16.37
R5_SYS__001257.LAB 16:46 434 23 0.2 0.1 ND 9.9 9.9 191.0 098 16.14
R5_SYS__001258.LAB 16:47 4.64 25 0.2 02 ND 8.2 8.2 191.0 098 16.08
R5_SYS__001259.LAB 16:48 4.80 26 0.1 02 ND 76 76 191.0 098 16.09
R5_SYS__001260.LAB 16:49 4.86 26 0.2 02 ND 72 7.2 190.9 098 16.06
R5_SYS__001261.LAB 16:50 4.87 26 0.2 ND ND 7.0 7.0 1909 098 16.04
RS_SYS__001262.LAB 16:51 4.92 26 0.1 02 ND 65 6.5 190.9 098 16.04
R5_SYS__001263.LAB 16:52 4.9 26 ND 02 ND 6.0 6.0 191.0 098 16.04
RS_SYS__001264.LAB 16:53 5.03 26 0.1 02 ND 5.6 5.6 191.0 098 16.01
R5_SYS__001265.LAB 16:54 5.54 26 ND 02 ND 53 53 191.0 098 16.00
R5_SYS__001266.LAB 16:55 5.55 26 ND 02 ND 5.1 5.1 191.0 098 16.03
R5_SYS__001267.LAB 16:56 5.62 26 ND 02 ND 5.0 5.0 191.0 098 15.99
R5_SYS__001268.LAB 16:57 5.50 26 0.1 02 ND 48 48 191.0 098 15.99
R5_SYS__001269.LAB 16:58 525 27 ND ND ND 46 46 191.0 098 16.02
RS_SYS__001270.LAB 16:59 5.25 26 ND 02 ND 44 4.4 191.0 098 15.99
R5_SYS__001271.LAB 17:00 527 27 ND 02 ND 43 43 1911 098 16.00
RS_SYS__001272.LAB 17:01 5.27 27 ND 02 ND 42 4.2 191.1 098 16.03
R5_SYS__001273.LAB 17:02 525 26 ND ND ND 42 4.2 191.0 098 16.02
RS_SYS__001274.LAB 17:03 5.28 26 0.1 02 ND 4.0 4.0 191.0 098 16.02
R5_SYS__001275.LAB 17:04 527 26 0.1 0.1 ND 39 39 1910 098 16.05
R5_SYS__001276.LAB 17:05 5.23 26 0.1 ND ND 41 4.1 191.0 098 16.05
R5_SYS__001277.LAB 17:06 525 26 0.1 0.1 ND 38 38 191.0 098 16.06
RS_SYS__001278.LAB 17:07 5.26 26 0.1 02 ND 4.0 4.0 191.0 098 16.08
R5_SYS__001279.LAB 17:08 525 26 ND ND ND 4.0 4.0 191.0 098 16.08
R5_SYS__001280.LAB 17:09 5.22 26 0.2 0.1 ND 39 3.9 190.9 098 16.06
R5_SYS__001281.LAB 17:10 523 26 0.2 02 ND 37 37 1909 098 16.07
RS_SYS__001282.LAB 17:11 5.22 26 ND 0.1 ND 3.9 3.9 190.9 098 16.09
R5_SYS__001283.LAB 17:12 5.19 26 0.1 ND ND 4.0 4.0 191.0 098 16.10
R5_SYS__001284.LAB 17:13 5.18 26 ND 02 ND 4.0 4.0 191.0 098 16.10
R5_SYS__001285.LAB 17:14 5.16 26 ND 0.1 ND 38 38 191.0 098 16.08
R5_SYS__001286.LAB 17:15 5.19 26 0.1 0.1 ND 4.0 4.0 191.0 098 16.08
R5_SYS__001287.LAB 17:16 5.17 26 ND 0.1 ND 39 39 191.0 098 16.09
RS_SYS__001288.LAB 17:17 5.16 26 ND ND ND 3.9 3.9 191.0 098 16.11
R5_SYS__001289.LAB 17:18 5.15 26 0.1 0.1 ND 39 39 1909 098 16.08
R5_SYS__001290.LAB 17:19 5.16 26 ND 0.1 ND 4.0 4.0 190.9 098 16.09
R5_SYS__001291.LAB 17:20 5.17 26 ND ND ND 39 39 190.9 098 16.09
R5_SYS__001292.LAB 17:21 5.17 26 ND 0.1 ND 3.9 3.9 190.9 098 16.09
R5_SYS__001293.LAB 17:22 5.20 26 ND 02 ND 39 39 1909 098 16.10
RS_SYS__001294.LAB 17:23 5.20 26 ND 0.1 ND 3.9 3.9 191.0 098 16.10
R5_SYS__001295.LAB 17:24 522 26 ND 0.1 ND 39 39 191.0 098 16.10
R5_SYS__001296.LAB 17:25 5.23 26 0.1 0.1 ND 39 3.9 191.1 098 16.08
R5_SYS__001297.LAB 17:26 527 26 ND 0.1 ND 4.0 4.0 1911 098 16.08
RS_SYS__001298.LAB 17:27 5.25 26 ND 0.1 ND 4.0 4.0 191.1 098 16.09
R5_SYS__001299.LAB 17:28 522 26 0.1 02 ND 4.0 4.0 1911 098 16.08
R5_SYS__001300.LAB 17:29 5.19 26 ND 02 ND 3.9 3.9 191.1 098 16.06
R5_SYS__001301.LAB 17:30 5.17 26 ND 02 ND 4.0 4.0 191.0 098 16.08
RS_SYS__001302.LAB 17:31 5.14 26 ND 02 ND 4.0 4.0 191.0 098 16.09
R5_SYS__001303.LAB 17:32 5.12 26 ND 0.1 ND 4.0 4.0 1909 098 16.08
RS_SYS__001304.LAB 17:33 5.11 26 ND 0.1 ND 42 4.2 190.9 098 16.09
R5_SYS__001305.LAB 17:34 5.12 26 0.1 02 ND 4.0 4.0 1909 098 16.08
R5_SYS__001306.LAB 17:35 5.13 26 ND 0.1 ND 3.9 3.9 190.9 098 16.07
R5_SYS__001307.LAB 17:36 5.13 26 ND 02 ND 39 39 1909 098 16.08
R5_SYS__001308.LAB 17:37 5.11 26 ND 0.1 ND 41 4.1 190.9 098 16.10
R5_SYS__001309.LAB 17:38 5.12 26 ND 0.1 ND 41 41 1909 098 16.09
R5_SYS__001310.LAB 17:39 5.17 26 ND 0.1 ND 41 4.1 191.0 098 16.09
R5_SYS__001311.LAB 17:40 522 26 ND 0.1 ND 4.0 4.0 191.0 098 16.08
RS_SYS__001312.LAB 17:41 5.22 26 ND 02 ND 4.0 4.0 191.0 098 16.09
R5_SYS__001313.LAB 17:42 523 26 ND 02 ND 4.0 4.0 191.0 098 16.09
RS_SYS__001314.LAB 17:43 5.19 26 ND 02 ND 4.0 4.0 191.0 098 16.09
R5_SYS__001315.LAB 17:44 5.20 26 ND 0.1 ND 39 39 191.0 098 16.08

Average 5.15 2.60 0.14 0.16 ND 4.63 4.63 191.02 0.98 16.07
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Northern Natural Gas

Facility: Clifton Compressor Station
Project #: M224514
Test Location: Unit 30
Date: 12/5/22
Run 6
FTIR Data Analyzer Data
Spectrum Time H20 % CO2 % (wet) HCI ppmvw HF Formaldehyde CO ppmvw Cell Temp Pressure 02 % (dry)

R6_SYS__001403.LAB 18:01 3.64 22 1.0 0.2 ND 34 190.9 0.98 16.05
R6_SYS__001404.LAB 18:02 4.68 26 05 0.2 ND 41 190.9 0.98 16.07
R6_SYS__001405.LAB 18:03 4.75 26 04 0.2 ND 4.2 191.0 0.98 16.06
R6_SYS__001406.LAB 18:04 4.78 26 03 0.2 ND 41 191.0 0.98 16.06
R6_SYS__001407.LAB 18:05 4.82 26 0.2 0.2 ND 4.1 191.0 0.98 16.07
R6_SYS__001408.LAB 18:06 4.86 26 0.2 0.2 ND 41 191.0 0.98 16.08
R6_SYS__001409.LAB 18:07 4.89 2.7 ND 0.1 ND 4.2 191.0 0.98 16.07
R6_SYS__001410.LAB 18:08 533 26 0.2 0.2 ND 43 191.0 0.98 16.07
R6_SYS__001411.LAB 18:09 5.59 26 0.2 0.2 ND 4.2 191.0 0.98 16.07
R6_SYS__001412.LAB 18:10 554 26 ND 0.2 ND 4.2 191.0 0.98 16.08
R6_SYS__001413.LAB 18:11 5.30 26 ND 0.2 ND 4.2 191.0 0.98 16.07
R6_SYS__001414.LAB 18:12 5.25 26 ND 0.1 ND 41 191.0 0.98 16.06
R6_SYS__001415.LAB 18:13 5.22 26 0.1 0.2 ND 4.1 191.0 0.98 16.06
R6_SYS__001416.LAB 18:14 5.19 26 0.2 0.2 ND 4.2 191.0 0.98 16.08
R6_SYS__001417.LAB 18:15 5.16 26 0.2 0.1 ND 43 191.0 0.97 16.08
R6_SYS__001418.LAB 18:16 5.15 26 0.2 0.2 ND 4.2 191.0 0.97 16.08
R6_SYS__001419.LAB 18:17 5.17 26 0.2 0.1 ND 43 191.0 0.97 16.06
R6_SYS__001420.LAB 18:18 5.17 26 0.2 0.1 ND 41 191.0 0.97 16.07
R6_SYS__001421.LAB 18:19 5.15 26 0.2 0.2 ND 4.1 190.9 0.97 16.09
R6_SYS__001422.LAB 18:20 5.20 26 ND 0.1 ND 43 191.0 0.97 16.09
R6_SYS__001423.LAB 18:21 5.21 26 0.1 0.2 ND 4.2 191.0 0.97 16.06
R6_SYS__001424.LAB 18:22 521 27 0.1 0.1 ND 4.2 191.0 0.97 16.08
R6_SYS__001425.LAB 18:23 5.18 26 0.1 0.1 ND 43 191.0 0.97 16.09
R6_SYS__001426.LAB 18:24 5.18 26 0.1 0.1 ND 43 191.0 0.97 16.10
R6_SYS__001427.LAB 18:25 5.20 26 0.2 0.2 ND 43 191.0 0.97 16.08
R6_SYS__001428.LAB 18:26 5.25 26 0.1 0.1 ND 43 191.0 0.97 16.09
R6_SYS__001429.LAB 18:27 532 26 ND 0.2 ND 43 191.0 0.97 16.08
R6_SYS__001430.LAB 18:28 5.29 27 ND 0.2 ND 4.2 191.0 0.97 16.07
R6_SYS__001431.LAB 18:29 532 26 ND 0.1 ND 4.2 191.0 0.97 16.08
R6_SYS__001432.LAB 18:30 5.27 27 ND 0.2 ND 44 190.9 0.97 16.10
R6_SYS__001433.LAB 18:31 5.27 26 ND 0.1 ND 43 191.0 0.97 16.08
R6_SYS__001434.LAB 18:32 5.27 27 ND 0.1 ND 43 191.0 0.97 16.10
R6_SYS__001435.LAB 18:33 5.29 26 ND 0.2 ND 43 191.0 0.97 16.09
R6_SYS__001436.LAB 18:34 5.29 26 ND 0.1 ND 4.2 191.0 0.97 16.09
R6_SYS__001437.LAB 18:35 5.27 26 ND 0.1 ND 4.2 191.0 0.97 16.10
R6_SYS__001438.LAB 18:36 5.25 26 ND 0.1 ND 4.2 190.9 0.97 16.10
R6_SYS__001439.LAB 18:37 5.22 26 ND 0.1 ND 44 190.9 0.97 16.09
R6_SYS__001440.LAB 18:38 521 27 ND 0.2 ND 43 190.9 0.97 16.11
R6_SYS__001441.LAB 18:39 5.24 2.6 ND 0.1 ND 43 190.9 0.97 16.10
R6_SYS__001442.LAB 18:40 530 26 ND 0.1 ND 43 191.0 0.97 16.10
R6_SYS__001443.LAB 18:41 5.27 2.6 ND 0.2 ND 43 191.0 0.97 16.10
R6_SYS__001444.LAB 18:42 521 27 0.2 0.1 ND 4.5 191.0 0.97 16.11
R6_SYS__001445.LAB 18:43 5.24 2.7 ND 0.1 ND 46 191.0 0.97 16.10
R6_SYS__001446.LAB 18:44 5.25 26 ND 0.1 ND 43 191.0 0.97 16.10
R6_SYS__001447.LAB 18:45 5.28 2.7 ND 0.1 ND 43 191.0 0.97 16.10
R6_SYS__001448.LAB 18:46 5.25 27 ND 0.1 ND 45 191.1 0.97 16.10
R6_SYS__001449.LAB 18:47 5.20 2.7 ND 0.1 ND 44 191.1 0.97 16.12
R6_SYS__001450.LAB 18:48 521 27 ND ND ND 45 191.1 0.97 16.11
R6_SYS__001451.LAB 18:49 5.24 2.7 ND 0.1 ND 4.5 191.0 0.97 16.11
R6_SYS__001452.LAB 18:50 534 26 ND ND ND 43 191.0 0.97 16.11
R6_SYS__001453.LAB 18:51 531 26 ND 0.2 ND 44 191.0 0.97 16.11
R6_SYS__001454.LAB 18:52 530 26 ND 0.1 ND 44 191.0 0.97 16.11
R6_SYS__001455.LAB 18:53 5.28 26 ND 0.2 ND 44 191.0 0.97 16.10
R6_SYS__001456.LAB 18:54 5.28 27 ND 0.2 ND 44 191.0 0.97 16.10
R6_SYS__001457.LAB 18:55 5.22 26 0.1 ND ND 43 191.0 0.97 16.12
R6_SYS__001458.LAB 18:56 522 26 ND 0.1 ND 44 190.9 0.97 16.10
R6_SYS__001459.LAB 18:57 5.26 2.7 ND 0.1 ND 44 190.9 0.97 16.11
R6_SYS__001460.LAB 18:58 5.28 26 ND ND ND 43 190.9 0.97 16.09
R6_SYS__001461.LAB 18:59 531 2.7 ND ND ND 44 191.0 0.97 16.08
R6_SYS__001462.LAB 19:00 5.28 27 ND 0.1 ND 43 191.0 0.97 16.10

Average 5.19 2.63 0.23 0.16 ND 4.27 191.00 0.97 16.09
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Client:

Facilit

Project #:
Test Location:
Date: 12/6/22

Northern Natural Gas
Clifton Compressor Station

M224514
Unit 30

Run7
FTIR Data Analyzer Data
Spectrum Time H20 % CO2 % (wet) HCI ppmvw HF Formaldehy CO ppmvw Cell Temp Pressure 02 % (dry)

R7_SYS_000269.LAB 7:48 5.19 2.7 14 ND ND 5.4 191.0 0.97 16.01
R7_SYS_000270.LAB 7:49 5.20 2.7 11 0.1 ND 53 191.0 0.97 15.95
R7_SYS_000271.LAB 7:50 5.27 2.7 12 0.1 ND 5.2 191.0 0.97 15.95
R7_SYS_000272.LAB 7:51 5.25 2.7 1.0 0.1 ND 5.4 190.9 0.97 15.93
R7_SYS_000273.LAB 7:52 5.26 2.7 1.0 0.1 ND 53 191.1 0.97 15.92
R7_SYS_000274.LAB 7:53 5.24 2.7 0.9 0.1 ND 53 191.1 0.97 15.92
R7_SYS_000275.LAB 7:54 5.24 2.7 0.8 0.1 ND 53 191.1 0.97 15.95
R7_SYS_000276.LAB 7:55 5.26 2.7 0.7 ND ND 53 191.1 0.97 15.96
R7_SYS_000277.LAB 7:56 5.24 2.7 0.7 0.1 ND 53 191.0 0.97 15.98
R7_SYS_000278.LAB 7:57 5.22 2.7 0.7 ND ND 5.4 190.9 0.97 15.93
R7_SYS_000279.LAB 7:58 5.25 2.7 0.7 0.1 ND 53 190.9 0.97 15.96
R7_SYS_000280.LAB 7:59 5.19 2.7 0.8 ND ND 53 190.9 0.97 15.95
R7_SYS_000281.LAB 8:00 5.21 2.7 05 0.1 ND 53 190.9 0.97 15.93
R7_SYS_000282.LAB 8:01 5.21 2.7 05 0.1 ND 5.1 190.9 0.97 15.94
R7_SYS_000283.LAB 8:02 5.21 2.7 0.6 0.1 ND 53 190.9 0.97 15.91
R7_SYS_000284.LAB 8:03 5.18 2.7 0.6 0.2 ND 5.2 190.9 0.97 15.93
R7_SYS_000285.LAB 8:04 5.19 2.7 05 0.2 ND 53 191.0 0.97 15.93
R7_SYS_000286.LAB 8:05 5.21 27 0.5 0.2 ND 5.5 191.2 0.97 15.9
R7_SYS_000287.LAB 8:06 5.18 2.7 05 0.2 ND 5.4 191.1 0.97 15.92
R7_SYS_000288.LAB 8:07 5.19 27 0.5 0.2 ND 5.3 191.0 0.97 15.9
R7_SYS_000289.LAB 8:08 5.17 2.7 0.4 0.3 ND 53 191.0 0.97 15.88
R7_SYS_000290.LAB 8:09 5.16 2.7 0.4 0.3 ND 53 191.0 0.97 15.88
R7_SYS_000291.LAB 8:10 5.19 2.7 0.4 0.3 ND 5.2 191.0 0.97 15.88
R7_SYS_000292.LAB 8:11 5.20 2.7 0.4 0.3 ND 5.2 191.0 0.97 15.87
R7_SYS_000293.LAB 8:12 5.16 2.7 0.4 0.4 ND 5.2 191.0 0.97 15.87
R7_SYS_000294.LAB 8:13 5.16 2.7 0.4 0.4 ND 5.2 191.0 0.97 15.88
R7_SYS_000295.LAB 8:14 5.15 2.7 03 0.4 ND 5.2 191.0 0.97 15.87
R7_SYS_000296.LAB 8:15 5.15 2.7 03 0.4 ND 5.2 191.0 0.97 15.87
R7_SYS_000297.LAB 8:16 5.15 2.7 03 0.4 ND 5.2 191.0 0.97 15.87
R7_SYS_000298.LAB 8:17 5.15 2.7 03 0.5 ND 5.2 191.0 0.97 15.88
R7_SYS_000299.LAB 8:18 5.20 2.7 03 0.5 ND 5.4 191.0 0.97 15.88
R7_SYS_000300.LAB 8:19 5.23 2.7 02 0.6 ND 53 191.0 0.97 15.88
R7_SYS_000301.LAB 8:20 5.26 2.7 02 0.4 ND 53 191.0 0.97 15.85
R7_SYS_000302.LAB 8:21 5.27 2.7 02 0.6 ND 53 191.0 0.97 15.86
R7_SYS_000303.LAB 8:22 5.24 2.7 ND 0.6 ND 5.4 191.0 0.97 15.89
R7_SYS_000304.LAB 8:23 5.24 2.7 03 0.5 ND 5.2 191.0 0.97 15.85
R7_SYS_000305.LAB 8:24 5.22 2.7 02 0.7 ND 5.2 191.0 0.97 15.87
R7_SYS_000306.LAB 8:25 5.24 2.7 02 0.7 ND 5.4 191.0 0.97 15.87
R7_SYS_000307.LAB 8:26 5.25 2.7 02 0.7 ND 53 190.9 0.97 15.86
R7_SYS_000308.LAB 8:27 5.27 2.7 02 0.7 ND 5.4 190.9 0.97 15.86
R7_SYS_000309.LAB 8:28 5.26 2.7 02 0.8 ND 53 191.0 0.97 15.86
R7_SYS_000310.LAB 8:29 5.26 2.7 02 0.9 ND 53 191.0 0.97 15.86
R7_SYS_000311.LAB 8:30 5.26 2.7 02 1.0 ND 53 191.0 0.97 15.86
R7_SYS_000312.LAB 8:31 5.23 2.7 02 1.1 ND 53 191.0 0.97 15.86
R7_SYS_000313.LAB 8:32 5.19 2.7 02 1.1 ND 55 191.0 0.97 15.88
R7_SYS_000314.LAB 8:33 5.22 2.7 03 1.2 ND 5.4 191.0 0.97 15.86
R7_SYS_000315.LAB 8:34 5.20 2.7 03 1.2 ND 5.4 191.0 0.97 15.86
R7_SYS_000316.LAB 8:35 5.19 2.7 02 14 ND 53 191.0 0.97 15.87
R7_SYS_000317.LAB 8:36 5.19 2.7 02 13 ND 53 191.0 0.97 15.87
R7_SYS_000318.LAB 8:37 5.19 2.7 03 14 ND 5.6 191.1 0.97 15.87
R7_SYS_000319.LAB 8:38 5.21 2.7 02 14 ND 53 191.0 0.97 15.87
R7_SYS_000320.LAB 8:39 5.21 2.7 02 14 ND 5.4 191.1 0.97 15.85
R7_SYS_000321.LAB 8:40 5.20 2.7 02 14 ND 55 191.0 0.97 15.86
R7_SYS_000322.LAB 8:41 5.20 2.7 02 15 ND 5.4 191.0 0.97 15.86
R7_SYS_000323.LAB 8:42 5.21 2.7 02 15 ND 53 191.0 0.97 15.86
R7_SYS_000324.LAB 8:43 5.21 2.7 02 15 ND 5.4 191.0 0.97 15.86
R7_SYS_000325.LAB 8:44 5.22 2.7 02 15 ND 53 191.0 0.97 15.85
R7_SYS_000326.LAB 8:45 5.20 2.7 02 15 ND 5.4 190.9 0.97 15.87
R7_SYS_000327.LAB 8:46 5.23 2.7 03 1.6 ND 5.2 190.9 0.97 15.87
R7_SYS_000328.LAB 8:47 5.22 2.7 0.1 1.6 ND 5.4 191.0 0.97 15.84
Average 5.21 2.72 0.42 0.69 ND 5.31 191.01 0.97 15.89
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Client:

Facility:

Test Location:

Project #:

Test Method:

Test Engineer:

Test Technician:
Ib/mmBtu Emissions by:
Type of Fuel Firing:

Standard Fuel Factor Fd, dscf/mmBtu:
Meter ID:

Pitot ID:

Nozzle Diameter (Inches):

Meter Calibration Date:

Meter Calibration Factor (Y):

Meter Orifice Setting (Delta H):
Nozzle Kit ID Number and Material:
Pitot Tube Coefficient:

Probe Length (Feet):

Probe Liner Material:

Sample Plane:

Port Length (Inches):

Port Size (Diameter, Inches):
Port Type:

Duct Shape:

Length (Feet):

Width (Feet):

Duct Area (Square Feet):
Equivalent Diameter Rectangular Duct (Feet):
Upstream Diameters:
Downstream Diameters:
Number of Ports Sampled:
Number of Points per Port:
Minutes per Point:

Minutes per Reading:

Total Number of Traverse Points:
Test Length (Minutes):

Train Type:

Source Condition:

Diluent Model/Serial Number:
Moisture Balance ID:

# of Runs

Train Support Type:

AET-014 ISO Template

Project No. M224514
Unit 30

Northern Natural Gas Company

Run 1
8,710.0
CM47
711
0.273
12/1/2022

1.008
1.839
Quartz 718

V24.4
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Clifton Compressor Station

Unit 30
M224514
5/29
MAN
ATW

Standard, O2 Based

Natural Gas
Run 2
8,710.0
Cwm47
711
0.273
12/1/2022
1.008

1.839
Quartz 718
0.840
6.0

Quartz
Horizontal
4.50
4.00
Flange
Rectangular
5
8
40.000
6.154
0.5
2.0
5
5
8.0
4.0
25
200

Anderson Box

Natural Gas

Servomex, FTIR, & ECOM

1000g
3
MP Rails

Run 3
8,710.0
CM47
711
0.273
12/1/2022

1.008
1.839
Quartz 718

4/6/2022
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Run 1 - Method 5/29

Client: Northern Natural Gas Company Date: 12/5/22
Facility: Clifton Compressor Station Start Time: 12:55
Test Location: Unit 30 End Time: 16:26
Source Condition: Natural Gas
DRY GAS METER CONDITIONS STACK CONDITIONS
AH: 243 in. H,0 Static Pressure 1.00 in. H,0
Meter Temperature, Tm: 72.0 °F Flue Pressure (Ps): 28.44 in. Hg. abs.
Sqrt AP: 1.030 in. H,0 Carbon Dioxide: 2.60 %
Stack Temperature, Ts: 926.9 °F Oxygen: 16.30 %
Meter Volume, Vm:  173.596 ft* Nitrogen: 81.10 %
Meter Volume, Vmstd:  165.696  dscf Gas Weight dry, Md: 29.068 Ib/Ib mole
Meter Volume, Vwstd: 8.600 wscf Gas Weight wet, Ms: 28.522 Ib/lb mole
Isokinetic Variance: 102.2 %l Excess Air: - %
Gas Velocity, Vs: 96.709 fps
Test Length: 200.00 in mins. Volumetric Flow: 232,102 acfm
Nozzle Diameter: 0.273 ininches Volumetric Flow: 79,854 dscfm
Barometric Pressure: 28.37 in Hg Volumetric Flow: 83,999 scfm
Calculated Fo: 1.77
Fo Validity: Pass
MOISTURE DETERMINATION
Initial Impinger Content: ~ 3394.1 ml Silica Initial Wt. 907.4 grams
Final Impinger Content: ~ 3545.1 ml Silica Final Wt. 939.0 grams
Impinger Difference: 151.0 ml Silica Difference: 31.6 grams
Total Water Gain: 182.6 Moisture, Bws: 0.049
Velocity Orifice Actual Stack Meter Temp Probe Filter Impinger
Port- Clock Head Ap AH Meter Vol.  Temp Inlet Outlet Temp Exit Temp Exit Temp
Point No. Time in. H20 in. H20 it °F °F °F °F °F °F
1-1 12:55:00 0.36 0.85 711.675 828 62 62 272 243 52
11 12:59:00 0.37 0.87 713.260 833 62 62 270 249 48
1-2 13:03:00 0.64 1.40 715.200 911 63 63 270 256 50
1-2 13:07:00 0.63 1.40 718.360 923 63 63 269 257 51
1-3 13:11:00 0.75 1.60 721.160 945 64 64 270 253 52
1-3 13:15:00 0.78 1.70 723.900 939 64 64 269 254 52
14 13:19:00 0.80 1.70 725.470 932 65 65 265 255 52
14 13:23:00 0.81 1.80 729.810 933 65 65 262 255 52
1-5 13:27:00 0.83 1.80 732.810 932 67 67 272 255 51
1-5 13:31:00 0.80 1.70 735.850 918 67 67 271 254 50
13:35:00 738.841
21 13:37:00 0.56 1.30 738.841 866 68 68 272 255 50
2-1 13:41:00 0.58 1.30 741.330 881 68 68 270 259 48
22 13:45:00 0.70 1.70 743.980 835 69 69 268 257 47
22 13:49:00 0.74 1.70 746.780 856 69 69 269 257 48
23 13:53:00 0.65 1.50 749.790 871 70 70 271 256 48
23 13:57:00 0.65 1.50 752.550 910 71 71 268 255 50
24 14:01:00 0.67 1.50 755.260 931 72 72 262 254 50
24 14:05:00 0.68 1.50 758.060 946 72 72 268 256 50
25 14:09:00 1.00 220 760.800 939 73 73 269 255 49
25 14:13:00 1.10 240 764.190 937 73 73 270 256 49
14:17:00 767.688
31 14:19:00 0.94 2.10 767.688 938 73 73 268 247 48
31 14:23:00 0.94 2.10 770.950 939 73 73 269 250 46
32 14:27:00 0.90 2.00 774.150 942 73 73 270 251 48
32 14:31:00 1.10 240 777.330 950 74 74 272 250 48
33 14:35:00 1.50 3.30 780.880 952 75 75 270 250 49
33 14:39:00 1.20 2.60 784.990 947 75 75 271 250 50
34 14:43:00 1.40 3.10 788.670 940 76 76 270 250 51
34 14:47:00 1.40 3.10 792.000 932 75 75 268 249 50
35 14:51:00 1.50 3.30 797.140 934 76 76 268 251 50
35 14:55:00 1.50 3.30 800.870 934 76 76 267 248 49
14:59:00 804.920
4-1 15:04:00 1.60 3.50 804.920 934 76 76 271 249 50
4-1 15:08:00 1.60 3.60 809.020 940 76 76 271 253 48
4-2 15:12:00 1.50 3.30 812.850 943 76 76 270 252 49
4-2 15:16:00 1.50 3.30 816.930 944 76 76 272 250 49
4-3 15:20:00 1.40 3.10 820.850 946 76 76 270 252 50
4-3 15:24:00 1.40 3.10 825.370 945 77 77 272 251 51
44 15:28:00 1.30 2.90 829.660 944 76 76 269 249 51
4-4 15:32:00 1.40 3.20 833.660 944 76 76 266 249 50
45 15:36:00 1.10 2.50 837.370 943 76 76 271 250 49
4-5 15:40:00 1.10 2.50 841.270 939 76 76 272 250 49
15:44:00 844.780
5-1 15:46:00 1.40 3.10 844.780 942 76 76 270 249 49
51 15:50:00 1.50 3.30 848.840 943 75 75 267 248 48
52 15:54:00 1.50 3.30 853.140 943 75 75 268 249 49
52 15:58:00 1.40 3.10 857.270 945 74 74 269 249 49
53 16:02:00 1.30 2.90 861.310 945 75 75 269 250 49
53 16:06:00 1.40 3.10 865.020 947 75 75 269 250 49
54 16:10:00 1.50 3.30 868.500 945 75 75 270 251 49
54 16:14:00 1.50 3.30 873.450 945 75 75 269 250 50
55 16:18:00 1.50 3.30 877.240 949 74 74 269 250 50
55 16:22:00 1.40 3.10 881.320 947 74 74 269 249 50
16:26:00 885.271
Total 3:20:00 173.596 720 720
Average 1.10 243 926.9 720
Min 0.85 828.0 62.0
Max 3.60 952.0 77.0
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Impinger Weight Sheet - Run 1

Scale Calibration Check Date: 12/5/2022
Scale Calibration Check (see QS-6.05C for procedure)
must be within * 0.5g of certified mass

Certified Weight, grams Result, grams

Client: Northern Natural Gas Company
Facility:  Clifton Compressor Station
Test Location: Unit 30
Project#:  M224514

Date: 12/5/2022 250 250.0
Test Method: 5/29
Weighed/Measured By: RWC 500 500.0
Balance ID: 10009
750 750.0
IMPINGER FINAL INITIAL GAIN
CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS
HNO3/H202 784.7 722.9 61.8
HNO3/H202 768.5 699.8 68.7
Empty 666.0 650.8 15.2
KMnO4/H2S04 612.5 606.6 5.9
KMnO4/H2S04 713.4 714.0 -0.6
Silica Gel 939.0 907.4 31.6
3,545.1 3,394.1 151.0
Liquid Final Liquid Initial Liquid Gain
939.0 907.4 31.6
Silica Final Silica Initial Silica Gain

AET-014 ISO Template

Project No. M224514
Unit 30

v24.4
48 of 235

41612022

©Mostardi Platt




Run 2 - Method 5/29

Client: Northern Natural Gas Company Date: 12/6/22
Facility: Clifton Compressor Station Start Time: 721
Test Location: Unit 30 End Time: 11:06
Source Condition: Natural Gas
DRY GAS METER CONDITIONS STACK CONDITIONS
AH: 249 In. H,0 Static Pressure 1.00 in. H,0
Meter Temperature, Tm: 59.1 °F Flue Pressure (Ps): 28.44 in. Hg. abs.
Sqrt AP: 1.066 In. H,0 Carbon Dioxide: 2.80 %
Stack Temperature, Ts: 940.1 °F Oxygen: 16.10 %
Meter Volume, Vm:  176.156 ft* Nitrogen: 81.1 %
Meter Volume, Vmstd:  172.356  dscf Gas Weight dry, Md: 29.092 Ib/Ib mole
Meter Volume, Vwstd: 9.618 wscf Gas Weight wet, Ms: 28.506 Ib/lb mole
Isokinetic Variance: 103.5 %l Excess Air: - %
Gas Velocity, Vs: 100.584 fps
Test Length: 200.00 in mins. Volumetric Flow: 241,403 acfm
Nozzle Diameter: 0.273 ininches Volumetric Flow: 81,971 dscfm
Barometric Pressure: 28.37 in Hg Volumetric Flow: 86,545 scfm
Calculated Fo: 1.71
Fo Validity: Pass
MOISTURE DETERMINATION
Initial Impinger Content: ~ 3681.6 ml Silica Initial Wt. 869.7 grams
Final Impinger Content: ~ 3859.9 ml Silica Final Wt. 895.6 grams
Impinger Difference: 178.3 ml Silica Difference: 25.9 grams
Total Water Gain: 204.2 Moisture, Bws: 0.053
Velocity Orifice Actual Stack Meter Temp Probe Filter Impinger
Port- Clock Head Ap AH Meter Vol.  Temp Inlet Outlet Temp Exit Temp Exit Temp
Point No. Time in. H20 in. H20 it °F °F °F °F °F °F
1-1 7:21:00 0.55 1.20 885.866 934 42 42 258 250 36
11 7:25:00 0.57 1.20 888.030 934 42 42 263 250 37
1-2 7:29:00 0.81 1.70 890.580 934 43 43 269 251 37
1-2 7:33:00 0.82 1.70 893.280 936 43 43 271 251 38
1-3 7:37:00 0.93 2.00 896.160 934 45 45 271 251 40
1-3 7:41:00 0.92 2.00 899.520 933 45 45 270 250 42
14 7:45:00 0.98 2.10 902.450 933 47 47 269 251 43
14 7:49:00 0.98 2.10 905.830 937 48 48 268 248 43
1-5 7:53:00 1.00 2.10 908.920 937 49 49 269 249 41
1-5 7:57:00 1.10 2.30 912.520 937 49 49 271 250 Eal
8:01:00 915.640
21 8:17:00 1.00 220 915.640 925 51 51 271 257 40
2-1 8:21:00 0.97 2.10 918.520 940 52 52 270 251 36
22 8:25:00 1.10 240 921.850 941 52 52 270 252 38
22 8:29:00 1.10 240 925.270 942 53 53 269 251 39
23 8:33:00 1.00 2.10 928.610 938 54 54 269 250 40
23 8:37:00 1.00 2.10 931.840 941 54 54 270 248 41
24 8:41:00 0.96 2.10 935.040 942 55 55 270 254 Eal
24 8:45:00 0.95 2.00 939.250 942 55 55 269 247 42
25 8:49:00 1.00 220 941.480 940 55 55 269 255 42
25 8:53:00 1.00 220 944.850 942 57 57 269 249 42
8:57:00 949.010
31 9:00:00 1.20 2.60 949.010 925 58 58 259 247 40
31 9:04:00 1.30 2.80 952.360 928 58 58 260 248 40
32 9:08:00 1.40 3.00 956.050 940 59 59 264 254 40
32 9:12:00 1.60 3.40 960.040 946 59 59 267 249 43
33 9:16:00 1.50 3.30 964.030 943 61 61 270 247 43
33 9:20:00 1.40 3.00 968.150 946 61 61 270 252 43
34 9:24:00 1.20 2.60 972.150 945 62 62 270 248 43
34 9:28:00 1.20 2.60 974.620 944 63 63 270 250 42
35 9:32:00 1.20 2.60 979.250 944 64 64 271 251 42
35 9:36:00 1.20 2.60 983.040 945 64 64 271 249 43
9:40:00 986.820
4-1 9:45:00 1.50 3.30 986.820 926 64 64 269 252 Eal
4-1 9:49:00 1.50 3.30 990.590 949 65 64 270 250 42
4-2 9:53:00 1.40 3.00 994.360 951 65 65 271 251 43
4-2 9:57:00 1.40 3.00 998.350 950 66 66 272 248 44
4-3 10:01:00 1.10 240 1002.630 949 66 66 270 248 43
4-3 10:05:00 1.10 240 1006.010 949 67 67 270 251 43
44 10:09:00 1.20 2.60 1009.910 949 67 67 270 247 43
4-4 10:13:00 1.10 240 1013.140 941 68 68 269 248 41
45 10:17:00 1.10 240 1016.470 946 67 67 270 254 43
4-5 10:21:00 1.10 2.40 1020.140 939 68 68 270 253 43
10:25:00 1023.850
5-1 10:26:00 1.40 3.10 1023.850 945 68 68 269 251 45
51 10:30:00 1.40 3.10 1027.470 946 68 68 271 252 45
52 10:34:00 1.50 3.30 1031.490 942 69 69 271 250 46
52 10:38:00 1.50 3.30 1035.840 941 69 69 270 251 46
53 10:42:00 1.20 2.70 1039.490 941 69 69 269 250 47
53 10:46:00 1.40 3.10 1043.390 941 70 70 271 251 48
54 10:50:00 1.30 2.90 1047.160 939 70 70 270 250 48
54 10:54:00 1.30 2.90 1051.160 942 70 70 271 250 49
55 10:58:00 1.00 220 1055.040 941 70 70 269 250 50
55 11:02:00 1.00 220 1058.850 929 70 70 269 251 50
11:06:00 1062.022
Total 3:20:00 176.156 59.1 59.1
Average 249 940.1 59.1
Min 120 925.0 420
Max 3.40 951.0 70.0
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Impinger Weight Sheet - Run 2

Scale Calibration Check Date: 12/6/2022
Scale Calibration Check (see QS-6.05C for procedure)
must be within * 0.5g of certified mass
Certified Weight, grams Result, grams

Client: Northern Natural Gas Company
Facility:  Clifton Compressor Station
Test Location: Unit 30
Project#:  M224514

Date: 12/6/2022 250 250.0
Test Method: 5/29
Weighed/Measured By: RWC 500 500.0
Balance ID: 10009
750 749.8
IMPINGER FINAL INITIAL GAIN
CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS
HNO3/H202 810.0 795.3 14.7
HNO3/H202 844.1 742.9 101.2
Empty 687.7 649.6 38.1
KMnO4/H2S04 743.8 727.3 16.5
KMnO4/H2S04 774.3 766.5 7.8
Silica Gel 895.6 869.7 259
3,859.9 3,681.6 178.3
Liquid Final Liquid Initial Liquid Gain
895.6 869.7 25.9
Silica Final Silica Initial Silica Gain
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Run 3 - Method 5/29

Client: Northern Natural Gas Company Date: 12/6/22
Facility: Clifton Compressor Station Start Time: 11:37
Test Location: Unit 30 End Time: 15:04
Source Condition: Natural Gas
DRY GAS METER CONDITIONS STACK CONDITIONS
? 231 In. H,0 Static Pressure 1.00 in. H,0
Meter Temperature, Tm: 75.8 °F Flue Pressure (Ps): 28.44 in. Hg. abs.
Sqrt AP: 0.985 In. H,0 Carbon Dioxide: 2.50 %
Stack Temperature, Ts: 870.8 °F Oxygen: 17.00 %
Meter Volume, Vm:  170.787 ft* Nitrogen: 80.5 %
Meter Volume, Vmstd: ~ 161.825  dscf Gas Weight dry, Md: 29.080 Ib/lb mole
Meter Volume, Vwstd: 8.257 wscf Gas Weight wet, Ms: 28.542 Ib/lb mole
Isokinetic Variance: 102.1 %l Excess Air: - %
Gas Velocity, Vs: 90.555 fps
TestLength: ~ 200.00  in mins. Volumetric Flow: 217,333 acfm
Nozzle Diameter: 0.273 ininches Volumetric Flow: 77,995 dscfm
Barometric Pressure: 28.37 in Hg Volumetric Flow: 81,975 scfm
Calculated Fo: 1.56
Fo Validity: Fail
MOISTURE DETERMINATION
Initial Impinger Content: ~ 3404.8 ml Silica Initial Wt. 9122 grams
Final Impinger Content: ~ 3544.7 ml Silica Final Wt. 947.6 grams
Impinger Difference: 139.9 ml Silica Difference: 354 grams
Total Water Gain: 175.3 Moisture, Bws: 0.049
Velocity Orifice Actual Stack Meter Temp Probe Filter Impinger
Port- Clock Head Ap AH Meter Vol.  Temp Inlet Outlet Temp Exit Temp Exit Temp
Point No. Time in. H20 in. H20 it °F °F °F °F °F °F
1-1 11:37:00 1.50 3.30 64.074 930 70 70 271 250 65
1-1 11:41:00 1.50 3.30 67.950 942 71 71 270 251 58
1-2 11:45:00 1.60 3.50 72.140 938 71 71 270 250 60
1-2 11:49:00 1.70 3.80 76.830 941 70 70 268 255 60
1-3 11:53:00 1.40 3.10 80.570 934 71 71 267 254 60
1-3 11:57:00 1.50 3.30 84.820 933 71 71 268 250 59
14 12:01:00 1.30 2.90 89.210 932 72 72 266 250 57
1-4 12:05:00 1.40 3.10 92.730 929 72 72 269 250 54
1-5 12:09:00 1.30 2.90 96.590 933 73 73 270 250 55
1-5 12:13:00 1.20 2.70 100.830 889 73 73 271 249 55
12:17:00 104.510
21 12:18:00 1.20 2.70 104.510 931 73 73 269 251 53
2-1 12:22:00 1.20 2.70 108.020 934 74 74 270 251 53
22 12:26:00 1.20 2.70 111.520 944 74 74 270 251 53
22 12:30:00 1.00 220 115.450 940 74 74 271 251 53
23 12:34:00 0.95 2.10 118.730 938 74 74 270 250 55
23 12:38:00 1.10 2.50 122.100 939 76 76 271 250 54
24 12:42:00 1.30 2.90 125.290 919 75 75 267 251 55
24 12:46:00 0.98 2.20 129.630 910 76 76 268 250 52
25 12:50:00 0.95 220 132.630 891 77 77 271 250 52
25 12:54:00 0.92 2.10 136.420 903 77 77 270 249 53
12:58:00 139.67
31 13:00:00 1.00 220 139.670 945 77 78 266 248 49
31 13:04:00 1.10 2.50 143.150 945 78 78 268 252 50
32 13:08:00 0.95 2.10 146.360 944 78 78 267 251 50
32 13:12:00 0.89 2.00 149.950 939 78 78 270 251 52
33 13:16:00 0.92 2.10 153.320 936 78 78 271 250 53
33 13:20:00 0.90 2.00 156.560 940 78 78 272 251 53
34 13:24:00 1.10 2.50 159.470 941 79 79 270 249 54
34 13:28:00 1.00 220 163.420 944 79 79 268 251 54
35 13:32:00 0.90 2.00 166.880 938 79 79 271 249 54
35 13:36:00 0.95 2.10 169.970 936 79 79 272 250 54
13:40:00 173.240
4-1 13:42:00 0.66 1.60 173.240 845 78 78 271 254 53
4-1 13:46:00 0.68 1.60 176.250 853 78 78 267 253 53
4-2 13:50:00 0.72 1.70 179.120 851 78 78 266 251 50
4-2 13:54:00 0.72 1.80 181.850 825 79 79 271 250 53
4-3 13:58:00 0.73 1.80 185.190 821 78 78 269 247 54
4-3 14:02:00 0.70 1.80 188.340 799 78 78 271 253 54
44 14:06:00 0.67 1.70 191.420 782 78 78 267 250 54
4-4 14:10:00 0.74 1.90 194.240 770 77 77 268 252 52
45 14:14:00 0.72 1.90 197.370 748 78 78 270 250 52
4-5 14:18:00 0.77 2.00 200.570 742 77 77 268 250 52
14:22:00 203.720
5-1 14:24:00 0.37 1.00 203.720 694 77 77 263 258 55
51 14:28:00 0.37 1.00 206.240 684 77 77 264 248 54
52 14:32:00 0.54 1.50 208.460 684 76 76 265 245 53
52 14:36:00 0.53 1.50 211.260 685 77 77 267 251 53
53 14:40:00 0.58 1.60 213.940 687 77 77 267 253 52
53 14:44:00 0.55 1.50 216.590 674 76 76 262 247 53
54 14:48:00 0.96 2.70 219.690 675 76 76 263 248 53
54 14:52:00 1.20 2.70 223.560 936 76 76 268 252 53
55 14:56:00 1.70 3.80 226.920 940 75 75 267 251 50
55 15:00:00 1.10 2.60 231.550 885 76 76 269 252 50
15:04:00 234.861
Total 3:20:00 170.787 75.8 758
Average 231 870.8 758
Min 1.00 674.0 70.0
Max 3.80 945.0 79.0
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Impinger Weight Sheet - Run 3

Scale Calibration Check Date: 12/6/2022
Scale Calibration Check (see QS-6.05C for procedure)
must be within * 0.5g of certified mass

Certified Weight, grams Result, grams

Client: Northern Natural Gas Company
Facility:  Clifton Compressor Station
Test Location: Unit 30
Project#:  M224514

Date: 12/6/2022 250 250.0
Test Method: 5/29
Weighed/Measured By: RWC 500 500.0
Balance ID: 10009
750 749.8
IMPINGER FINAL INITIAL GAIN
CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS

HNO3/H202 760.9 725.4 35.5
HNO3/H202 686.4 707.8 -21.4
Empty 758.8 654.0 104.8
KMnO4/H2S04 650.5 639.8 10.7
KMnO4/H2S04 688.1 677.8 10.3
Silica Gel 947.6 912.2 35.4
3,544.7 3,404.8 139.9

Liquid Final Liquid Initial Liquid Gain
947.6 912.2 35.4

Silica Final Silica Initial Silica Gain
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30
Project #: M224514

Run 1 Run 2 Run 3
Date:  12/5/2022 Date:  12/6/2022 Date:  12/6/2022
Time 02% (dry)  CO2 % (dry) Time 02%(dry)  CO2 % (dry) Time 02 % (dry)  CO2 % (dry)
12:55 17.03 7:47 15.99 2.87 11:41 17.10 2.70
12:56 17.00 2.22 7:48 16.01 2.86 11:42 17.10 2.70
12:57 17.00 217 7:49 15.95 2.84 11:43 17.10 2.70
12:58 17.01 2.18 7:50 15.95 2.87 11:44 17.10 2.70
12:59 16.95 2.18 7:51 15.93 2.86 11:45 17.10 2.70
13:00 16.79 2.20 7:52 15.92 2.87 11:46 17.10 2.70
13:01 16.57 2.28 7:53 15.92 2.87 11:47 17.00 2.70
13:02 16.34 2.40 7:54 15.95 2.87 11:48 17.10 2.70
13:03 16.14 2.56 7:55 15.96 2.87 11:49 17.10 2.70
13:04 16.03 2.70 7:56 15.98 2.87 11:50 17.00 2.70
13:05 16.15 2.77 7:57 15.93 2.86 11:51 17.10 2.70
13:06 16.17 2.70 7:58 15.96 2.87 11:52 17.10 2.70
13:07 16.17 2.69 7:59 15.95 2.87 11:53 17.00 2.70
13:08 16.23 2.69 8:00 15.93 2.87 11:54 17.10 2.70
13:09 16.13 2.65 8:01 15.94 2.86 11:55 17.10 2.70
13:10 16.09 2.74 8:02 15.91 2.88 11:56 17.10 2.70
13:11 16.10 273 8:03 15.93 2.86 11:57 17.10 2.70
13:12 16.09 275 8:04 15.93 2.87 11:58 17.10 2.70
13:13 16.08 273 8:05 15.90 2.87 11:59 17.20 2.70
13:14 16.11 2.74 8:06 15.92 2.86 12:00 17.20 2.70
13:15 16.16 2.72 8:07 15.90 2.87 12:01 17.20 2.70
13:16 16.20 2,68 8:08 15.88 2.88 12:02 17.10 2.70
13:17 16.15 2.72 8:09 15.88 2.87 12:03 17.10 2.70
13:18 16.21 2,67 8:10 15.88 2.86 12:04 17.10 2.70
13:19 16.25 2,64 8:11 15.87 2.87 12:05 17.20 2.70
13:20 16.25 2,65 8:12 15.87 2.86 12:06 17.20 2.70
13:21 16.22 2.68 8:13 15.88 2.86 12:07 17.40 2.60
13:22 16.29 2.57 8:14 15.87 2.87 12:08 17.70 2.40
13:23 16.28 258 8:15 15.87 2.87 12:09 17.90 2.30
13:24 16.27 2.58 8:16 15.87 2.86 12:10 18.00 2.30
13:25 16.27 258 8:17 15.88 2.88 12:11 17.90 2.30
13:26 16.27 258 8:18 15.88 2.86 12:12 17.80 2.40
13:27 16.46 2.32 8:19 15.88 2.88 12:13 17.60 2.50
13:28 16.96 2.16 8:20 15.85 2.88 12:14 17.30 2.70
13:29 17.03 2.24 8:21 15.86 2.87 12:15 17.30 2.70
13:30 16.77 2.37 8:22 15.89 2.85 12:16 17.30 2.70
13:31 16.64 2.39 8:23 15.85 2.86 12:17 17.30 2.60
13:32 16.59 242 8:24 15.87 2.87 12:18 17.30 2.60
13:33 16.59 243 8:25 15.87 2.85 12:19 17.30 2.60
13:34 16.55 2.41 8:26 15.86 2.87 12:20 17.40 2.60
13:35 16.59 2.42 8:27 15.86 2.87 12:21 17.30 2.60
13:36 16.56 2.40 8:28 15.86 2.86 12:22 17.30 2.60
13:37 16.59 2.22 8:29 15.86 2.88 12:23 17.40 2.60
13:38 16.86 2.21 8:30 15.86 2.87 12:24 17.40 2.60
13:39 16.97 2.27 8:31 15.86 2.87 12:25 17.40 2.60
13:40 16.84 227 8:32 15.88 2.86 12:26 17.40 2.60
13:41 16.83 2.31 8:33 15.86 2.88 12:27 17.40 2.60
13:42 16.79 2.35 8:34 15.86 2.86 12:28 17.40 2.60
13:43 16.71 2.46 8:35 15.87 2.86 12:29 17.40 2.60
13:44 16.60 2.59 8:36 15.87 2.85 12:30 17.50 2.60
13:45 16.38 2.77 8:37 15.87 2.86 12:31 17.40 2.60
13:46 16.13 2.74 8:38 15.87 2.87 12:32 17.50 2.60
13:47 16.00 2.71 8:39 15.85 2.87 12:33 17.50 2.60
13:48 16.10 2.70 8:40 15.86 2.87 12:34 17.50 2.60
13:49 16.11 2.70 8:41 15.86 2.86 12:35 17.50 2.50
13:50 16.11 2,66 8:42 15.86 2.87 12:36 17.50 2.60
13:51 16.12 2.68 8:43 15.86 2.87 12:37 17.60 2.50
13:52 16.21 2,66 8:44 15.85 2.88 12:38 17.50 2.60
13:53 16.15 2.69 8:45 15.87 2.86 12:39 17.70 2.50
13:54 16.20 2.76 8:46 15.87 2.87 12:40 18.30 2.20
13:55 16.16 8:47 15.84 2.86 12:41 18.50 2.10
13:56 16.04 8:48 15.87 12:42 18.30 2.20
13:57 16.04 12:43 18.20 2.30
13:58 12:44 18.00 2.30
13:59 12:45 18.00 2.40
14:00 12:46 18.00 2.30
14:01 12:47 18.00 2.40
14:02 12:48 18.40 2.20
14:03 12:49 18.50 2.10
14:04 12:50 18.30 2.20
14:05 12:51 18.20 2.30
14:06 12:52 18.10 2.30
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30
Project #: M224514

Run 1 Run 2 Run 3
Date:  12/5/2022 Date:  12/6/2022 Date:  12/6/2022

Time 02% (dry)  CO2 % (dry) Time 02%(dry)  CO2 % (dry) Time 02 % (dry)  CO2 % (dry)
14:07 12:53 17.90 2.40
14:08 12:54 17.70 2.50
14:09 12:55 17.70 2.50
14:10 16.09 12:56 17.90 2.50
14:11 16.15 12:57 17.80 2.50
14:12 16.16 265 12:58

14:13 16.17 2.64 12:59

14:14 16.15 265 13:00 18.10 2.40
14:15 16.20 2.65 13:01 18.10 2.30
14:16 16.14 2,63 13:02 18.20 2.30
14:17 16.19 2,64 13:03 18.20 2.30
14:18 16.08 265 13:04 18.20 2.30
14:19 16.01 2.65 13:05 18.30 2.30
14:20 15.99 2.72 13:06 18.20 2.40
14:21 15.95 273 13:07 18.30 2.30
14:22 15.90 275 13:08 18.30 2.30
14:23 15.93 2.79 13:09 18.30 2.30
14:24 15.89 2.76 13:10 18.20 2.30
14:25 15.85 2.78 13:11 18.30 2.40
14:26 15.86 2.81 13:12 18.30 2.30
14:27 15.84 2.83 13:13 18.30 2.30
14:28 15.86 2.81 13:14 18.30 2.30
14:29 15.93 2.82 13:15 18.30 2.30
14:30 16.21 2.76 13:16 18.20 2.40
14:31 16.29 2.66 13:17 18.20 2.40
14:32 16.01 248 13:18 18.30 2.40
14:33 16.03 2.71 13:19 18.30 2.40
14:34 16.23 2.71 13:20 18.30 2.40
14:35 16.55 255 13:21 18.30 2.40
14:36 16.36 2.36 13:22 18.30 2.30
14:37 15.84 2.47 13:23 18.30 2.30
14:38 15.93 2.83 13:24 18.20 2.30
14:39 15.92 277 13:25 18.20 2.40
14:40 15.86 2.79 13:26 18.30 2.30
14:41 15.87 2.82 13:27 18.20 2.30
14:42 15.84 2.81 13:28 18.20 2.40
14:43 15.85 2.82 13:29 18.20 2.30
14:44 15.91 2.81 13:30 18.30 2.30
14:45 15.95 278 13:31 18.30 2.30
14:46 15.95 275 13:32 18.20 2.40
14:47 15.96 277 13:33 18.20 2.40
14:48 15.96 2.76 13:34 18.50 2.20
14:49 15.96 275 13:35

14:50 15.97 2.76 13:36

14:51 15.99 274 13:37

14:52 16.00 273 13:38

14:53 15.98 2.74 13:39

14:54 15.97 275 13:40

14:55 15.98 2.74 13:41

14:56 15.97 275 13:42

14:57 15.98 2.75 13:43

14:58 15.96 2.76 13:44

14:59 15.97 2.75 13:45

15:00 15.98 2.76 13:46

15:01 16.09 2.75 13:47

15:02 15.96 2.76 13:48

15:03 15.97 2.76 13:49

15:04 15.98 275 13:50

15:05 15.97 2.77 1351

15:06 15.98 2.76 13:52

15:07 15.96 2.77 13:53

15:08 15.97 2.77 13:54

15:09 15.99 2.75 13:55

15:10 15.97 2.76 13:56

15:11 15.96 2.77 13:57

15:12 15.97 13:58

15:13 13:59

15:29 16.05 2.76 14:15

15:30 16.04 2.77 14:16

15:31 16.06 2.76 14:17

15:32 16.04 2.76 14:18

15:33 16.05 2.77 14:19
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30
Project #: M224514

Run 1 Run 2 Run 3
Date: 12/5/2022 Date: 12/6/2022 Date: 12/6/2022
Time 02 % (dry) CO2 % (dry) Time 02 % (dry) CO2 % (dry) Time 02 % (dry) CO2 % (dry)
15:34 16.06 277 14:20
15:35 16.05 2.76 14:21
15:36 16.06 2.76 14:22
15:37 16.06 2.77 14:23
15:38 16.05 2.75 14:24
15:39 16.06 2.75 14:25
15:40 16.04 2.74 14:26
15:41 16.06 2.76 14:27
15:42 16.03 2.75 14:28
15:43 16.06 2.75 14:29
15:44 16.05 2.75 14:30
15:45 16.06 2.77 14:31
15:46 16.05 2.76 14:32
15:47 16.06 2.78 14:33
15:48 16.06 2.76 14:34
15:49 16.05 2.76 14:35
15:50 16.06 2.78 14:36
15:51 16.06 2.77 14:37
15:52 16.08 2.76 14:38
15:53 16.05 2.76 14:39
15:54 16.06 2.79 14:40
15:55 16.06 2.77 14:41
15:56 16.08 2.76 14:42
15:57 16.05 2.77 14:43
15:58 16.05 277 14:44
15:59 16.06 2.77 14:45
16:00 16.07 277 14:46
16:01 16.05 2.77 14:47
16:02 16.07 2.76 14:48
16:03 16.06 2.76 14:49
16:04 16.06 2.76 14:50
16:05 16.06 2.76 14:51
16:06 16.04 2.77 14:52
16:07 16.07 2.76 14:53 18.30 2.30
16:08 16.08 2.75 14:54 18.20 2.30
16:09 16.08 2.75 14:55 18.20 2.30
16:10 16.10 2.74 14:56 18.10 2.30
16:11 16.09 2.74 14:57 18.10 2.30
16:12 16.09 2.75 14:58 18.10 2.30
16:13 16.11 2.74 14:59 18.10 2.40
16:14 16.10 2.74 15:00 18.10 2.40
16:15 16.10 2.75 15:01 18.40 2.20
16:16 16.10 2.75 15:02 18.30 2.30
16:17 16.10 2.75
16:18 16.09 2.75
16:19 16.11 2.74
16:20 16.08 2.75
16:21 16.08 2.76
16:22 16.09 2.76
16:23 16.08 2.76
16:24 16.09 2.77
16:25 16.10 2.75
16:26 16.12 2.74
Average 16.16 2.67 Average 15.89 2.87 Average 17.77 2.47
Min 15.84 2.16 Min 15.84 2.84 Min 17.00 2.10
Max 17.03 2.83 Max 16.01 2.88 Max 18.50 2.70
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30
Project #: M224514
Test Method: 5/29
Test Engineer: MAN
Test Technician: ATW
Type of Fuel Firing: Natural Gas
Run 4 Run 5 Run 6
Meter ID: CM47 CM47 CM47
Pitot ID: 711 71 711
Nozzle Diameter (Inches): 0.273 0.273 0.273
Meter Calibration Date: 12/1/2022 12/1/2022 12/1/2022
Meter Calibration Factor (Y): 1.008 1.008 1.008
Meter Orifice Setting (Delta H): 1.839 1.839 1.839
Nozzle Kit ID Number and Material: Quartz 718 Quartz 718 Quartz 718
Pitot Tube Coefficient: 0.840
Probe Length (Feet): 6.0
Probe Liner Material: Quartz
Sample Plane: Horizontal
Port Length (Inches): 4.50
Port Size (Diameter, Inches): 4.00
Port Type: Flange
Duct Shape: Rectangular
Length (Feet): 5
Width (Feet): 8
Duct Area (Square Feet): 40.000
Equivalent Diameter Rectangular Duct (Feet): 6.154
Upstream Diameters: 0.5
Downstream Diameters: 2.0
Number of Ports Sampled: 5
Number of Points per Port: 5
Minutes per Point: 8.0
Minutes per Reading: 4.0
Total Number of Traverse Points: 25
Test Length (Minutes): 200
Train Type: Anderson Box
Source Condition: Normal
Diluent Model/Serial Number: ECOM
Moisture Balance ID: 1000g
# of Runs 3
Train Support Type: MP Rails
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Run 4 - Method 5/29

Client: Northern Natural Gas Company Date: 12/7/22
Facility: Clifton Compressor Station Start Time: 7:34
Test Location: Unit 30 End Time: 11:04
Source Condition: Natural Gas
DRY GAS METER CONDITIONS STACK CONDITIONS
AH: 2.98 in. H,0 Static Pressure 1.00 in. H,0
Meter Temperature, Tm: 66.5 °F Flue Pressure (Ps): 28.84 in. Hg. abs.
Sqrt AP: 1.156 in. H,0 Carbon Dioxide: 270 %
Stack Temperature, Ts: 937.5 °F Oxygen: 16.80 %
Meter Volume, Vm:  168.114 ft* Nitrogen: 80.50 %
Meter Volume, Vmstd:  164.646  dscf Gas Weight dry, Md: 29.104 Ib/Ib mole
Meter Volume, Vwstd: 8.817 wscf Gas Weight wet, Ms: 28.540 Ib/lb mole
Isokinetic Variance: 90.3 %l Excess Air: - %
Gas Velocity, Vs: 108.139 fps
Test Length: 200.00 in mins. Volumetric Flow: 259,533 acfm
Nozzle Diameter: 0.273 ininches Volumetric Flow: 89,721 dscfm
Barometric Pressure: 28.77 in Hg Volumetric Flow: 94,525 scfm
Calculated Fo: 1.52
Fo Validity: Fail
MOISTURE DETERMINATION
Initial Impinger Content: ~ 3661.4 ml Silica Initial Wt. 878.8 grams
Final Impinger Content: ~ 3826.9 ml Silica Final Wt. 900.5 grams
Impinger Difference: 165.5 ml Silica Difference: 217 grams
Total Water Gain: 187.2 Moisture, Bws: 0.051
Velocity Orifice Actual Stack Meter Temp Probe Filter Impinger
Port- Clock Head Ap AH Meter Vol.  Temp Inlet Outlet Temp Exit Temp Exit Temp
Point No. Time in. H20 in. H20 it °F °F °F °F °F °F
1-1 7:34:00 0.74 1.80 239.137 923 42 42 271 250 49
11 7:38:00 0.75 1.80 241.830 931 44 44 268 251 36
1-2 7:42:00 1.10 2.40 243.740 924 47 47 269 250 37
1-2 7:46:00 1.10 240 246.720 925 49 49 270 250 37
1-3 7:50:00 1.20 2.60 249.850 922 50 50 268 250 39
1-3 7:54:00 1.10 240 252.690 926 52 52 269 250 38
14 7:58:00 1.20 2.60 255.730 928 55 55 270 247 38
14 8:02:00 1.20 2.60 258.920 925 55 55 270 249 38
1-5 8:06:00 1.30 2.80 262.370 926 57 57 268 253 39
1-5 8:10:00 1.20 2.60 265.530 928 57 57 269 250 39
8:14:00 268.570
21 8:16:00 1.30 2.90 268.570 920 61 61 267 255 37
2-1 8:20:00 1.30 2.80 272.030 932 61 61 268 256 38
22 8:24:00 1.20 2.60 275.350 937 61 61 269 252 38
22 8:28:00 1.30 2.80 278.580 935 61 61 271 252 39
23 8:32:00 1.20 2.60 281.820 933 63 63 268 249 40
23 8:36:00 1.20 2.60 284.920 937 63 63 270 250 41
24 8:40:00 0.97 2.10 287.630 932 64 64 271 247 41
24 8:44:00 0.97 2.10 290.830 936 65 65 270 251 37
25 8:48:00 1.40 3.10 293.710 935 65 65 268 251 37
25 8:52:00 1.40 3.10 297.040 935 65 65 270 250 37
8:56:00 300.410
31 8:58:00 1.50 3.30 300.410 925 65 65 266 250 39
31 9:02:00 1.50 3.30 304.210 938 66 66 268 251 39
32 9:06:00 1.30 2.90 307.350 938 67 67 271 252 40
32 9:10:00 1.40 3.10 310.740 943 67 67 270 250 41
33 9:14:00 1.30 2.90 314.200 946 68 68 271 250 41
33 9:18:00 1.20 2.60 317.730 939 68 68 268 251 40
34 9:22:00 1.30 2.90 320.720 944 69 69 268 252 40
34 9:26:00 1.40 3.10 324.300 943 69 69 270 251 40
35 9:30:00 1.30 2.90 327.720 945 70 70 268 249 39
35 9:34:00 1.40 3.10 330.980 939 70 70 271 250 39
9:38:00 334.520
4-1 9:41:00 1.60 3.50 334.520 945 71 71 268 252 41
4-1 9:45:00 1.60 3.50 338.350 944 71 71 270 253 40
4-2 9:49:00 1.60 3.50 342.150 946 71 71 268 251 40
4-2 9:53:00 1.70 3.80 345.790 948 72 72 269 250 41
4-3 9:57:00 1.70 3.80 349.520 948 72 72 271 250 43
4-3 10:01:00 1.60 3.50 353.310 948 74 74 267 250 44
44 10:05:00 1.60 3.50 356.760 946 73 73 268 251 45
4-4 10:09:00 1.40 3.10 360.520 947 75 75 269 249 45
45 10:13:00 1.30 2.90 364.360 942 75 75 272 249 44
4-5 10:17:00 1.20 2.70 367.750 941 76 76 270 250 42
10:21:00 370.720
5-1 10:24:00 1.60 3.60 370.720 945 76 76 268 250 43
51 10:28:00 1.80 4.00 374.760 943 77 77 266 251 43
52 10:32:00 1.70 3.80 378.890 941 77 77 269 250 43
52 10:36:00 1.70 3.80 382.340 947 78 78 271 250 43
53 10:40:00 1.70 3.80 386.250 944 78 78 271 251 43
53 10:44:00 1.60 3.60 390.100 944 78 78 272 249 44
54 10:48:00 1.40 3.10 394.020 942 78 78 269 250 44
54 10:52:00 1.20 2.70 397.580 944 79 79 270 246 45
55 10:56:00 1.30 2.90 400.790 941 79 79 268 250 44
55 11:00:00 1.30 2.90 403.820 941 80 80 271 252 44
11:04:00 407.251
Total 3:20:00 168.114 66.5 66.5
Average 298 937.5 66.5
Min 1.80 920.0 420
Max 4.00 948.0 80.0
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Impinger Weight Sheet - Run 4

Scale Calibration Check Date: 12/7/2022
Scale Calibration Check (see QS-6.05C for procedure)
must be within * 0.5g of certified mass

Certified Weight, grams Result, grams

Client: Northern Natural Gas Company
Facility:  Clifton Compressor Station
Test Location: Unit 30
Project#:  M224514

Date: 12/7/2022 250 250.0
Test Method: 5/29
Weighed/Measured By: RWC 500 500.0
Balance ID: 10009
750 750.0
IMPINGER FINAL INITIAL GAIN
CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS
HNO3/H202 856.8 786.4 70.4
HNO3/H202 807.9 737.3 70.6
Empty 669.2 651.0 18.2
KMnO4/H2S04 766.5 760.4 6.1
KMnO4/H2S04 726.5 726.3 0.2
Silica Gel 900.5 878.8 21.7
3,826.9 3,661.4 165.5
Liquid Final Liquid Initial Liquid Gain
900.5 878.8 21.7
Silica Final Silica Initial Silica Gain
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Run 5 - Method 5/29

Client: Northern Natural Gas Company Date: 12/7/22
Facility: Clifton Compressor Station Start Time: 11:32
Test Location: Unit 30 End Time: 15:01
Source Condition: Natural Gas
DRY GAS METER CONDITIONS STACK CONDITIONS
AH: 3.04 In. H,O Static Pressure 1.00 in. H,O
Meter Temperature, Tm: 81.3 °F Flue Pressure (Ps): 28.84 in. Hg. abs.
Sart AP: 1.152 In. H,O Carbon Dioxide: 2.50 %
Stack Temperature, Ts: 935.5 °F Oxygen: 16.70 %
Meter Volume, Vm: ~ 172.339  ft* Nitrogen: 80.8 %
Meter Volume, Vmstd: ~ 164.189  dscf Gas Weight dry, Md: 29.068 Ib/lb mole
Meter Volume, Vwstd: 8.525 wscf Gas Weight wet, Ms: 28.522 Ib/Ib mole
Isokinetic Variance: 90.2 %l Excess Air: %
Gas Velocity, Vs: 107.712 fps
Test Length: 200.00 in mins. Volumetric Flow: 258,509 acfm
Nozzle Diameter: 0.273 in inches Volumetric Flow: 89,636 dscfm
Barometric Pressure: 28.77 inHg Volumetric Flow: 94,290 scfm
Calculated Fo: 1.68
Fo Validity: Pass
MOISTURE DETERMINATION
Initial Impinger Content: 33842 ml Silica Initial Wt. 908.1 grams
Final Impinger Content: 3535.5 ml Silica Final Wt. 937.8 grams
Impinger Difference: 151.3 ml Silica Difference: 29.7 grams
Total Water Gain: 181.0 Moisture, Bws: 0.049
Velocity Orifice Actual Stack Meter Temp Probe Filter Impinger
Port- Clock Head Ap AH Meter Vol. ~ Temp Inlet Outlet Temp Exit Temp Exit Temp
Point No. Time in. H20 in. H20 # °F °F °F °F °F °F
1-1 11:32:00 1.40 3.20 408.365 933 79 79 258 256 57
11 11:36:00 1.50 3.40 411.940 940 80 80 265 252 60
1-2 11:40:00 1.60 3.60 415.610 938 79 79 267 250 60
1-2 11:44:00 1.60 3.60 419.460 942 80 80 271 251 61
1-3 11:48:00 1.60 3.60 423.110 944 80 80 268 250 60
1-3 11:52:00 1.50 3.40 426.810 941 80 80 269 250 61
1-4 11:56:00 1.40 3.20 430.650 943 80 80 271 250 55
1-4 12:00:00 1.40 3.20 434.020 943 80 80 268 250 52
1-5 12:04:00 1.30 2.90 437.510 941 81 81 269 249 51
1-5 12:08:00 1.30 2.90 441.040 938 80 80 271 250 49
12:12:00 444.320
2-1 12:14:00 1.50 3.40 444.320 939 81 81 271 250 48
21 12:18:00 1.40 3.20 448.030 934 80 80 267 252 48
2-2 12:22:00 1.60 3.60 451.670 931 81 81 270 250 48
22 12:26:00 1.60 3.60 455.260 935 81 81 268 251 48
2-3 12:30:00 1.60 3.60 459.140 941 82 82 267 250 48
23 12:34:00 1.50 3.40 462.820 939 82 82 271 250 49
2-4 12:38:00 1.60 3.70 466.500 940 83 83 270 250 51
24 12:42:00 1.50 3.50 470.650 938 83 83 270 250 50
2-5 12:46:00 1.50 3.50 474.020 940 84 84 271 249 49
25 12:50:00 1.30 3.00 477.720 937 84 84 270 250 49
12:54:00 481.100
31 12:56:00 1.50 3.70 481.100 940 83 83 268 250 51
31 13:00:00 1.60 3.70 484.920 933 84 84 271 252 47
32 13:04:00 1.40 3.20 488.670 933 84 84 272 252 47
3-2 13:08:00 1.30 3.00 492.150 937 84 84 271 250 48
33 13:12:00 1.20 2.70 495.530 935 84 84 268 250 48
33 13:16:00 1.20 2.70 498.920 936 85 85 271 250 49
34 13:20:00 1.30 3.00 502.320 938 84 84 267 251 48
34 13:24:00 1.30 3.00 505.670 936 84 84 271 250 48
35 13:28:00 1.40 3.20 508.960 933 84 84 273 250 48
35 13:32:00 1.40 3.20 512.520 933 83 83 270 250 47
13:36:00 516.210
41 13:38:00 1.30 3.00 516.210 930 83 83 266 243 50
4-1 13:42:00 1.30 3.00 519.720 932 82 82 266 245 49
4-2 13:46:00 1.20 270 523.360 936 82 82 263 251 46
4-2 13:50:00 1.10 2.50 526.460 935 82 82 268 250 45
4-3 13:54:00 1.00 230 529.630 934 81 81 271 251 45
4-3 13:58:00 1.00 2.30 532.550 932 81 81 272 250 46
4-4 14:02:00 1.10 2.50 535.690 931 81 81 268 249 46
4-4 14:06:00 1.10 2.50 538.930 932 80 80 269 250 46
4-5 14:10:00 1.10 2.50 542.640 932 81 81 270 250 47
4-5 14:14:00 1.30 3.00 545.010 929 81 81 268 250 46
14:18:00 548.330
51 14:21:00 0.98 2.20 548.330 920 80 80 265 247 48
51 14:25:00 0.96 220 551.580 934 79 79 266 253 46
52 14:29:00 1.20 2.70 554.480 933 80 80 270 254 47
52 14:33:00 1.20 2.70 557.660 934 79 79 272 251 47
53 14:37:00 1.10 2.50 560.930 937 80 80 273 249 47
53 14:41:00 1.20 2.70 564.030 934 79 79 270 250 47
54 14:45:00 1.30 2.90 567.290 934 80 80 268 250 48
54 14:49:00 1.20 2.70 570.730 932 79 79 266 250 48
55 14:53:00 1.30 2.90 573.940 931 79 79 268 250 47
55 14:57:00 1.40 3.20 577.320 932 79 79 270 249 47
15:01:00 580.704
Total 3:20:00 172.339 813 81.3
Average 3.04 935.5 813
Min 220 920.0 79.0
Max 3.70 944.0 85.0
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Impinger Weight Sheet - Run 5

Client: Northern Natural Gas Company Scale Calibration Check Date: 12/7/2022
Facility:  Clifton Compressor Station Scale Calibration Check (see QS-6.05C for procedure)
Test Location: Unit 30 must be within * 0.5g of certified mass
Project#:  M224514 Certified Weight, grams Result, grams
Date:  12/7/2022 250 250.0
Test Method: 5/29
Weighed/Measured By: RWC 500 500.0
Balance ID: 10009
750 750.0
IMPINGER FINAL INITIAL GAIN
CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS
HNO3/H202 791.1 717.6 73.5
HNO3/H202 748.7 695.1 53.6
Empty 670.0 654.5 15.5
KMnO4/H2S04 627.0 621.1 5.9
KMnO4/H2S04 698.7 695.9 2.8
Silica Gel 937.8 908.1 29.7
3,535.5 3,384.2 151.3
Liquid Final Liquid Initial Liquid Gain
937.8 908.1 29.7
Silica Final Silica Initial Silica Gain

AET-014 ISO Template

Project No. M224514
Unit 30
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Run6 -

Method 5/29

Client: Northern Natural Gas Company Date: 12/7/22
Facility: Clifton Compressor Station Start Time: 15:23
Test Location: Unit 30 End Time: 18:51
Source Condition: Natural Gas
DRY GAS METER CONDITIONS STACK CONDITIONS
AH: 261 In. H,O Static Pressure 1.00 in. H,O
Meter Temperature, Tm: 731 °F Flue Pressure (Ps): 28.84 in. Hg. abs.
Sart AP: 1.077 In. H,O Carbon Dioxide: 2.60 %
Stack Temperature, Ts: 937.9 °F Oxygen: 16.60 %
Meter Volume, Vm: ~ 158.837  ft* Nitrogen: 80.8 %
Meter Volume, Vmstd: ~ 153.493  dscf Gas Weight dry, Md: 29.080 Ib/lb mole
Meter Volume, Vwstd: 8.718 wscf Gas Weight wet, Ms: 28.484 Ib/Ib mole
Isokinetic Variance: 90.6 %l Excess Air: %
Gas Velocity, Vs: 100.879 fps
Test Length: 200.00 in mins. Volumetric Flow: 242,109 acfm
Nozzle Diameter: 0.273 in inches Volumetric Flow: 83,416 dscfm
Barometric Pressure: 28.77 inHg Volumetric Flow: 88,154 scfm
Calculated Fo: 1.65
Fo Validity: Pass
MOISTURE DETERMINATION
Initial Impinger Content: 3678.7 ml Silica Initial Wt. 879.3 grams
Final Impinger Content: 3839.4 ml Silica Final Wt. 903.7 grams
Impinger Difference: 160.7 ml Silica Difference: 24.4 grams
Total Water Gain: 185.1 Moisture, Bws: 0.054
Velocity Orifice Actual Stack Meter Temp Probe Filter Impinger
Port- Clock Head Ap AH Meter Vol. ~ Temp Inlet Outlet Temp Exit Temp Exit Temp
Point No. Time in. H20 in. H20 # °F °F °F °F °F °F
1-1 15:23:00 1.50 3.40 581.546 919 76 76 248 247 65
11 15:27:00 1.50 3.30 585.350 941 75 75 260 260 56
1-2 15:31:00 1.60 3.60 588.450 944 74 74 261 245 51
1-2 15:35:00 1.70 3.80 592.820 947 73 73 260 253 49
1-3 15:39:00 1.50 3.30 596.030 947 73 73 264 253 49
1-3 15:43:00 1.50 3.30 600.030 946 73 73 270 251 49
1-4 15:47:00 1.30 2.90 604.520 945 72 72 272 249 48
1-4 15:51:00 1.30 2.90 606.830 943 73 73 272 250 48
1-5 15:55:00 1.10 2.40 610.340 941 72 72 269 247 46
1-5 15:59:00 1.10 2.40 613.390 940 72 72 264 247 46
16:03:00 616.590
2-1 16:05:00 1.30 2.90 616.590 940 71 Yl 270 249 45
21 16:09:00 1.30 2.90 620.030 941 71 71 271 252 43
2-2 16:13:00 1.40 3.10 623.490 942 71 Yl 268 250 43
22 16:17:00 1.40 3.10 626.820 944 71 71 271 249 43
2-3 16:21:00 1.30 2.90 630.410 943 71 Yl 265 252 43
23 16:25:00 1.30 2.90 633.620 944 71 71 268 249 43
2-4 16:29:00 1.10 2.40 636.920 947 71 Yl 270 249 45
24 16:33:00 1.10 2.40 640.020 944 72 72 268 248 45
2-5 16:37:00 1.10 2.40 643.170 941 71 71 266 247 45
25 16:41:00 1.10 2.40 646.830 937 72 72 273 251 44
16:45:00 649.260
31 16:47:00 1.20 2.70 649.260 940 71 71 268 250 41
31 16:51:00 1.20 2.70 652.580 939 72 72 271 254 41
32 16:55:00 1.30 2.90 655.990 944 71 71 269 254 41
3-2 16:59:00 1.20 2.70 659.250 939 72 72 273 250 41
33 17:03:00 1.30 2.90 662.330 941 72 72 269 249 41
33 17:07:00 1.20 2.70 665.670 937 73 73 272 249 41
34 17:11:00 1.30 2.90 669.020 937 73 73 270 250 41
34 17:15:00 1.20 2.70 672.250 939 73 73 272 251 41
35 17:19:00 1.20 2.70 674.930 940 73 73 267 249 42
35 17:23:00 1.10 2.50 678.540 934 75 75 269 251 42
17:27:00 681.770
4-1 17:29:00 1.10 2.50 681.770 935 74 74 267 251 40
4-1 17:33:00 1.10 2.50 685.020 939 75 75 272 254 40
4-2 17:37:00 1.00 220 688.030 935 74 74 268 250 42
4-2 17:41:00 0.95 2.10 691.010 935 74 74 269 253 41
4-3 17:45:00 0.92 210 693.930 939 74 74 271 251 40
4-3 17:49:00 0.97 2.20 696.660 937 74 74 268 249 41
4-4 17:53:00 1.00 220 699.580 938 75 75 270 248 41
4-4 17:57:00 1.10 2.50 702.420 934 75 75 267 249 40
4-5 18:01:00 1.20 270 705.690 935 75 75 268 250 40
4-5 18:05:00 1.20 2.70 708.830 934 75 75 271 249 39
18:09:00 712.140
51 18:11:00 0.66 1.50 712.140 913 75 75 267 238 39
51 18:15:00 0.66 1.50 714.630 933 75 75 271 248 39
52 18:19:00 0.87 2.00 717.200 931 74 74 269 250 41
52 18:23:00 0.86 1.90 719.670 933 74 74 270 251 40
53 18:27:00 0.94 2.10 722.450 938 74 74 271 250 40
5-3 18:31:00 0.96 220 725.190 933 74 74 269 253 39
54 18:35:00 1.10 2.50 728.150 933 74 74 267 250 39
54 18:39:00 1.00 220 731.320 933 74 74 268 250 39
55 18:43:00 1.10 2.50 734.370 931 74 74 268 251 40
55 18:47:00 1.10 2.50 737.350 932 73 73 270 251 38
18:51:00 740.383
Total 3:20:00 158.837 73.1 731
Average 261 937.9 73.1
Min 1.50 913.0 71.0
Max 3.80 947.0 76.0
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Impinger Weight Sheet - Run 6

Scale Calibration Check Date: 12/7/2022
Scale Calibration Check (see QS-6.05C for procedure)
must be within * 0.5g of certified mass

Certified Weight, grams Result, grams

Client: Northern Natural Gas Company
Facility:  Clifton Compressor Station
Test Location: Unit 30
Project#:  M224514

Date: 12/7/2022 250 250.0
Test Method: 5/29
Weighed/Measured By: RWC 500 500.0
Balance ID: 10009
750 750.0
IMPINGER FINAL INITIAL GAIN
CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS
HNO3/H202 891.1 791.0 100.1
HNO3/H202 779.8 734.7 45.1
Empty 660.9 652.0 8.9
KMnO4/H2S04 779.4 775.5 3.9
KMnO4/H2S04 728.2 725.5 2.7
Silica Gel 903.7 879.3 24.4
3,839.4 3,678.7 160.7
Liquid Final Liquid Initial Liquid Gain
903.7 879.3 24.4
Silica Final Silica Initial Silica Gain
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Project No. M224514
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30
Project #: M224514

Run 4 Run 5 Run 6
Date:  12/7/2022 Date:  12/7/2022 Date:  12/7/2022

Time 02 % (dry) CO2 % (dry) Time 02 % (dry) CO2 % (dry) Time 02 % (dry) CO2 % (dry)
8:28 17.90 2.70 11:35 18.80 2.50 15:27 19.20 2.50
8:29 17.90 2.70 11:36 18.80 2.50 15:28 19.10 2.50
8:30 17.90 2.70 11:37 18.80 2.50 15:29 19.00 2.50
8:31 17.90 2.70 11:38 18.80 2.50 15:30 18.90 2.50
8:32 17.90 2.70 11:39 18.80 2.50 15:31 19.00 2.50
8:33 17.80 2.70 11:40 18.80 2.50 15:32 18.90 2.60
8:34 17.90 2.70 11:41 18.80 2.50 15:33 18.90 2.60
8:35 17.80 2.70 11:42 18.80 2.50 15:34 18.90 2.60
8:36 17.80 2.70 11:43 18.80 2.50 15:35 18.90 2.50
8:37 17.90 2.70 11:44 18.80 2.50 15:36 18.80 2.60
8:38 17.90 2.70 11:45 18.70 2.50 15:37 18.90 2.60
8:39 17.90 2.70 11:46 18.80 2.60 15:38 18.90 2.60
8:40 17.90 2.70 11:47 18.70 2.50 15:39 18.80 2.60
8:41 17.90 2.70 11:48 18.70 2.50 15:40 18.80 2.60
8:42 17.90 2.70 11:49 18.70 2.50 15:41 18.80 2.60
8:43 17.80 2.70 11:50 18.70 2.50 15:42 18.80 2.60
8:44 17.80 2.70 11:51 18.70 2.50 15:43 18.80 2.60
8:45 17.80 2.70 11:52 18.70 2.60 15:44 18.80 2.50
8:46 17.80 2.70 11:53 18.70 2.50 15:45 18.80 2.60
8:47 17.90 2.70 11:54 18.70 2.50 15:46 18.80 2.60
8:48 17.90 2.70 11:55 18.80 2.50 15:47 18.80 2.60
8:49 17.90 2.70 11:56 18.70 2.50 15:48 18.80 2.60
8:50 17.90 2.70 11:57 18.80 2.50 15:49 18.80 2.60
8:51 17.90 2.70 11:58 18.80 2.50 15:50 18.80 2.50
8:52 17.90 2.70 11:59 18.80 2.50 15:51 18.80 2.50
8:53 17.80 2.70 12:00 18.80 2.50 15:52 18.80 2.50
8:54 17.80 2.70 12:01 18.80 2.50 15:53 18.80 2.60
8:55 17.80 2.80 12:02 18.80 2.50 15:54 18.80 2.60
8:56 12:03 18.80 2.50 15:55 18.80 2.60
8:57 12:04 18.80 2.50 15:56 18.80 2.50
8:58 12:05 18.80 2.50 15:57 18.80 2.50
8:59 12:06 18.80 2.50 15:58 18.80 2.50
9:00 17.90 2.70 12:07 18.80 2.50 15:59 18.80 2.50
9:01 17.80 2.80 12:08 18.80 2.50 16:00 18.80 2.50
9:02 17.80 2.80 12:09 18.80 2.50 16:01 18.80 2.50
9:03 17.80 2.70 12:10 18.80 2.50 16:02 18.80 2.50
9:04 17.80 2.70 12:11 18.80 2.50 16:03

9:05 17.80 2.70 12:12 18.80 2.50 16:04

9:06 17.80 2.70 12:13 18.80 2.50 16:05

9:07 17.80 2.70 12:14 18.80 2.50 16:06 19.10 2.40
9:08 17.80 2.70 12:15 18.80 2.50 16:07 19.20 2.40
9:09 17.80 2.70 12:16 18.80 2.50 16:08 19.10 2.40
9:10 17.80 2.70 12:17 18.80 2.50 16:09 19.10 2.50
9:11 17.80 2.70 12:18 18.80 2.50 16:10 19.00 2.50
9:12 17.80 2.70 12:19 18.80 2.50 16:11 19.00 2.50
9:13 17.80 2.70 12:20 18.80 2.50 16:12 19.00 2.50
9:14 17.80 2.70 12:21 18.80 2.50 16:13 19.00 2.50
9:15 17.80 2.70 12:22 18.80 2.50 16:14 19.00 2.50
9:16 17.80 2.70 12:23 18.80 2.50 16:15 18.90 2.50
9:17 17.80 2.70 12:24 18.80 2.50 16:16 18.90 2.50
9:18 17.80 2.70 12:25 18.80 2.50 16:17 18.90 2.50
9:19 17.80 2.70 12:26 18.80 2.50 16:18 18.90 2.50
9:20 17.80 2.70 12:27 18.70 2.50 16:19 18.90 2.50
9:21 17.80 2.70 12:28 18.70 2.50 16:20 18.90 2.50
9:22 17.80 2.70 12:29 18.70 2.50 16:21 18.90 2.50
9:23 17.80 2.70 12:30 18.70 2.50 16:22 18.90 2.50
9:24 17.80 2.70 12:31 18.70 2.50 16:23 18.80 2.50
9:25 17.80 2.70 12:32 18.70 2.50 16:24 18.80 2.60
9:26 17.80 2.70 12:33 18.70 2.50 16:25 18.80 2.60
9:27 17.80 2.70 12:34 18.70 2.50 16:26 18.80 2.60
9:28 17.80 2.70 12:35 18.70 2.50 16:27 18.80 2.60
9:29 17.80 2.80 12:36 18.70 2.50 16:28 18.70 2.60
9:30 17.80 2.80 12:37 18.70 2.50 16:29 18.80 2.60
9:31 17.80 2.70 12:38 18.80 2.50 16:30 18.80 2.60
9:32 17.80 2.70 12:39 18.80 2.50 16:31 18.70 2.60
9:33 17.80 2.70 12:40 18.70 2.50 16:32 18.80 2.60
9:34 17.80 2.70 12:41 18.80 2.50 16:33 18.80 2.60
9:35 17.80 2.70 12:42 18.80 2.50 16:34 18.80 2.60
9:36 17.80 2.70 12:43 18.80 2.50 16:35 18.70 2.60
9:37 17.80 2.70 12:44 18.80 2.50 16:36 18.70 2.60
9:38 17.80 2.70 12:45 18.80 2.50 16:37 18.80 2.60
9:39 12:46 18.80 2.50 16:38 18.70 2.60
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30
Project #: M224514

Run 4 Run 5 Run 6
Date:  12/7/2022 Date:  12/7/2022 Date:  12/7/2022

Time 02 % (dry) CO2 % (dry) Time 02 % (dry) CO2 % (dry) Time 02 % (dry) CO2 % (dry)
9:40 12:47 18.90 2.50 16:39 18.80 2.50
9:41 12:48 18.90 2.50 16:40 18.70 2.50
9:42 18.00 2.60 12:49 18.90 2.50 16:41 18.70 2.50
9:43 17.80 2.70 12:50 18.90 2.40 16:42 18.70 2.50
9:44 17.80 2.70 12:51 18.90 2.50 16:43 18.70 2.50
9:45 17.80 2.80 12:52 18.90 2.50 16:44 18.70 2.60
9:46 17.80 2.70 12:53 18.90 2.50 16:45

9:47 17.80 2.70 12:54 18.90 2.50 16:46

9:48 17.80 2.70 12:55 16:47 19.20 2.30
9:49 17.80 2.70 12:56 16:48 19.30 2.30
9:50 17.80 2.80 12:57 16:49 19.30 2.30
9:51 17.80 2.80 12:58 16:50 19.30 2.30
9:52 17.80 2.80 12:59 19.00 2.40 16:51 19.20 2.40
9:53 17.80 2.70 13:00 19.00 2.50 16:52 19.20 2.40
9:54 17.80 2.70 13:01 19.00 2.50 16:53 19.20 2.40
9:55 17.80 2.70 13:02 19.00 2.50 16:54 19.20 2.40
9:56 17.80 2.70 13:03 19.00 2.50 16:55 19.20 2.40
9:57 17.80 2.70 13:04 19.00 2.50 16:56 19.10 2.40
9:58 17.80 2.70 13:05 19.00 2.50 16:57 19.00 2.50
9:59 17.80 2.80 13:06 19.00 2.50 16:58 19.00 2.50
10:00 17.80 2.70 13:07 19.00 2.50 16:59 19.00 2.50
10:01 17.80 2.70 13:08 19.00 2.50 17:00 19.00 2.50
10:02 17.80 2.70 13:09 19.00 2.50 17:01 19.00 2.50
10:03 17.80 2.80 13:10 19.00 2.50 17:02 19.00 2.50
10:04 17.80 2.70 13:11 19.00 2.50 17:03 19.00 2.50
10:05 17.90 2.70 13:12 19.00 2.50 17:04 19.00 2.50
10:06 17.90 2.70 13:13 19.00 2.50 17:05 18.90 2.50
10:07 17.80 2.70 13:14 19.00 2.50 17:06 18.90 2.50
10:08 17.90 2.70 13:15 19.00 2.50 17:07 18.90 2.50
10:09 17.90 2.70 13:16 19.00 2.50 17:08 18.90 2.50
10:10 17.80 2.70 13:17 19.00 2.50 17:09 18.90 2.50
10:11 17.80 2.70 13:18 19.00 2.50 17:10 18.90 2.50
10:12 17.90 2.70 13:19 19.00 2.50 17:11 18.90 2.50
10:13 17.90 2.70 13:20 19.00 2.50 17:12 18.90 2.50
10:14 17.90 2.70 13:21 19.00 2.50 17:13 18.80 2.60
10:15 17.90 2.70 13:22 19.00 2.50 17:14 18.80 2.50
10:16 17.90 2.70 13:23 19.00 2.50 17:15 18.80 2.60
10:17 17.90 2.70 13:24 19.00 2.50 17:16 18.80 2.50
10:18 17.90 2.70 13:25 19.10 2.40 17:17 18.80 2.50
10:19 17.90 2.70 13:26 19.00 2.50 17:18 18.80 2.60
10:20 17.90 2.70 13:27 19.10 2.40 17:19 18.80 2.50
10:21 17.90 2.70 13:28 19.10 2.40 17:20 18.80 2.50
10:22 17.90 2.70 13:29 19.10 2.40 17:21 18.70 2.60
10:23 13:30 19.10 2.40 17:22 18.70 2.60
10:24 13:31 19.10 2.40 17:23 18.70 2.50
10:25 18.00 2.60 13:32 19.10 2.40 17:24 18.70 2.50
10:26 18.00 2.70 13:33 19.20 2.40 17:25 18.70 2.50
10:27 18.00 2.70 13:34 19.20 2.40 17:26 18.70 2.60
10:28 18.00 2.70 13:35 17:27

10:29 18.00 2.70 13:36 17:28

10:30 18.00 2.70 13:37 17:29

10:31 18.00 2.70 13:38 17:30 19.10 2.30
10:32 18.00 2.70 13:39 17:31 19.10 2.40
10:33 18.00 2.70 13:40 19.30 2.40 17:32 19.10 2.40
10:34 18.00 2.70 13:41 19.30 2.40 17:33 19.10 2.40
10:35 18.00 2.70 13:42 19.40 2.40 17:34 19.10 2.40
10:36 18.00 2.70 13:43 19.30 2.40 17:35 19.10 2.40
10:37 18.00 2.70 13:44 19.30 2.40 17:36 19.10 2.40
10:38 18.00 2.70 13:45 19.40 2.40 17:37 19.10 2.40
10:39 18.10 2.70 13:46 19.40 2.40 17:38 19.10 2.40
10:40 18.10 2.70 13:47 19.40 2.40 17:39 19.10 2.40
10:41 18.10 2.70 13:48 19.40 2.40 17:40 19.10 2.40
10:42 18.10 2.70 13:49 19.40 2.40 17:41 19.10 2.40
10:43 18.10 2.70 13:50 19.40 2.40 17:42 19.00 2.40
10:44 18.10 2.70 13:51 19.30 2.40 17:43 19.00 2.40
10:45 18.20 2.70 13:52 19.30 2.40 17:44 19.00 2.50
10:46 18.20 2.70 13:53 19.30 2.40 17:45 19.00 2.50
10:47 18.20 2.70 13:54 19.30 2.40 17:46 19.00 2.40
10:48 18.20 2.70 13:55 19.40 2.40 17:47 19.00 2.50
10:49 18.20 2.70 13:56 19.30 2.40 17:48 19.00 2.50
10:50 18.20 2.70 13:57 19.40 2.40 17:49 19.00 2.40
10:51 18.20 2.70 13:58 19.30 2.40 17:50 19.00 2.40
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station

Test Location: Unit 30
Project #: M224514

Run 4
Date: 12/7/2022

Time 02 % (dry) CO2 % (dry)
10:52 18.20 2.70
10:53 18.20 2.70
10:54 18.20 2.70
10:55 18.30 2.70
10:56 18.20 2.70
10:57 18.30 2.70
10:58 18.30 2.70
10:59 18.30 2.70
11:00 18.30 2.70
11:01 18.30 2.70
11:02 18.70 2.30
11:03 18.30 2.60
11:04 18.30 2.70
11:05 18.30 2.70
Average 17.92 2.70
Min 17.80 2.30
Max 18.70 2.80

AET-014 ISO Template

Project No. M224514
Unit 30

Run 5
Date: 12/7/2022
Time 02 % (dry) CO2 % (dry)
13:59 19.20 240
14:00 19.20 240
14:01 19.20 240
14:02 19.20 2.40
14:03 19.20 240
14:04 19.20 2.50
14:05 19.20 2.50
1406 19.20 2.50
14.07 19.10 2.50
14:08 19.20 2.50
14:09 19.10 240
14:10 19.20 2.40
14:11 19.20 240
14:12 19.20 2.40
14:13 19.20 240
14:14 19.30 2.40
14:15 19.20 240
14:16 19.20 2.40
14:17 19.20 240
14:20
14:21
14:22 19.30 2.30
14:23 19.30 240
14:24 19.30 2.40
14:25 19.30 240
14:26 19.30 2.40
14:27 19.20 240
14:28 19.20 2.40
14:29 19.30 240
14:30 19.20 2.40
14:31 19.20 240
14:32 19.20 2.40
14:33 19.30 240
14:34 19.20 2.40
14:35 19.20 240
14:36 19.20 2.40
14:37 19.20 240
14:38 19.20 2.40
14:39 19.20 240
14:40 19.20 2.40
14:41 19.20 240
14:42 19.20 2.40
14:43 19.20 240
14:44 19.20 2.40
14:45 19.20 240
14:46 19.20 2.40
14:47 19.20 240
14:48 19.20 2.40
14:49 19.20 240
14:50 19.20 2.40
14:51 19.20 240
14:52 19.20 2.40
14:53 19.20 240
14:54 19.10 2.40
14:55 19.10 240
14:56 19.10 2.40
14:57 19.10 240
14:58 19.20 2.40
14:59 19.10 240
15:00 19.10 2.40
Average 19.01 2.46
Min 18.70 2.30
Max 19.40 2.60
v24.4
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Run 6
Date: 12/7/2022
Time 02 % (dry) C02 % (dry)
17:51 19.00 240
17:52 19.10 2.40
17:53 19.00 2.50
17:54 18.90 2.50
17:55 18.90 2.50
17:56 18.80 2.50
17:57 18.90 2.50
17:58 18.90 2.50
17:59 18.90 2.50
18:00 18.90 2.50
18:01 18.90 2.50
18:02 18.90 2.50
18:03 18.90 2.50
18:04 18.80 2.60
18:05 18.80 2.60
18:06 18.80 2.60
18:07 18.80 2.60
18:08 18.80 2.60
18:09 18.80 2.60
18:12
18:13 19.10 2.50
18:14 19.60 2.20
18:15 19.50 2.20
18:16 19.30 2.30
18:17 19.10 240
18:18 19.00 2.50
18:19 18.90 2.50
18:20 18.80 2.50
18:21 18.80 2.60
18:22 18.70 2.60
18:23 18.70 2.60
18:24 18.70 2.60
18:25 18.70 2.60
18:26 18.70 2.60
18:27 18.70 2.60
18:28 18.70 2.60
18:29 18.70 2.60
18:30 18.70 2.60
18:31 18.70 2.60
18:32 18.70 2.60
18:33 18.70 2.60
18:34 18.70 2.60
18:35 18.60 2.60
18:36 18.70 2.60
18:37 18.70 2.60
18:38 18.70 2.60
18:39 18.70 2.60
18:40 18.70 2.60
18:41 18.70 2.60
18:42 18.70 2.60
18:43 18.70 2.60
18:44 18.70 2.60
18:45 18.70 2.60
18:46 18.70 2.60
18:47 18.60 2.60
18:48 18.60 2.60
18:49 18.70 2.60
18:50 18.60 2.60
Average 18.89 2.52
Min 18.60 2.20
Max 19.60 2.60
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Client:

Facility:

Test Location:
Project #:

Test Method:

Test Engineer:
Test Technician:
Type of Fuel Firing:

Meter ID:

Pitot ID:

Nozzle Diameter (Inches):
Meter Calibration Date:

Meter Calibration Factor (Y):
Meter Orifice Setting (Delta H):
Nozzle Kit ID Number and Material:
Pitot Tube Coefficient:

Probe Length (Feet):

Probe Liner Material:

Sample Plane:

Port Length (Inches):

Port Size (Diameter, Inches):
Port Type:

Duct Shape:

Length (Feet):

Width (Feet):

Duct Area (Square Feet):
Equivalent Diameter Rectangular Duct (Feet):
Upstream Diameters:
Downstream Diameters:
Number of Ports Sampled:
Number of Points per Port:
Minutes per Point:

Minutes per Reading:

Total Number of Traverse Points:
Test Length (Minutes):

Train Type:

Source Condition:

Diluent Model/Serial Number:
Moisture Balance ID:

# of Runs

AET-014 ISO Template

Project No. M224514
Unit 30

Northern Natural Gas Company
Clifton Compressor Station
Unit 30
M224514
5/29
MAN
ATW
Natural Gas
Run 7
CM47
711
0.273
12/1/2022
1.008

1.839
Quartz 718
0.840
6.0

Quartz
Horizontal
4.50
4.00
Flange
Rectangular
5
8
40.000
6.154
0.5
2.0
5
5
8.0
4.0
25
200
Anderson Box
Normal
ECOM
1000g
3

V24.4
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Run 7 - Method 5/29

Client: Northern Natural Gas Company Date: 12/8/22
Facility: Clifton Compressor Station Start Time: 8:52
Test Location: Unit 30 End Time: 13:51
Source Condition: Natural Gas
DRY GAS METER CONDITIONS STACK CONDITIONS
AH: 3.21 in. H,0 Static Pressure 1.00 in. H,0
Meter Temperature, Tm: 62.5 °F Flue Pressure (Ps): 28.82 in. Hg. abs.
Sqrt AP: 1.148 in. H,0 Carbon Dioxide: 220 %
Stack Temperature, Ts: 934.6 °F Oxygen: 17.40 %
Meter Volume, Vm:  174.843 ft* Nitrogen: 80.40 %
Meter Volume, Vmstd: ~ 172.544  dscf Gas Weight dry, Md: 29.048 Ib/lb mole
Meter Volume, Vwstd: 8.940 wscf Gas Weight wet, Ms: 28.504 Ib/Ib mole
Isokinetic Variance: 95.0 %l Excess Air: - %
Gas Velocity, Vs: 107.393 fps
Test Length: 200.00 in mins. Volumetric Flow: 257,743 acfm
Nozzle Diameter: 0.273 ininches Volumetric Flow: 89,377 dscfm
Barometric Pressure: 28.75 in Hg Volumetric Flow: 94,007 scfm
Calculated Fo: 1.59
Fo Validity: Fail
MOISTURE DETERMINATION
Initial Impinger Content: ~ 3377.1 ml Silica Initial Wt. 881.5 grams
Final Impinger Content: ~ 3532.9 ml Silica Final Wt. 915.5 grams
Impinger Difference: 155.8 ml Silica Difference: 34.0 grams
Total Water Gain: 189.8 Moisture, Bws: 0.049
Velocity Orifice Actual Stack Meter Temp Probe Filter Impinger
Port- Clock Head Ap AH Meter Vol.  Temp Inlet Outlet Temp Exit Temp Exit Temp
Point No. Time in. H20 in. H20 it °F °F °F °F °F °F
1-1 8:52:00 1.50 3.50 740.988 934 45 45 247 245 50
11 8:56:00 1.50 3.50 744.680 936 47 47 257 243 44
1-2 9:00:00 1.70 4.00 748.390 937 48 48 263 258 46
1-2 9:04:00 1.70 4.00 752.210 940 49 49 266 255 49
1-3 9:08:00 1.60 3.80 755.760 941 51 51 268 251 53
1-3 9:12:00 1.60 3.80 759.770 937 52 52 271 251 54
14 9:16:00 1.30 3.10 763.570 941 54 54 269 250 57
14 9:20:00 1.40 3.30 766.920 938 56 56 267 250 57
1-5 9:24:00 1.30 3.10 770.460 936 57 57 271 249 56
1-5 9:28:00 1.30 3.10 773.820 937 58 58 268 249 57
9:32:00 777.350
21 9:34:00 1.50 3.60 777.350 937 59 59 267 249 46
2-1 9:38:00 1.40 3.40 781.420 938 60 60 270 251 51
22 9:42:00 1.70 4.10 784.730 939 61 61 267 252 54
22 9:46:00 1.70 4.10 788.830 942 61 61 269 251 55
23 9:50:00 1.60 3.90 792.680 939 63 63 271 250 55
23 9:54:00 1.60 3.90 796.460 940 64 64 268 249 56
24 9:58:00 1.50 3.60 800.390 941 64 64 271 249 55
24 10:02:00 1.40 3.40 803.560 937 65 65 272 250 54
25 10:06:00 1.40 3.40 807.720 935 64 64 269 249 54
25 10:10:00 1.30 3.20 811.440 938 64 64 267 249 53
10:14:00 814.730
31 10:16:00 1.50 3.60 814.730 936 64 64 267 252 46
31 10:20:00 1.50 3.60 818.630 937 64 64 271 256 48
32 10:24:00 1.30 3.20 822.260 935 64 64 271 255 49
32 10:28:00 1.30 3.20 825.730 937 64 64 269 255 48
33 10:32:00 1.40 3.40 829.040 938 64 64 269 252 49
33 10:36:00 1.30 3.20 832.420 934 64 64 270 249 50
34 10:40:00 1.20 2.90 836.310 939 66 66 271 250 50
34 10:44:00 1.30 3.20 840.030 937 65 65 267 250 50
35 10:48:00 1.40 3.40 843.040 938 66 66 268 250 49
35 10:52:00 1.40 3.40 846.610 934 66 66 267 249 48
10:56:00 850.330
4-1 10:58:00 1.30 3.20 850.330 936 66 66 271 253 43
4-1 11:02:00 1.30 3.20 854.130 933 66 66 268 256 45
4-2 11:06:00 1.20 2.90 857.420 936 66 66 267 254 49
4-2 11:10:00 1.10 2.70 860.820 935 66 66 265 252 50
4-3 11:14:00 0.97 240 863.610 936 66 66 268 249 51
4-3 11:18:00 0.95 2.30 866.920 931 66 66 270 249 52
44 11:22:00 1.10 2.70 869.830 933 66 66 268 248 50
4-4 11:26:00 1.10 2.70 873.040 931 66 66 269 247 49
45 11:30:00 1.30 3.20 876.300 929 66 66 271 248 47
4-5 11:34:00 1.30 3.20 879.830 927 66 66 271 250 46
11:38:00 883.340
5-1 11:43:00 0.78 2.00 883.340 893 66 66 270 258 43
51 11:47:00 0.83 2.00 886.210 932 67 67 268 254 48
52 11:51:00 1.10 2.70 889.040 933 67 67 270 250 49
52 11:55:00 1.20 2.70 892.410 932 67 67 268 250 49
53 11:59:00 1.10 2.70 895.720 933 67 67 271 250 48
53 12:03:00 1.10 2.70 898.930 932 68 68 269 250 48
54 12:07:00 1.30 3.20 901.940 932 68 68 270 250 48
54 12:11:00 1.20 2.90 905.640 932 68 68 268 248 48
55 12:15:00 1.20 3.00 908.820 929 68 68 270 251 49
55 12:19:00 1.30 3.20 912.330 926 69 69 270 248 50
12:23:00 915.831
Total 3:20:00 174.843 62.5 62.5
Average 3.21 934.6 625
Min 2.00 893.0 45.0
Max 4.10 942.0 69.0
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Impinger Weight Sheet - Run 7

Scale Calibration Check Date: 12/8/2022
Scale Calibration Check (see QS-6.05C for procedure)
must be within * 0.5g of certified mass
Certified Weight, grams Result, grams

Client: Northern Natural Gas Company
Facility:  Clifton Compressor Station
Test Location: Unit 30
Project#:  M224514

Date: 12/8/2022 250 250.0
Test Method: 5/29
Weighed/Measured By: RWC 500 499.8
Balance ID: 10009
750 749.8
IMPINGER FINAL INITIAL GAIN
CONTENTS MLS / GRAMS MLS / GRAMS MLS / GRAMS
HNO3/H202 7711 7223 48.8
HNO3/H202 7741 701.7 72.4
Empty 676.7 653.8 229
KMnO4/H2S04 628.2 616.6 11.6
KMnO4/H2S04 682.8 682.7 0.1
Silica Gel 915.5 881.5 34.0
3,5632.9 3,377.1 155.8
Liquid Final Liquid Initial Liquid Gain
915.5 881.5 34.0
Silica Final Silica Initial Silica Gain

AET-014 ISO Template
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30
Project #: M224514

Run7
Date: 12/8/2022

Time 02 % (dry) CO2 % (dry)
9:35 17.90 210
9:36 17.90 210
9:37 17.90 2.20
9:38 17.90 210
9:39 17.90 210
9:40 17.90 210
9:41 17.90 210
9:42 17.90 2.20
9:43 17.90 2.20
9:44 18.00 210
9:45 18.00 2.20
9:46 18.00 2.20
9:47 18.00 2.20
9:48 18.10 210
9:49 18.10 2.20
9:50 18.10 210
9:51 18.10 2.20
9:52 18.10 2.20
9:53 18.20 2.20
9:54 18.10 2.20
9:55 18.10 2.20
9:56 18.20 2.20
9:57 18.20 2.20
9:58 18.20 2.20
9:59 18.20 2.20
10:00 18.20 2.20
10:01 18.30 2.20
10:02 18.20 2.20
10:03 18.20 2.20
10:04 18.20 2.20
10:05 18.30 2.20
10:06 18.30 2.20
10:07 18.30 2.20
10:08 18.30 2.20
10:09 18.30 2.20
10:10 18.30 2.20
10:11 18.40 2.20
10:12 18.40 2.20
10:13 18.50 2.20
10:15
10:16 18.70 2.00
10:17 18.60 210
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30
Project #: M224514

Run7
Date: 12/8/2022

Time 02 % (dry) CO2 % (dry)
10:18 18.60 210
10:19 18.60 210
10:20 18.60 210
10:21 18.60 210
10:22 18.60 210
10:23 18.60 210
10:24 18.60 210
10:25 18.60 210
10:26 18.60 210
10:27 18.60 210
10:28 18.60 210
10:29 18.60 210
10:30 18.50 210
10:31 18.60 210
10:32 18.60 210
10:33 18.60 210
10:34 18.50 210
10:35 18.60 210
10:36 18.60 210
10:37 18.50 210
10:38 18.50 210
10:39 18.50 210
10:40 18.50 210
10:41 18.50 2.10
10:42 18.50 210
10:43 18.50 2.10
10:44 18.50 2.20
10:45 18.50 2.10
10:46 18.50 210
10:47 18.50 2.10
10:48 18.50 210
10:49 18.50 2.10
10:50 18.50 210
10:51 18.50 2.10
10:52 18.50 210
10:53 18.50 2.10
10:54 18.50 210
10:55 18.50 210
10:58
10:59 18.70 210
11:00 18.70 210
11:01 18.70 2.20
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30
Project #: M224514

Run7
Date: 12/8/2022

Time 02 % (dry) CO2 % (dry)
11:02 18.60 2.20
11:03 18.70 2.20
11:04 18.70 210
11:05 18.70 210
11:06 18.70 2.20
11:07 18.70 2.20
11:08 18.70 210
11:09 18.60 2.20
11:10 18.60 210
11:11 18.60 2.20
11:12 18.60 2.20
11:13 18.60 2.20
11:14 18.50 210
11:15 18.50 210
11:16 18.50 210
11:17 18.50 210
11:18 18.50 210
11:19 18.50 210
11:20 18.50 210
11:21 18.50 210
11:22 18.50 210
11:23 18.50 210
11:24 18.50 210
11:25 18.50 2.10
11:26 18.50 210
11:27 18.50 2.10
11:28 18.50 210
11:29 18.50 2.10
11:30 18.50 210
11:31 18.50 2.10
11:32 18.50 210
11:33 18.40 2.10
11:34 18.40 210
11:35 18.40 2.10
11:36 18.40 2.20
11:37 18.40 2.20
11:42
11:43 18.60 2.20
11:44 18.40 210
11:45 18.40 2.20
11:46 18.40 210
11:47 18.40 210
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30
Project #: M224514

Run7
Date: 12/8/2022

Time 02 % (dry) CO2 % (dry)
11:48 18.40 210
11:49 18.40 210
11:50 18.40 210
11:51 18.40 210
11:52 18.40 210
11:53 18.40 210
11:54 18.40 210
11:55 18.40 210
11:56 18.40 210
11:57 18.40 210
11:58 18.40 210
11:59 18.40 210
12:00 18.40 210
12:01 18.40 210
12:02 18.40 210
12:03 18.40 210
12:04 18.40 210
12:05 18.40 210
12:06 18.40 210
12:07 18.40 210
12:08 18.40 210
12:09 18.40 210
12:10 18.40 210
12:11 18.40 210
12:12 18.40 210
12:13 18.40 2.10
12:14 18.40 210
12:15 18.40 2.10
12:16 18.40 210
12:17 18.40 2.10
12:18 18.40 210
12:19 18.40 2.10
12:20 18.40 210
12:21 18.40 2.10
12:22 18.40 210
Average 18.41 213
Min 17.90 2.00
Max 18.70 2.20
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Client:

Facility:

Test Location:

Project #:

Test Method:

Test Engineer:

Test Technician:

Meter ID:

Pitot ID:

Pitot Type:

Pitot Tube Coefficient:

Probe Length:

Sample Plane:

Port Length:

Port Size (diameter):

Port Type:

Duct Shape:

Length (traverse side of duct):
Width:

Location of Test Ports:

Duct Area:

Equivalent Diameter Rectangular Duct:
Upstream Diameters:
Downstream Diameters:
Number of Ports Sampled:
Number of Points per Port:
Total Number of Traverse Points:
Operating Level:

FT-004 MP Pitot

Project No. M224514
Unit 30

Northern Natural Gas Company
Clifton Compressor Station

Unit 30
M224514
2
RwWC
ATW
F3
888
S-Type
0.84
12.0
Horizontal
4.50
4.00
Flange
Rectangular
5
8
Side of duct
40.00
6.154
2.000
2.000
5
5
25
Normal

V24.4
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Project Number: M224514

Client:

Facility:

Test Location: Unit 30

Pitot ID: 888

Pitot Coefficient: 0.840

Probe Length, Feet: 12

DP Sqrt.
Port Point (in. H,0) DP

A 1 0.64 0.8000
A 2 0.88 0.9381
A 3 0.80 0.8944
A 4 0.97 0.9849
A 5 1.20 1.0954
B 1 1.40 1.1832
B 2 1.50 1.2247
B 3 1.40 1.1832
B 4 1.30 1.1402
B 5 1.30 1.1402
C 1 1.50 1.2247
C 2 1.70 1.3038
C 3 1.70 1.3038
C 4 1.50 1.2247
C 5 1.20 1.0954

Test Parameters

Ppar - Barometric pressure, inches Hg
P, - Stack Pressure, inches of H,O

Ps - Absolute stack pressure, inches Hg
ts - Average stack temperature, °F

Duct Shape:

Length, Feet

Width, Feet

Cross Sectional Area of Stack, Ft?

Method 2 Results
Average DP

Average Sqrt DP

Average Velocity Vs (ft/sec)

FT-004 MP Pitot

Project No. M224514
Unit 30

Clifton Compressor Station

Temp
°F)
920
920
920
920
920

920
920
920
920
920

920
920
920
920
920

Northern Natural Gas Company

Velocity
v)
74.91
87.85
83.76
92.23
102.58

110.80
114.69
110.80
106.77
106.77

114.69
122.10
122.10
114.69
102.58

28.37

1.00

28.44

920.0
Rectangular
5

8

40.00

1.0572

1.0110
94.676

METHOD 2 VOLUMETRIC FLOW DATA

Operating Level:
Run No.:

Test Date:

Start Time:

End Time:

Test Engineer:

Port Length, Inches:

DP
Port Point (in. H,0)

D 1 0.44
D 2 0.80
D 3 0.93
D 4 0.92
D 5 0.94
E 1 0.36
E 2 0.66
E 3 0.72
E 4 0.79
E 5 0.88

% CO,

% O,

% Ny

Md - dry basis Ib/lb mole
Ms - wet basis Ib/Ib mole
Wet Bulb Temp(t'):

Dry Bulb Temp(t'):

Bws - Moisture content fraction

Normal

Pre 1

12/5/2022

11:41

11:56

RWC Test Tech:

5

Sqrt. Temp
DP (°F)

0.6633 920
0.8944 920
0.9644 920
0.9592 920
0.9695 920
0.6000 920
0.8124 920
0.8485 920
0.8888 920
0.9381 920

2.47

16.70

80.83

29.06

28.532

920

0.048

Moisture determined by wb/db?

Q-ACFM
Qsd - DSCFM
Qs - SCFM
Qs - SCFH

V24.4
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227,222
78,680
82,647
4,958,818

ATW

Velocity
v)
62.12
83.76
90.31
89.82
90.79

56.19
76.08
79.46
83.23
87.85
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Project Number: M224514

Client:

Facility:

Test Location: Unit 30

Pitot ID: 888

Pitot Coefficient: 0.840

Probe Length, Feet: 12

DP Sqrt.
Port Point (in. H,0) DP

A 1 0.72 0.8485
A 2 1.10 1.0488
A 3 1.30 1.1402
A 4 1.30 1.1402
A 5 1.20 1.0954
B 1 1.30 1.1402
B 2 1.20 1.0954
B 3 1.40 1.1832
B 4 1.50 1.2247
B 5 1.40 1.1832
C 1 1.60 1.2649
C 2 1.60 1.2649
C 3 1.50 1.2247
C 4 1.60 1.2649
C 5 1.60 1.2649

Test Parameters

Ppar - Barometric pressure, inches Hg
P, - Stack Pressure, inches of H,O

Ps - Absolute stack pressure, inches Hg
ts - Average stack temperature, °F

Duct Shape:

Length, Feet

Width, Feet

Cross Sectional Area of Stack, Ft?

Method 2 Results
Average DP

Average Sqrt DP

Average Velocity Vs (ft/sec)

FT-004 MP Pitot

Project No. M224514
Unit 30

Clifton Compressor Station

Temp
°F)
876.0
889.0
902.0
920.0
921.0

926.0
927.0
924.0
926.0
928.0

928.0
930.0
927.0
929.0
932.0

Northern Natural Gas Company

Velocity
v)
78.19
97.12
106.08
106.78
102.63

107.02
102.85
110.97
114.95
111.13

118.81
118.89
114.99
118.85
118.98

28.37

1.00

28.44

9221
Rectangular
5

8

40.00

1.4488

1.1994
112.418

METHOD 2 VOLUMETRIC FLOW DATA

Operating Level:
Run No.:

Test Date:

Start Time:

End Time:

Test Engineer:

Port Length, Inches:

DP
Port Point (in. H,0)

D 1 1.70
D 2 1.80
D 3 1.70
D 4 1.60
D 5 1.50
E 1 1.50
E 2 1.60
E 3 1.60
E 4 1.40
E 5 1.50

% CO,

% O,

% Ny

Md - dry basis Ib/lb mole
Ms - wet basis Ib/Ib mole
Wet Bulb Temp(t'):

Dry Bulb Temp(t'):

Bws - Moisture content fraction

Normal

Post 5/Pre 6

12/5/2022

17:30

17:44

RWC Test Tech:

5
Sqrt. Temp

DP (°F)

1.3038 922.0
1.3416 926.0
1.3038 930.0
1.2649 933.0
1.2247 932.0
1.2247 927.0
1.2649 926.0
1.2649 925.0
1.1832 922.0
1.2247 924.0

2.74

16.30

80.96

29.09

28.525

922

0.051

Moisture determined by wb/db (Y or N)

Q-ACFM
Qsd - DSCFM
Qs - SCFM
Qs - SCFH

V24.4
75 of 235

269,802
92,990
97,987
5,879,219

ATW

Velocity
v)
122.20
125.92
122.55
119.02
115.20

114.99
118.72
118.68
110.89
114.87

4/6/2022
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Project Number: M224514

Client:

Facility:

Test Location: Unit 30

Pitot ID: 888

Pitot Coefficient: 0.840

Probe Length, Feet: 12

DP Sqrt.
Port Point (in. H,0) DP

A 1 1.30 1.1402
A 2 1.50 1.2247
A 3 1.60 1.2649
A 4 1.30 1.1402
A 5 1.10 1.0488
B 1 0.87 0.9327
B 2 0.85 0.9220
B 3 0.89 0.9434
B 4 0.90 0.9487
B 5 0.80 0.8944
C 1 1.80 1.3416
C 2 1.60 1.2649
C 3 1.50 1.2247
C 4 1.60 1.2649
C 5 1.40 1.1832

Test Parameters

Ppar - Barometric pressure, inches Hg
P, - Stack Pressure, inches of H,O

Ps - Absolute stack pressure, inches Hg
ts - Average stack temperature, °F

Duct Shape:

Length, Feet

Width, Feet

Cross Sectional Area of Stack, Ft?

Method 2 Results
Average DP

Average Sqrt DP

Average Velocity Vs (ft/sec)

FT-004 MP Pitot

Project No. M224514
Unit 30

Clifton Compressor Station

Temp
°F)
940.0
940.0
943.0
943.0
951.0

922.0
921.0
921.0
923.0
922.0

928.0
923.0
930.0
930.0
923.0

Northern Natural Gas Company

Velocity
v)
106.89
114.82
118.71
107.00
98.71

86.88
85.84
87.84
88.40
83.31

125.24
117.86
114.41
118.16
110.25

28.72

1.00

28.79

926.4
Rectangular
5

8

40.00

1.2704

1.1185
104.351

METHOD 2 VOLUMETRIC FLOW DATA

Operating Level:
Run No.:

Test Date:

Start Time:

End Time:

Test Engineer:

Port Length, Inches:

DP
Port Point (in. H,0)

D 1 1.60
D 2 1.60
D 3 1.30
D 4 1.40
D 5 1.30
E 1 0.65
E 2 1.10
E 3 1.20
E 4 1.30
E 5 1.30

% CO,

% O,

% Ny

Md - dry basis Ib/lb mole
Ms - wet basis Ib/Ib mole
Wet Bulb Temp(t'):

Dry Bulb Temp(t'):

Bws - Moisture content fraction

Normal

Post 6

12/5/2022

19:08

19:22

RWC Test Tech:

5
Sqrt. Temp

DP (°F)

1.2649 922.0
1.2649 924.0
1.1402 921.0
1.1832 920.0
1.1402 914.0
0.8062 915.0
1.0488 921.0
1.0954 920.0
1.1402 922.0
1.1402 921.0

2.70

16.30

81.00

29.08

28.530

926

0.050

Moisture determined by wb/db (Y or N)

Q-ACFM
Qsd - DSCFM
Qs - SCFM
Qs - SCFH

V24.4
76 of 235

250,442
87,199
91,788
5,507,281

ATW

Velocity
v)
117.82
117.90
106.16
110.13
105.89

74.90
97.65
101.96
106.20
106.16

4/6/2022

©Mostardi Platt



Appendix E - Plant Operating Data
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TSP Name ID

Northern Natural Gas (9048
Northern Natural Gas ( 9048
Northern Natural Gas (9048
Northern Natural Gas (9048
Northern Natural Gas ( 9048
Northern Natural Gas (9048
Northern Natural Gas ( 9048
Northern Natural Gas (9048
Northern Natural Gas ( 9048
Northern Natural Gas (9048
Northern Natural Gas (9048
Northern Natural Gas ( 9048
Northern Natural Gas ( 9048
Northern Natural Gas ( 9048
Northern Natural Gas 9048
Northern Natural Gas (9048
Northern Natural Gas (9048
Northern Natural Gas ( 9048
Northern Natural Gas ¢ 9048
Northern Natural Gas ( 9048
Northern Natural Gas ( 9048
Northern Natural Gas (9048
Northern Natural Gas 19048
Northern Natural Gas ¢ 9048
Northern Natural Gas ( 9048
Northern Natural Gas (9048
Northern Natural Gas ( 9048
Northern Natural Gas (9048
Northern Natural Gas't 9048

Project No. M224514

Unit 30

Date
12/8/2022
12/7/2022
12/6/2022
12/5/2022
12/4/2022
12/3/2022
12/2/2022
12/1/2022
11/30/2022
11/29/2022
11/28/2022
11/27/2022
11/26/2022
11/25/2022
11/24/2022
11/23/2022
11/22/2022
11/21/2022
11/20/2022
11/19/2022
11/18/2022
11/17/2022
11/16/2022
11/15/2022
11/14/2022
11/13/2022
11/12/2022
11/11/2022
11/10/2022

BTU
1035.205
1027.21
1032.401
1029.572
1030.78
1025.856
1025.463
1025.333
1025.273
1025.278
1025.25
1025.291
1025.162
1025.017
1025.022
1025.075
1025.097
1023.99
1023.205
1021.336
1022.42
1017.784
1014.551
1015.032
1015.336
1020.589
988.957
988.115
987.668

co2
0.28
0.176
0.168
0.2
0.269
0.043
0.063
0.064
0.064
0.064
0.063
0.062
0.063
0.064
0.064
0.061
0.064
0.074
0.065
0.081
0.053
0.131
0.163
0.133
0.146
0.133
0.059
0.064
0.063

N2
3.013
3321
3.523
2.901
2.966
3.236
3.125
3.124
3.113
3.113
3.123
3.138
3.137
3.142
3.148
3.165
3.214
3.194
3.196
3.098
3.243
3.102
2.988
2.76
3.166
3.459
4.165
4.209
4.283

Gravity
0.605
0.601
0.606
0.599
0.601
0.597
0.596
0.596
0.586
0.596
0.556
0.596
0.596
0.596
0.596
0.596
0.597
0.596
0.595
0.593
0.595
0.592
0.589
0.587
0.591
0.598
0.584
0.584
0.584

Methane Ethane

90.921
91.72
90.823
92.2
91.632
91.705
91.934
91.948
91.974
91.976
91.961
91.929
91.936
91.929
91.916
91.883
91.767
91.945
92.047
92.444
92.074
92.63
93.131
93.62
92.848
91.606
94.03
94.025
93.925

Propane

4.953 0.564
3.799 0.634
434 0.741
3.861 0.518
4,255 0.587
4371 0506
4.264 0.48

4.254 0.477
4.241 0.475
4.241 0.473
4.243 0.476
4.257 0.479
4.256 0.475
4.263 0.472
4.269 0.473
4.285 0.476
4.339 0.485
4,174 0.477
4.087 0.472
3.807 0.44

4.024 0.473
3.656 0.393
3.325 0.32

3.133 0.288
3.322 0.396
4.221 0.444
1.401 0.215
1.357 0.217
1.376 0.222

78 of 235

Ibutane
0.049
0.073
0.088
0.055
0.066
0.031
0.029
0.029
0.029
0.029
0.029
0.03
0.029
0.029
0.029
0.029
0.029
0.03
0.03
0.029
0.03
0.021
0.018
0.015
0.027
0.031
0.027
0.026
0.027

Nbutane
0.096
0.143
0.169
0.116
0.126
0.069
0.066
0.066
0.065
0.065
0.066
0.067
0.066
0.064
0.064
0.065
0.065
0.067
0.065
0.062
0.066
0.046
0.038
0.032
0.059
0.062
0.053
0.053
0.054

Ipentane Npentane C6

0.028 0.034 0.03

0.036 0.04 0.027
0.044 0.048 0.028
0.033 0.042 0.035
0.032 0.033 0.016
0.012 0.012 0.007
0.012 0.012 0.007
0.012 0.011 0.007
0.012 0.011 0.007
0.012 0.011 0.007
0.012 0.011 0.007
0.012 0.012 0.007
0.012 0.011 0.007
0.011 0.011 0.007
0.012 0.011 0.007
0.011 0.011 0.007
0.011 0.011 0.007
0.012 0.012 0.007
0.012 0.012 0.007
0.012 0.012 0.007
0.012 0.012 0.007
0.007 0.007 0.004
0.006 0.006 0.003
0.006 0.006 0.003
0.012 0.012 0.005
0.013 0.014 0.008
0.014 0.015 0.01

0.013 0.015 0.01

0.014 0.016 0.01

c7
0.03
0.027
0.028
0.035
0.016
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.004
0.003
0.003
0.005
0.008
0.01
0.01
0.01

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOI

Helium

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO
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TSP Name 1D

Northern Natural Gas (9048
Northern Natural Gas ¢ 9048
Northern Natural Gas { 9048
Northern Natural Gas ( 9048
Northern Natural Gas (9048
Northern Natural Gas (9048
Northern Natural Gas (9048
Northern Natural Gas (9048
Northern Natural Gas ¢ 9048
Northern Natural Gas (9048
Northern Natural Gas {9048
Northern Natural Gas ( 9048
Northern Natural Gas (9048
Northern Natural Gas ( 9048
Northern Natural Gas t 9048
Northern Natural Gas ( 9048
Northern Natural Gas (9048
Northern Natural Gas 9048
Northern Natural Gas (9048
Northern Natural Gas ( 9048
Northern Natural Gas ¢ 9048
Northern Natural Gas ( 9048
Northern Natural Gas ( 9048
Northern Natural Gas ( 9048
Northern Natural Gas (9048
Northern Natural Gas (9048
Northern Natural Gas { 9048
Northern Natural Gas 9048
Northern Natural Gas ( 9048

Project No. M224514

Unit 30

Date

12/8/2022

12/7/2022

12/6/2022

12/5/2022

12/4/2022

12/3/2022

12/2/2022

12/1/2022

11/30/2022
11/29/2022
11/28/2022
11/27/2022
11/26/2022
11/25/2022
11/24/2022
11/23/2022
11/22/2022
11/21/2022
11/20/2022
11/19/2022
11/18/2022
11/17/2022
11/16/2022
11/15/2022
11/14/2022
11/13/2022
11/12/2022
11/11/2022
11/10/2022

BTU
1035.205
1027.21
1032.401
1029.572
1030.78
1025.856
1025.463
1025.333
1025.273
1025.278
1025.25
1025.291
1025.162
1025.017
1025.022
1025.075
1025.097
1023.99
1023.205
1021.336
1022.42
1017.784
1014.551
1015.032
1015.336
1020.589
988.957
988.115
987.668

coz2
0.28
0.176
0.168
0.2
0.269
0.043
0.063
0.064
0.064
0.064
0.063
0.062
0.063
0.064
0.064
0.061
0.064
0.074
0.065
0.081
0.053
0.131
0.163
0.133
0.146
0.133
0.059
0.064
0.063

N2
3.013
3.321
3.523
2.901
2,966
3.236
3.125
3.124
3.113
3.113
3.123
3.138
3.137
3.142
3.148
3.165
3.214
3.194
3.19
3.088
3.243
3.102
2.988
2.76
3.166
3.459
4.165
4.209
4,283

Gravity
0.605
0.601
0.606
0.599
0.601
0.597
0.596
0.596
0.596
0.596
0.596
0.596
0.596
0.596
0.596
0.596
0.597
0.596
0.595
0.593
0.595
0.592
0.589
0.587
0.591
0.598
0.584
0.584
0.584

Methane Ethane

90.921
91.72
90.823
92.2
91.632
91.705
91.934
91.948
91.974
91.976
91.961
91.929
91.936
91.929
91.916
91.883
91.767
91.945
92.047
92.444
92,074
92.63
93.131
93.62
92.848
91.606
94.03
94.025
93.925

Propane

4.953 0.564
3.799 0.634
4.34 0.741
3.861 0.518
4.255 0.587
4.371 0.506
4.264 0.48

4.254 0.477
4.241 0.475
4.241 0.473
4.243 0.476
4.257 0.479
4.256 0.475
4.263 0.472
4.269 0.473
4,285 0.476
4.339 0.485
4.174 0.477
4.087 0.472
3.807 0.44

4.024 0.473
3.656 0.393
3.325 0.32

3.133 0.288
3.322 0.396
4.221 0.444
1.401 0.215
1.357 0.217
1.376 0.222

79 of 235

Ibutane
0.049
0.073
0.088
0.055
0.066
0.031
0.029
0.029
0.029
0.029
0.029
0.03
0.029
0.029
0.029
0.029
0.029
0.03
0.03
0.029
0.03
0.021
0.018
0.015
0.027
0.031
0.027
0.026
0.027

Nbutane
0.096
0.143
0.169
0.116
0.126
0.069
0.066
0.066
0.065
0.065
0.066
0.067
0.066
0.064
0.064
0.065
0.065
0.067
0.065
0.062
0.066
0.046
0.038
0.032
0.059
0.062
0.053
0.053
0.054

Ipentane Npentane C6

0.028 0.034 0.03

0.036 0.04 0.027
0.044 0.048 0.028
0.033 0.042 0.035
0.032 0.033 0.016
0.012 0.012 0.007
0.012 0.012 0.007
0.012 0.011 0.007
0.012 0.011 0.007
0.012 0.011 0.007
0.012 0.011 0.007
0.012 0.012 0.007
0.012 0.011 0.007
0.011 0.011 0.007
0.012 0.011 0.007
0.011 0.011 0.007
0.011 0.011 0.007
0.012 0.012 0.007
0.012 0.012 0.007
0.012 0.012 0.007
0.012 0.012 0.007
0.007 0.007 0.004
0.006 0.006 0.003
0.006 0.006 0.003
0.012 0.012 0.005
0.013 0.014 0.008
0.014 0.015 0.01

0.013 0.015 0.01

0.012 0.016 0.01

c7
0.03
0.027
0.028
0.035
0.016
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.004
0.003
0.003
0.005
0.008
0.01
0.01
0.01

OOOOOOOOOODOOOOOOOOOOOOOOOOOOI

Helium

OOOOOOOODOOOOOOOOOOOOOOOOOOOO
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T

v
12
v

Y3 a0 s ) [l
Clifton RTU Data
B-Line C-Line D-Line E-Line
Date
Time
BkFln Current MMBTY Accureutater 18.205064 R.002060 2500000 2600050
BkFla Current MNICFT) Accomutater W20 A.000000 500000 2500000
BiFlo Prev, MNBTU Acoumulator 15845149 Woneed AR5 WAHIR
BiFlo Prew, MMCFD Accumyletar 16.34344¢ RR00UR 4130124 9R685566
Current MWETU Accumutater 309901420 197851139 253478180 $48613.200
Lurrant MMCFD Acturmulator 299176560 192764.560 29571640 IR
Provv, RMETU Accumulator L9850 178966910 199655.380 13800
Prew, MMCFD Accumulstor 21650.5400 176250750 196875.75% Se7ba3aT
Flowlag Temp A3 A0S S8y R
Static Prem S18.17E0 E51.840450 883308805 735.428000
BiFio MMBTU Rata 0.000000 4000000 Q80000 £.000000
BiFic MBMCFD Rate Q000000 2o06008 R.000009 5200000
MMETU Rate 50820600 WBLTR 20EN15N 0600
MNCFD Rete MR.a8e0 Fielo b MRTSATD SRRTL.800
Gunlity Canrent 511 1R35.688%0 N7 LA ] WIS
Quallty Currant CO2 Factor 08688 amars LRI LI
Guality Current Ethane 3.398812 A.089987 161480 1.3%68%5
Quadity Current H20 2403300 1.4 .8008T SR%T
Guality Current Haxana L0187 0006261 .000078 203304
Unaltty Currant | Btane 4M958 L 41516 Lk
Guatiy Coment |- Pantans D.408825 pler o) 2004608 Q000653
Qeniley Corront Methane N0 VNN 2060 140000
Quality Corrent §-Butane LE RTIM L10e ] 0S
Quality Currant N-Pentans 005048 nopedts 00480 0003934
CQuality Cureant N2 Factor LTR6CE 3060055 2958 270
Guallty Current Propace T2 2.351500 banea 225500
Gualieg Carrent Spocific Gty 0802501 (L. 0.5us841 2.56701
B T T T TN (o[ arsvnen (908
Eut HAS SCADADsa | GesQully | RWUDam | Uner:| amwCHIOS |
' i Tty Tesemier § 203 amew
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{ Staton STH_PLC_REM_RUN K is MOT in RUH mode
{ Unit 30 U30_PLC_KEY SW ALK > keyswitch is NOT in RUN mode
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1703AM % Stgtion STH_PLC_REM_RUN G is HOT in RUN morle
¥ i U30_PLC KEY_SW_ALM € keysiitch is HOT in RUM mode
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TSP Name

Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company

9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049

Project No. M224514

Unit 30

Date
12/5/2022
12/4/2022
12/3/2022
12/2/2022
12/1/2022
11/30/2022
11/29/2022
11/28/2022
11/27/2022
11/26/2022
11/25/2022
11/24/2022
11/23/2022
11/22/2022
11/21/2022
11/20/2022
11/19/2022
11/18/2022
11/17/2022
11/16/2022
11/15/2022
11/14/2022
11/13/2022
11/12/2022
11/11/2022
11/10/2022
11/9/2022
11/8/2022
11/7/2022
11/6/2022
11/5/2022

BTU
1020.555
1024.171
1024.906
1025.411
1025.292
1022.314
1019.452
1021.333
1020.72
1023.614
1025.407
1022.394
1020.988
1022.757
1022.832
1020.978
1017.785
1014.673
1014.444
1013.256
1011.794
1011.603
1015.315
1053.063
1065.811
1054.315
1062.53
1061.31
1059.364
1059.41
1061.389

co2

0.105
0.077
0.136
0.126
0.091
0.132
0.164
0.131
0.107
0.069
0.177
0.177
0.18

0.189
0.199
0.169
0.16

0.176
0.178
0.17

0.155
0.15

0.122
0.981
1.322
1.07

1.262
1.24

1.251
1.268
1.239

N2
3.081
3.158
3.195
3.234
3.286
3.181
3.085
3.104
3.126
3.244
2.972
2.756
2.595
2.85

2.986
2.943
2733
3.26

3.306
3.309
3.179
3.309
3.234
1.132
0.475
0.926
0.595
0.671
0.745
0.817
0.691

Gravity
0.593
0.596
0.598
0.598
0.598
0.596
0.593
0.594
0.594
0.596
0.596
0.592
0.589
0.593
0.595
0.593
0.589
0.592
0.593
0.592
0.589
0.591
0.592
0.607
0.614
0.607
0.612
0.612
0.612
0.613
0.612

Methane Ethane

92.372
91.946
91.754
91.588
91.534
91.921
92.312
92.167
92.233
91.811
91.896
92.638
93.184
92.445
92.142
92.509
93.314
92.596
92.514
92.625
93.067
92.858
92.605
90.676
89.742
90.708
90.074
90.097
90.133
89.937
90.062

3.986
4.24

4.232
4.389
4.457
4.24

4.013
4.123
4.065
4.309
4.42

4.001
3.642
4.038
4.159
3.887
3.396
3.478
3.512
3.443
3.21

3.243
3.603
6.647
7.887
6.79

7.462
7.395
7.29

7.386
7.387

Propane
0.36
0.451
0.531
0.521
0.497
0.419
0.344
0.379
0.379
0.45
0.436
0.358
0.319
0.382
0.411
0.396
0.324
0.385
0.387
0.363
0.314
0.359
0.359
0.501
0.526
0.457
0.551
0.541
0.525
0.534
0.565
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lbutane

0.021
0.028
0.035
0.032
0.03

0.024
0.019
0.022
0.021
0.026
0.023
0.018
0.018
0.021
0.023
0.022
0.017
0.022
0.022
0.019
0.016
0.018
0.018
0.02

0.018
0.015
0.019
0.019
0.018
0.019
0.018

Nbutane
0.048
0.063
0.081
0.071
0.068
0.055
0.042
0.049
0.047
0.06
0.052
0.037
0.041
0.047
0.051
0.05
0.037
0.053
0.052
0.047
0.04
0.044
0.041
0.035
0.026
0.027
0.032
0.032
0.031
0.032
0.032

ipentane Npentane C6

0.009
0.012
0.013
0.012
0.012
0.009
0.007
0.008
0.007
0.01

0.008
0.005
0.007
0.008
0.009
0.008
0.006
0.009
0.008
0.007
0.006
0.007
0.007
0.004
0.002
0.003
0.003
0.003
0.003
0.003
0.002

0.008
0.011
0.012
0.012
0.011
0.009
0.007
0.008
0.007
0.009
0.008
0.005
0.007
0.009
0.01

0.009
0.006
0.009
0.009
0.008
0.006
0.007
0.007
0.003
0.002
0.002
0.003
0.002
0.002
0.003
0.002

0.005
0.007
0.006
0.007
0.007
0.005
0.004
0.004
0.004
0.006
0.004
0.002
0.003
0.006
0.006
0.003
0.003
0.005
0.006
0.005
0.003
0.003
0.003
0.001
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TSP Name

Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company
Northern Natural Gas Company

9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
3049
9049
3049
3049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049
9049

Project No. M224514

Unit 30

Date
12/5/2022
12/4/2022
12/3/2022
12/2/2022
12/1/2022
11/30/2022
11/29/2022
11/28/2022
11/27/2022
11/26/2022
11/25/2022
11/24/2022
11/23/2022
11/22/2022
11/21/2022
11/20/2022
11/19/2022
11/18/2022
11/17/2022
11/16/2022
11/15/2022
11/14/2022
11/13/2022
11/12/2022
11/11/2022
11/10/2022
11/9/2022
11/8/2022
11/7/2022
11/6/2022
11/5/2022

BTU
1020.555
1024.171
1024.906
1025.411
1025.292
1022.314
1019.452
1021.333
1020.72
1023.614
1025.407
1022.394
1020.988
1022.757
1022.832
1020.978
1017.785
1014.673
1014.444
1013.256
1011.794
1011.603
1015.315
1053.063
1065.811
1054.315
1062.53
1061.31
1059.364
1059.41
1061.389

co2

0.105
0.077
0.136
0.126
0.091
0.132
0.164
0.131
0.107
0.069
0.177
0.177
0.18

0.189
0.199
0.169
0.16

0.176
0.178
0.17

0.155
0.15

0.122
0.981
1.322
1.07

1.262
1.24

1.251
1.268
1.239

N2
3.081
3.158
3.195
3.234
3.286
3.181
3.085
3.104
3.126
3.244
2.972
2.756
2.595
2.85
2.986
2.943
2.733
3.26
3.306
3.309
3.179
3.309
3.234
1.132
0.475
0.926
0.595
0.671
0.745
0.817
0.691

Gravity
0.593
0.596
0.598
0.598
0.598
0.596
0.593
0.594
0.594
0.596
0.596
0.592
0.589
0.593
0.595
0.593
0.589
0.592
0.593
0.592
0.589
0.591
0.592
0.607
0.614
0.607
0.612
0.612
0.612
0.613
0.612

Methane FEthane

92.372
91.946
91.754
91.588
91.534
91.921
92.312
92.167
92.233
91.811
91.896
92.638
93.184
92.445
92.142
92.509
93.314
92.596
92.514
92.625
93.067
92.858
92.605
90.676
89.742
90.708
90.074
90.097
90.133
89.937
90.062

3.986
4.24

4.232
4.389
4.457
4.24

4.013
4,123
4.065
4.309
4.42

4.001
3.642
4.038
4.159
3.887
3.396
3.478
3.512
3.443
3.21

3.243
3.603
6.647
7.887
6.79

7.462
7.395
7.29

7.386
7.387

Propane
0.36
0.451
0.531
0.521
0.497
0.419
0.344
0.379
0.379
0.45
0.436
0.358
0.319
0.382
0.411
0.396
0.324
0.385
0.387
0.363
0.314
0.359
0.359
0.501
0.526
0.457
0.551
0.541
0.525
0.534
0.565
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tbutane
0.021
0.028
0.035
0.032
0.03
0.024
0.019
0.022
0.021
0.026
0.023
0.018
0.018
0.021
0.023
0.022
0.017
0.022
0.022
0.019
0.016
0.018
0.018
0.02
0.018
0.015
0.019
0.019
0.018
0.019
0.018

Nbutane
0.048
0.063
0.081
0.071
0.068
0.055
0.042
0.049
0.047
0.06
0.052
0.037
0.041
0.047
0.051
0.05
0.037
0.053
0.052
0.047
0.04
0.044
0.041
0.035
0.026
0.027
0.032
0.032
0.031
0.032
0.032

Ipentane Npentane C6

0.009
0.012
0.013
0.012
0.012
0.009
0.007
0.008
0.007
0.01

0.008
0.005
0.007
0.008
0.009
0.008
0.006
0.009
0.008
0.007
0.006
0.007
0.007
0.004
0.002
0.003
0.003
0.003
0.003
0.003
0.002

0.008
0.011
0.012
0.012
0.011
0.009
0.007
0.008
0.007
0.009
0.008
0.005
0.007
0.009
0.01

0.009
0.006
0.009
0.009
0.008
0.006
0.007
0.007
0.003
0.002
0.002
0.003
0.002
0.002
0.003
0.002

0.005
0.007
0.006
0.007
0.007
0.005
0.004
0.004
0.004
0.006
0.004
0.002
0.003
0.006
0.006
0.003
0.003
0.005
0.006
0.005
0.003
0.003
0.003
0.001
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Unit 30 Performance
Active Control Mode
GASI-DRSEPO\MER(ABAD) o T ~ SUCTION m‘iﬁim T
= BRAKE IORSEPOWER (CURVES) 6 DISCHARGE COMFRESSEIITY 091
_ COUFRESSORFLOW(CAC) @ WHEEL SPACE TEMP GP-FORWARDD) 3030 ~ GCMPERGDRWAZTEMP 1151
WHEEL SPACE TEMP GP - FORWARD(1) me L= _GCDRVERGORHSITEWP (1447
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. SEAL OIL DIFF PRESS 911 I BYORVAMDUS 00 {E0B
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[ GASHORSEPOWER (ABAD) 4184
BRAKE HORSEPOWER (CURVES) 5792
COMPRESSOR FLOW (CALC) 7

PT (LP) SPEED(0) L

PT(LP)SPEED(1) 44

_GP(HP)SPEED(0) 588
GP (HP)SPEED(!) 5685
SUCTION PRESS i

DISCHARGE PRESS 857
SUCTIONTEMP R

DISCHARGE TEMP .

NOZILE ANGLE 1%

EXHAUST GAS TEMP AVG _En

AXIAL AIR COMP DIS PRESS _ &g

Active Control Mode

WHEFL SPACE TEMP GP-FORWARDI). 381

WHEEL SPACE TEMP GP - FORWARD(T) MM

_WHEEL SPACE TEMP PT . FORWARD(D) A

WHEEL SPACE TEIP PT - FORWARD(1) nn
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FIN F AN COOLING WATER TEMP QUT RN

RELATIVE EFFICIENCY a0
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—

|Unit 30 Performance
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|
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Unit 30 Performance
Active Control Mode
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CONFRESSORFLOW (CALC) %81 | WHEFLSPACE TEMPGP-FORWARDM) 42318 _ GCIMPERGDRHMTEMP 13112
WHEEL SPACE TEMP GP - FORWARDI1) oy _GCORVBRGODRNAITEMP  1W83 |
__ WHEEL SPACE TENP PT . FORWARD(D) pif LY GCTHRBRGDRNA2TEMP 13486
; PT (LP) SPEED(0) un WHEEL SPACE TEUP PT-FORWARD(1] PALIRY ACTUAL GONPRESSOR VOL (ACFI)  92M9%2
I . _PTUP)SPEED(1) W% | WHEEL SPACE TEMPERATURE P - AFT(0) ADIBATIC EFFICENCY % CURVES 69,00
: = GP (HP) SPEED(0) 2 - WHEEL SPACE TEMPERATURE PT - AFT(1) ADIABATIC HEAD tomBICACULATED B33
[ __GP(HP)SPEED(1) 800 | WHEEL SPACE TEMPERATURE GP-AFT(0) ADIABATIC HEAD BEmBICURVES 902
N _ SUCTIONPRESS &1 | WREEE SPACE TEMPERATURE GP - AFT(S) GASHORSEPOWER  B40REE
DISCHARGE PRESS an _ FHIFAICOOLING WATER TEMP 1M GAQM mﬂn{mn W MEAS AOMBEFFICH 804119
SUCTIONTEMP 5 __FINFALCOOUNG WATER TENPOUT 78 BRAKE HORSEPOWER - CURVES  WISIM
DISCHARGE TEMP 0 RELATM EFFICIENCY DM  WECHNCALERUENCY- OLRVES 08
NOZZLE ANGLE 3£ TOTAL STARTS (Current Dav) 10 cucmmmms&nmm\. RATIO 111
EXHAUST GAS TEMP AVG Wy TOTAL RUN HOURS {Current Dav} 1A % o/RATED SPEED M85
| ANALARCOMPDISPRESS 44 _ TURBIE EXHAUSTPRESSURE 0 %ofSPEED BETWEEH Ui IWAX B3
E ~LUBE OL PRESS g IURBINE EXHAUST IRTERSTAGE PRESSURE 1215 | SURGE b STCAERALL _mg
___ FUFLGASPRESS % |  NAXHORSEPOWER AVALABIE - AUBUPRATE 100412 |_CURRENT DAY CALC PURGE IBLOWDOWNVOL 000
— INTERSTAGE PRESSURE 0K , WIH HORSEPOWER AVALABLE - AUBUPRATE  BD7  SRAIONGPERG!. VERTOR —an
BELLMOUTH PRESSURE 19 ; _ BRAKE SPECIFIC FUEL CONS - COMPR BHP 10066.7 VERIONPRRG! RN passs |
FUEL ORF PRAVARY DIFF uy | VERATIONGP BRG1. VERTI: FETY)
FUEL ORF SECOMDARY CUFF BY VERATENGP BAGS. FORRDATAL 0668
TURBINE#1BRGORUTEMP sy | AMBENT ARTENP 4368 _ VERIONPORERTURBME-VERTGAL 01180 P
TURBINE 2BRGDRNTEMP 1M  SHELL COOLING WATER TEMP- LEFT 9
[ ~ TURBINE #38RG DRN TEMP 1 _ SHELL COOLING WATER TEMP-RIGHT 1&17
TURBINE MBRGDRNTENP @R _ FUELEMERGYRATEMOTA/D 28 | »—-—"ﬂMﬂ~—~«”“
TURBHE BRGORA TEP 1S90 N BVONHTRICOURS
SEAL OIL DIFF PRESS 0 [ MOWAIRNORS ‘13"—"-‘—
[ AAARCOMPRDISCHTENP w1 : [ GIOPEVERANORS 0 27 |
 FUEL GASTENP oy TOTALOPCOSTS AN o ANTOURETNE RAHORS s |
FUEL FLOW - HCF /H [T
VERABAR DIFF o — e
(T 30 CURRIDAY STRI GAS 0SS L]
: LN Y CLRRMONTHSTRT GASL0SS )
L USUREARSIRIGASIOS e |
UNT POV DAY STRT S LSS 1 0000 |
L NYFRMNREOSIS 2= apa
L OENFEVERSIRIGEION mas
< Station Units Communications Fire & Gas Naims | Everts | Trend [ | Logn || arsevimo (@ @O
Exat HM) Unit 27 Urit 28 Unit 29 Unit 30 Unit 31 _ i User: HMINNGH29281 |
Print Engine Calcs | Trends PD Saeen Process Ovevew |  SugeMap |  Dagrosics | Pammeters | | Manday Decomies & 2027 &N
101 of 235 ©Mostardi Platt

Project No. M224514
Unit 30



aiteii is WOT in RUR mad

! 14
| v
B 40 2 IR kI 7/ /ol
|Unit 30 Performance
Active Control Mode
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L _GASHORSEPOWER(ABAD) %6 SUCTION CONPRESSBTY 02
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I i PT(LP)SPEED(0) 45 WHEEL SPACE TEMP PT - FORWARD(1) PAkIRY] ACTUAL COMPRESSOR VOL (ACFH) &80
PT(LP)SPEED() &80 WHEEL SPACE TEMPERATURE PT - AFT(0) (T3] ADIABATIC EFFICIENCY % CURVES TR
 GP(HP)SPEED(O) %@ WHEEL SPACE TEUPERATURE P -AFTi1) £ _ ADIABATIC HEAD HbabICALCULATED 600827
GP (HP)SPEED() %% | WHEEL SPACE TEMPERATURE GP - AT () Pl ADISBATIC HEAD GbmfCURVES 954880
__SUCTIONPRESS 51 J WHEEL SPACE TEMPERATURE GP - AFT(1) amm ___ CASHORSEPOWER 38510
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Active Control Mode
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| PT (LP) SPEEDI(0) 5916 _ WWHEEL SPACE TENP PT - FORWARD(T) AR | ACTUAL COMPRESSOR \OL (ACFK) 21987
; PT (LP) SPEED{1) e | WHEEL SPACE TEMPERATURE PT - AFT(D) BAAE | ADIABATIC EFFICIENCY % CURVES 680
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Unit in alam or shmdomm

<JF o
|Unit 30 Performance
Active Control Mode
GASHORSEPOWER (ABAD) 488 | SUCTION COMPRESSIBILTY 092
— BRAE HORSEPOWER(CURVES) &7 | AN Nr=d B Ba — T Sl DISCHARGE COMPRE 032
COMPRESSORFLOW (CALC) 416 _ WHEELSPACETEMPGP-FORWARDM] 3408 T GCNPBRGDRHM2TEMP 1M
WHEEL SPACE TEUP GP . FORWARD(1) ny GCORVBRGDRNAITEMP 14197
| _ WHEELSPACE TEMPPT.FORWARDIOL 219193 GCTHRERG DR R2TENP 1M
PT (LP) SPEED(0) A | WHEEL SPACE TEMPPT-FORWARDY) 8193 ACTUAL COMPRESSOR VOL (ACFM) 8953488
PT (LP) SPEED(1) 0 | WHEEL SPACE TEMPERATURE PT - AFT(0) 6865 ADIABATIC EFFICIEHCY M CURMES 7575
GP (HP) SPEED(0} 5687 ! WHEEL SPACE TEUPERATURE PT - APT(1) na _ADIABATIC HEAD LAMRMCALCULATED MR
B GP(HP)SPEED(t) %81 | WHEEL SPACE TEMPERATURE GP - AFT(0) A ADMABATIC HEAD EBm{CURNES 1021530
> SUCTION PRESS @ | WHEEL SPACE TEMPERATURE GP - AFT(1) byl  GASHORSEPOWER 35141
DISCHARGE PRESS 0 | FIltE AL COOLING WATER TEMP IN - | GAS ADVB CORRECTED WUEAS MDUBEFFICH  40Bm)
SUCTIONTEMP 88 | _ FIRFAYCOOUNG WATERTEMPOUT  B188 | SRAXE HORSEPOWER - CURVES 72080
DISCHARGE TEMP M , RELATIVE EFFICIENCY 000 MM BRLEIDY. ORES o
~ NOZZLEANGLE 341 | TOTAL STARTS (Current Day) 10 CALC MEASCONPRESSORFLOWRATIO 129
~___ EXHAUST GAS TEMP AVG Bl TOTAL RUH HOURS (Current Dav) 3B %ofRATEDSPEED  TOTB
_AXIAL AR COMPDISPRESS  0M TURBINE EXHAUST PRESSURE M % of SPEED BETWEEN MIN £ MAX 2%
| LUBE Ol PRESS S __TURBINE EXHAUST INTERSTAGE PRESSURE BB L SURGEUNGN-SIREERSTNEALL 165
[  FUELGASPRESS 1 "~ IAAXHORSEPOWER AVALABLE - AUB UPRATE 10y e CURRENT DAY CALC PURGE [BLOWDOWNVOL 000
| _INTERSTAGE PRESSURE W Jitli HORSEPOWER AVAILABLE - AB UPRATE o] [ BAMNRGL N wm_ |
[ BELLMOUTH PRESSURE - BRAKE SPECIFIC FUEL CONS. - COMPR BHP 1'1{!15_! VERSTIONGP BR51 - HORZONTAL e
FUEL ORF PRIARY DIFF np  VERATONGPBIGY VERTCAL 0759
_FUEL ORF SECONDARYDIFF B : VERATIONGF BRG3 HOREAIAL 152
g TURBINE #1BRGDRNTENP 3% AIBENTARTEWP 4028 VEARINNPORERTUFGRE VERTOU 0088
TURBINE #28RG DR TEMP 1R SHELL COOLING WATER TEWP-LEFT 9961

TURBIE 3BRGDRNTENP 1040 | SIFLLCOOLNG WATER TEMPRIGHT 1008

| TURBNEMBRGDRUTENP 18R | I __FUELENERGYRTEMOTH/D 185 | :__%%E_&!%___@El;
| TURBINE #5BRGORNTEMP 1183 : L UTOMNTR RN v
SEAL OIL DIFF PRESS 0% EMWLM&M —
AGAL AR COUPR DISCH TENP W | UDFEVEMRNORS 27
-  FUELGASTENP @3 [ ———— TOTALOPCOSTS (0 L DISFIMERNUS RULE
FUEL FLOW - HCF /1 i)
VERMARDIFF 17 —— —
N SR &7
INYORUOGSITEASIS 7R
L ANEGUURREARSIR GRS LSS ARREw
L UHSRRMSRIGSIOS oMo
_ \NTNFREVNHSTR GAS LS5 By
L OISFENSRITSSIES _msys |
4 | station Uits Communicaions | Fire & Gas Aams/Everts || Tend | [ tog || U srvimmn ]...
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Unit 27

Unit in alam er shutdown

! 14
i 0y
B 40 Ve L 15 2177 ﬂi@]?_l
|Unit 30 Performance
Active Control Mode
GAS HORSEPOWER (ABAD) 11t | SUCTION COMPRESSBILTY 082
= _ BRAKE HORSEPOWER (CURMES) 8558 1 S | _ DISCHARGE COM 03 |
GONPRESSORFLOW(CALC) 530  VHEEL SPACE TEMP GP -FORWARDIN) 104 = ~ GCMPBRGDRNATEMP 1341 |
WHEEL SPACE TEMP GP -FORWARDHY) NN _ GCDRVBRGDRUMITEMP 14470
L WHEEL SPACE TEMP PT - FORWARD(N it GC THRBRG DRH#2TEMP 13803
PT (LP) SPEED(0) 5318 | _ WHEEL SPACE TEHP PT - FORWARD(1) 218 ACTUAL COMPRESSOR VOL (ACFIY 837802
PT (LP) SPEED(1) 31 | WHEEL SPACE TEWPERATURE PT - AFT(0) 865 ADUBATIC EFFICIENCY % CURVES 6000
___GP(HPYSPEED(O) 6008 | WHEEL SPACE TEMPERATURE PT - AFT(1) a2 ADIABATIC HEAD BRmRICAGULATED  up22p |
GP (HP) SPEED(1) ae | _ WHEEL SPACE TEMPERATURE GP - AFT(0) 26919 ADIABATIC HEAD RbICURVES 943040
___SUCTIONPRESS  5M_ _ WHEEL SPACE TENPERATURE GP - 4T(i) 21193 [ GASHORSEPOWER  fewsa
DISCHARGE PRESS ) _ FINFALCOOLING WATERTEMPIN B8RO0 | GAS ADUB CORRECTED wNEAS ADUAB EFFICH 11191
SUCTIONTEMP 65 FINFAH COOLING WATER TEMP OUT 8305 BRAKE HORSEPOWER . CURVES ISR
DISCHARGE TEMP % RELATIVE EFFICIENCY D00  MECHWACAL EFCEICY. ORVES M
o _NOZZLE ANGLE 48 TOTAL STARTS (Current Day) L] CACMEASCOMPRESSORFLOWRATIO 158
| EXHAUST GAS TEMP AVG TOTAL RUN HOURS (Current Day) 148 %ofRATED SPEED  BBES
AXIAL AR COMP DIS PRESS [ TURBIHE EXHAUST PRESSURE [ %olSPEED BETWEEH UINIUAX  T10
LUBE OL PRESS _ | TURBINE EXHAUST IHTERSTAGE PRESSURE 18 _ SREWEN-SREOSIOEWL na
FUEL GAS PRESS _UAXHORSEPOWER AVALABLE - AUB UPRATE maa " GURRENT DAY CALC PURGE mm\!u_\gt_ T
_ INTERSTAGE PRESSURE It HORSEFOWER AVALABLE - AUB UPRATE e 051
BELLMOUTH PRESSURE BRAKE SPECIFIC FUEL CONS, - COMPR BHP LIE vmm«spm.mm 0404
_ FUEL ORF PRUIARY DIFF 0774
FUEL ORF SECONDARY DFF : 04580 ,
_ TURBINEYBRGDRWTEMP 4% _ AIBENTARTEMP 408 1 00772
_ TURBINE #2BRG DRN TEMP iy SHELL COOLING WATER TEMPLEFT nwn
- TURBINE #3BRGDRNTEMP SHELL COOLING WATER TEMP-RIGHT [T —
TURBINE #4 BRG DRN TEMP _ FUELENERGYRATE MDTH /D 2%  \NTOYEARYSIART O 1200000
TURBINE #5 BRG DRN TEMP U DUONHYRNOUS 48
SEAL OIL DIFF PRESS L WINERRNOE 0 1BMs |
= (T PREY MOITHRINORS 03
| XA ARCOMPRDISCHTENP N _ HINPRVYEARANOLS 000 MM
 TUFLGASTEMP 03 e __TOTALOPCOSTS Q0 _NTHIRTUERNOUS 1368
C FUEL FLOW - WCF IH ot
VERABAR DIFF 270 ———
R ax 1N ) CURREAY STRT GAS1L08S bol =]
| (N7 2 CLRRUONTHSTRT 481088 neEn
NI % QUFR YEAR IR SAS LSS e
N X0 PREV D8 STRT GAS LSS 2000
_ NRRRENHSHGSS 00 Bue
_ DMYPEVEARSIUOEIN 7w
X | Stabon Units Commuicabons | Fire & Gas Aams/Everts | Tend | | Logn || arsevimn @@ @
El HMI Un27 | Umt2s Unit 20 Unit 30 Uit 31 User: HMINNGH29281 |
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Unit in alarm or shutdowm

¥|8l %)

|Unit 30 Performance

| m_ll e Q00

mm1

Active Control Mode
[ GASHORSEPOWER (ABAD) 578 -
ORSEPOWER (CURVES) 774 - e n s o B _DISCHARGE COMPRESSBATY 0%
COUFRESSORFLOW (CAC)  4® | WHEELSPACE TEMPGP-FORWARD® 75 | C GCMPERGORMA2TEMP 1683
! WHEEL SPACE TEMP GP -FORWARD(Y) 41887 _ GCDRVBRGORWMTEMP AN}
WHEEL SPACE TEMPPT-FORWARDO) 218193 | GCTHRBRGDRHA2TEP 1884
_PT (LP) SPEED(®) S | | WHEEL SPACE TEMP PT - FORWARD(1} 29193 ! ACTUAL COMPRESSORVOL, (ACFM) 704021
PT (LP) SPEED(1) 5041 | | WHEEL SPACE TEMPERATURE PT . AFT(0) 8385 | ADIABATIC EFFIGIENCY HCURVES 7538
— __GP(HP)SPEED(D) 5152 | WHEEL SPACE TENPERATURE PT - AFT(1) 40760 [ ADABATICHEAD tbmbfCACULATED  BIT24) |
GP(HPYSPEED() &1 WHEEL SPACE TEMPERATUREGP - A€TI0) 18143 [ _ADIABATIC HEAD HEmMICURVES  1IR36
SUCTIONPRESS &1 L WHEELSPACE TEMPERATURE OP- AFT(} 219193 ___ GASHORSEPOWER 458383
DISCHARGE PRESS 9 = FINFAECOOLING WATERTEMPIN 5500 " GAS ADAB CORRECTED w NEAS ADIABEFFICH ST
| SUCTIONTEMP 87 ___ FIRFA COOLING WATER TEMP 0UT 8 BRAKE HORSEPOWER - CURVES mqsz
_DISCHARGE TEMP ¥ RELATIVE EFFICIENCY 0%  VECHANCA FFRCENDY - ORVES
NOZZLE ANGLE 4 TOTAL STARTS (Current Day) 10 CACMEASCONPRESSORFLOW RATIO m
__EXHAUST GAS TEMP AVG 1L TOTAL RUN HOURS (Current Dav) n %ofRATED SPEED  B400
__AXIAL AR COMP DIS PRESS [ . TURBNEEXHAUSTPRESSURE 000 | %0f SPEED BETWEEN MIN/UAX BRI
_ LUBEOILPRESS MM __ TURBINE EXHAUST INTERSTAGE PRESSURE L] L SURGEUMEN- SRCERSIONEWALL 0%
1 FUEL GAS PRESS gm_ MAXHORSEPOWER AVALABLE - NIB UPRATE tongr | | CURRENT DAY CALC PURGE /BLOWDOWI VOL o
_INTERSTAGE PRESSURE HIH HORSEPOWER AVALABLE - AU UPRATE 1 S e— _VERATONGP BRG1 . VERTCAL It
, BELLMOUTH PRESSURE m_ BRAKE SPECIFIC FUEL CONS - COMPRBHP 10211 VERATIDNGP £R01 - HOREONIAL T
| FUEL ORF PRAARY DIFF ME VERATINGPBRGY VERTICAL e |
FUEL ORF SECONDARY DIFF B3 P VERATIONGP BRG3 HURROMIAL 4548 |
- TURBINE #1 BRG DRU TEMP r.1 AUBENTARTENP 4088 _ VSRATONPORERTURRNE \ERTIA s
TURBINE #2BRGDRH TEHP 1Y) SHELL COOLING WATER TEMP-LEFT 1425
= _TURBE#3BRGDRNTEMP WM __ SHELL COOLING WATER TEMP-RIGHT 11537 - '
| TURBINE #4BRG ORI TEWP 416 FUELENERGYRATEMOTHID 200 :mv;m -—_-_-Ji!%i'!'—:
| TURBINE $SBRGDRMTENP 11w , —-—E;-iﬁ'ﬂ'w% :;;' :
SEAL OIL DIFF PR — |
= " (N 30PREV MONTHRUOUS 1990 |
| AXALARCOWPRDISCH TENP e L UNNPREVEMRRNDIS MMM
i  FUELGASTEMP [T = TOTALOPCOSTS 000 = FETMERINHORS _finee
FUEL FLOW - MCF TH L
VERABAR DIFF 12 == ==
R L (k] (Y STRY GASLOSS Pal =]
UNT 30 CLRRIOATHSTRY GAS 105 HEn
L VIROREMSIRIGSION  amew
A T T
NI PREVOMTHSTIT GROLORS _ @us
 DEOREERIROSIS s
4 Staon | Urits Commumcations Fire & Gas Aaims /Everts | Trend
Ext HMI Unit 27 | LUnit 28 Unit 29 Unit 30 Uit 31 - IS K™
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Unit in alarm or shutdowm

Y| ol
{Unit 30 Performance
Active Control Mode
[ GASHORSEPOWER (ABAD)  #2 | & T SSRLTY
BRAKE HORSEPOWER (CURVES) 12174 -r_ sm_ "B - " R msﬁgxg‘gﬂ%x g'g
~ COMPRESSORFLOW (CALC) 601 _ WHEEL SPACE TEMP GP-FORWARD(D) #179 s ~ GCIMPBRGORMMTEMP 14187
WHEEL SPACE TEMP GP - FORWARD(Y)  431% = i GCDW 1977
WHEEL SPACE TEUP PT - FORWARD(() 2499 ; GC THRBRG DRR2TEMP 14277
. PT (LP) SPEEDI(0) 599 'WHEEL SPACE TENP PT - FORWARD(L) kiR ACTUAL COMPRESSOR VOL (ACFH)  BMBR
, PT (LP) SPEED(1) £27) Wﬂﬁftgmggﬂgwﬂli ARY. 311 8885 | ADUABATIC EFFICENCY % CURVES 6900
. GP (HP)SPEED(0) #1083 HHEEL SPACE TENPERATURE P APT(1) H145 L AOIGATIC HEAD tbmMICACULATED 1000248
, GP (HP) SPEED(1) [ | WHEEL SPACE TEMPERATURE GP . AFT(0) g ADIABATIC HEAD MimICURMES 1159087
. ___SUCTION PRESS 564 | WHEEL SPACE TEMPERATURE GP - AFT(1) pa i E _ GASHORSEPOWER  Tmm
DISCHARGE PRESS M3 _FINFALCOOLNG WATERTENPI 560 | _ GAS ADABCORRECTED WAIEASAOMBEFFIC 90277
SUCTIONTEMP  # It F AN COOLING WATERTENP OUT _ B58 BRAKE HORSEPOWER - CURVES 1217443
DISCHARGE TEMP 102 RELATIVE EFFICIEHCY 000  MECHANCAL EFFCENCY. CLRVES o
_ NOZLEANGLE it TOTAL STARTS (Current Day) 1 CALC MEAS CONPRE SSOR FLOW RATIO 187 1
EXHAUST GASTEMPAVG A% TOTAL RUN HOURS (Cutrent Dav) 19 %ofRATEDSPEED 31 |
___AXWL ARCOMPDISPRESS &% | —— TURBHEEXHAUSTPRESSRE 0 ] % of SPEED BETWEEN MINJMAX 9688
LUBE OIL PRESS %2 . TURBINE EXHAUST INTERSTAGE PRESSURE 1317 _ | SURGE BN SIRE b SIOENAL L5
FUEL GAS PRESS Ll MAX HORSEPOWER AVALABLE - A UPRATE Aoz gr |_CURRENT DAY CALC PURGE / BLOWDOWH VoL a
INTERSTAGE PRESSURE B Hit HORSEPOWER AVALABLE - AUB UPRATE B __ VGWIONGPERGI ERIKAL XLk
BELLMOUTH PRESSURE o BRAKE SPECIFIC FUEL CONS - COMPR BHP [ . VERATIONGE BRG1 - HORZONTAL 05
FUEL ORF PRIMARY DIFF i VERATINGP ERG: - VERTIAL (15
FUEL ORF SECONDARY DIFF BN T , ! VERATIONGP BRG: HORTONTAL 04173 ,
_ TURBINE#1BRGDRHTERP @% AUBIENT AR TENP .  VERATONPORER TURIRE - VERTICAL 01184 _
TURBNERBRGORNTEN M SIELL COOLING WATER TEMPAEFT 1018 — et
= TURBINE #3BRGORN TEMP 15334 SHELL COOLING WATERTEMPRIGHT _ 118% s
TURBINE #4 BRG DR TENP W _ FUELENERGYRATEWDTH/D 278 | L NT3YEARYSURT COUd 0000 |
TURBINE #S BRODRITENP 1910 e T DUATHYRNOUS 19815
SEA. OIL DIFF PRESS am _VNIDYORYAMORS 1asM
{ U1 SOPREV WORDH . i
 AIALARCOMPRDISCHTENP_ 3 b _NOFEVERRNOUES 278 |
) FUELGASTEMP 0% | =Lt _TOTALOPCOSTS OO0 — NTMUFTNE RINOURS EIRE ]
. FUEL FLOW - MCF K (071
VERABAR DIFF 5 —_ e —— -
— 1] BRICSS ]
(T 30 CURRMONTHSTRT GAS 1055 1R
— NRUREMGTGASIES R 8
N 30 R DAY ST GASL058 000
_ NYFRMMESRGSS @ye |
_NFEOBRTRGEIN o
4 Stion | Units Commumications Fire & Gas Aams/Everts ||  Tend | | togn || cF sevenner (@@ @
Exat HMI Unit 27 , Unit 28 Unit 29 Unit 30 Unit 31 | oy . HMINNG 29281 |
| e cos | | POsomn | P | Ouer | Swpew | Dugross | _Puces bt 2220
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12272022 1:56:59 PM Y ountr U27_27ALA_IN_UMIT Unit 1n alam of shutdovern

B 40 ¥6 4 1

Y| o
Unit 30 Performance
Active Control Mode
[ GASHORSEPOWER (ABAD) 104 SUCTION CONPRESSBLTY 082 |
= ~ BRAXE HORSEPOWER(CURVES) 1208 |
| 1L . =S I ST = v L | DISCHARGE COMPRESSBLTY 033 1
COMPRESSORFLOW(CALC) S8 [ WHEELSPACETEMPGP-FORWARDD) 4288 | { GCMPBRGDRNA2TEMP 388 |
WHEEL SPACE TEMP GP - FORWARD(1) ns il __ GCDRVBRGDRHMTEMP 15180
- | WHEELSPACETEMPPT.FORWARD(D) 219183 | | GCTHRBRGDRHA2TEMP 1443
PT(LP)SPEED(O) S | | WHEEL SPACE TEUP PT . FORWARD(1) T | ACTUAL COMPRESSORVOL (ACFM)  9T0B17
PT (LP) SPEED(1) 5962 | L WHEEL SPACE TEPERATURE PT . AFTI0) 8865 5 ! ADIABATIC EFFICIENCY % CURVES 8900/
__GP (HP) SPEED(0) 8797 1 | WHEEL SPACE TEMPERATURE PT - AFT(1) 200 . ! ADIABATIC HEAD LOMRDICALCULATED 105038
I ~__GP (HP) SPEED(1) U : WHEEL SPACE TEMPERATURE GP . AFT10} LI L FDIABATIC HEAD LbmMICURVES 1185313
SUCTIONPRESS 5 i | WHEEL SPACE TEMPERATURE GP - AFT(1) 1918 _GASHORSEPOWER 803580
DISCHARGE PRESS 8 ' | FRIFAICOOLING WATERTEMPIN. 550 | | GAS AU CORRECTED WEASROVAEFFICH 10050
_ SUCTIONTEMP & | | FIHFAWCOOLING WATERTEMPOUT 8712 | | BRAKE HORSEPOWER .CURVES 14
DISCHARGE TEMP 05 | | RELATIVE EFFICIENCY 0.00 L EOWOMERCROIORES  0M
 NOZZLEANGLE M | ; TOTAL STARTS (Current Day) 100 | CMCMEASCOMPRESSORFLOWRATIO 183
EXHAUST GAS TEMP AVG T | TOTAL RUN HOURS {Current Dav) an | | %ofRATEDSPEED 9%
AXWLARCOMPDISPRESS  &i& | L TURBINE EXHAUST PRESSURE 1] %ofSPEED BETWEEH MIN /WA SATR
LUBE OfL PRESS $n | IE —_TURBINE £ EXHNJST INTERSTAGEPRESSURE ~ M& | | CSRGEMAGN-SREERSTONWYL Tied |
3 FUEL GAS PRESS Wi - MAX HORSEPOWER AVWLABLE - AUB UPRATE iang | | CURRENT DAYCALC PURGE IRLOWOOWHVOL B0
_ NTERSTAGE PRESSURE 1@ | Wi HORSEPOWER AVALABLE - AB UPRATE s | [  VBRATONGPBRGIVERTEA.  0B102
BELIMOUTHPRESSURE 8| [ BRAKE SPECIFIC FUEL CONS - COMPR BHP [ - | VERRTONGP R FOREONTAL D551
FUEL ORF PRAARY DIFF [T | | VERATIDNGP BRGY . VERTICA 09900
[ FUEL ORF SECONDARY DIFF | . ! ERATIONGP BRGS HORRONIAL o
| _ TURBINE#IBRGORWTEMP  4M | | AIBIENT AR TENP 5019 ! i VERATIONPOMERTURBRE - VERTICAL [ 1L
- TURBINE £2 8RG DRH TEUP e I SHELL COOLING WATER TEMP-LEFT L1 .
[E TURBINE£3BRGDRNTEMP e | | SHELLCOOUWGWATERTEMPRIGHT 1% | o . —
TURBINE #4 BRG DRI TEMP 8y f L _ FUELENERGY RATE MDTH /D 281 |
TURBNE $SBRGDRNTEUP 19 | L UOXUNHYRNOUS Az
SEAL Oit DIFF PRESS QR | .4%&%7;&% |
FREVMONTHRHOUS £
~ AXUAL AR COMPR DISCH TENP 33 i b UTOPREVEARRMOUS 27|
_ FUFLGASTEMP ] i e Tomioregsrs i L UNNUETMERNORS (L .
FUEL FLOW - MCF 1H MR
— T S .
, LN CLRRMOMIHSTRT (451055 nEs
U RORREARSIR SIS _1&31_!?_
LT 3 PREV DHY TR GABLC8S
L WTOFEVMOWHSTIGASOSS __ﬂ;_!&#
L UDFRVERIIGEISS s
> | stbon Units Communcations | Fired Gas Nams/Evets || Tied || arsavimt (@@
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P 125502022 1:55:58 Pl Y U2t UZT_27ALN_IN_UNIT Unit in alarm ar shutdowr
[} lmrzw 1 5610 PM Y Station STN | PLC HEM RL.IN Pi.C kayswlch is NOT in RUN mode
} 4 Coiterd =5 S B s
YIB 0]
|Unit 30 Performance
Active Control Mode
GAS HORSEPOWER (ABAD) 10115 | TN CONPRESSBLTY 092
_ BRAKEHORSEPOWER (CURVES) 1id | - T mgg‘:{ggcg ggfpﬂmfmmm 09
COMPRESSORFLOW (CALG) 561 1 [ WHEELSPACETEPGP-FORWARD(S) 40081 — GCMPERGDRWATENP 14505
WHEEL SPACE TEIP GP - FORWARD(1} LA g GCDRVBRGDRN#ITEMP {64
__WHEEL SPACE TEMP PT-FORWARDID) 219193 GC THR BRG DRH2TEMP 14607
PT (LP) SPEED(0) 8008 [ 'WHEEL SPACE TEMP PT . FORWARDIII PR ACTUAL COMPRESSOR VOL (ACFM) 93062
PT (LP) SPEED(1) 008 _ L _WHEEL SPACE TEMPERATURE PT - #T(0) 8886 ADIABATIC EFFICIENCY % CURVES 6900 |
~ GP(HP)SPEED(0)  #H] ] 5 WHEEL SPACE TEMPERATUREPT-AFTIN) 42968 ADUBATIC HEAD LAmMICACULATED 111612 |
GP (HP) SPEED(1) o | WHEEL SPACE TEMPERATURE GP - AT(0) neta __ ADIABATIC HEAD HRaICURVES 120212
____SUCTION PRESS 561 | WHEEL SPACE TEMPERATURE GP - AFT(1) 210193 _ GASHORSEPOWER 803258
mmﬁe PRESS ) L FIN FA COOLING WATER TEMP 551_"_ Gtsmwﬁﬂ[ﬂm v/lf}ﬁmuﬂf}'mu s
SUCTION TEMP 68 | FINFANCOOLNG WATERTEMPOUT @R | - BRAKE MORSEPOWER - CURVES 1189288
DISCHARGE TEMP 10 | | RELATIVE EFFICIENCY 000 = ECWCA EFEICLORES. 080
 NOZZLEANGLE 48 | | TOTAL STARTS (Current Day] 100 CHCMEASCOMPRESSORFLOWRATIO 1%
EXHAUST GAS TEMP AVG Fa ] ! TOTAL RUN HOURS (Current Day) 448 %ofRATED SPEED 10016
AXIAL AIR COMP DIS PRESS o TURBINE EXHAUST PRESSURE (1] N % 0fSPEED BETWEEN MIN/WAX  1003)
LUBE OiL PRESS up . TURBIHE EXHAUST IHTERSTAGE PRESSURE 1343 | SURCEWAEN. SRE 0 STONVALL NS
FUEL GAS PRESS - | . MAXHORSEPOWER AVALABLE - NIB UPRATE 1002166 | CURRENT OAYCALC PURGE /BLOWDOWNOL om0
_INTERSTAGE PRESSURE [iT\ ! . WiH HORSEPOWER AVAILABLE - AB UPRATE 201 | VERATIRGP BRG1 - VERTIOAL (L
BELLMOUTH PRESSURE g | BRAKE SPECIFIC FUEL CONS - COMPR BHP e VBRATIONGR BRG! - FORZONTAL 0504
- FUEL ORF PRIARY DIFF (1] VERATION P BRGY. VERTIC, (R
FUEL ORF SECONDARY DIFF 1] , : _ VBRATONG? BRG). HORZONTAL 24800
L TURBINE#1BRGORNTEMP 18& | ' AUBENTARTENP 4586 _ VERATOMPOMERTUREME . ERTCA 0147 G Mok
L ~ TURBINE #2BRG DRH TEWP [ | | SHELL COOLING WATER TEMP-LEFT 112$
, SHELL COOUING WATER TEMPRIGHT 1422 A—
T - B T T — _ WmRSRON o
TURBNE#5BRGDRMTEHP 103 | L DNINUCNHYRMOWS 0 M
SEAL OIL DIFF PRESS 2 L MINEARIRNOGS __%L.
| (N PR MONTHRLROUS .
 AXAARCOMPRDISCHTENP 438 Lo DNOMEVEMAMORS 000 2me
[ FUELGASTENP M1 | S TOTA.OPCOSTS g0 TNUETNERNORS 1eg
C FUEL FLOW - WCF /H 3
R D? iy X OURRDAYSTRI GASL04S 216629
UNT 30 CLRRMONTH ST (481088 NN
— MBQRWEMIEOSOS  faney
LNV ONYSIR GASLOSS 20080
[ NYFEENRSTGSION 0 @ue
L USFEVERSTIGISIOSS TSWs
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W 12752022 15559 PIA Y Unit27 LIZT_2TALM IN_UNIT Unit 1n alarm or shutdowm
! wsazuzzwsmm Y Station STH_PLC_REM_RUN PLC keyswitch is NOT in RUN mode
A v e 4] hivs A F : i
[ .&n Ve o5 2 V| Fl &)
Unit 30 Performance
Active Control Mode
| GASHORSEPOWER (ABAD) w5 | [  SICTONCOMPRESSBATY 0% |
BRACE HORSEPOWER (CURVES) 12% _ P, I me iy = o L DISCHARGECOMPRESSALMTY 0@y |
CONPRESSOR FLOW (CALC) 84S | WHEELSPACETEWPGP.FORWARDI] @07 | =1 — GCMPBRGDRHMTEMP  1uéi |
![  WHEELSPACE TEMPGP-FORWARD( ~ 4B% | | GCDRVBRGDRNSITEMP 1473
| WHEELSPACE TENPPT.FORWARDEL 29183 | GCTHRBRGDRHR2TEMP M5B8
i PT (LP) SPEED(0) 8001 ; | WHEEL SPACE TEMP PT - FORWARD(1) nmm ACTUAL COMPRESSOR VOL (ACFM)  90RA®4
I PT (LP) SPEED({1) 6000 ! ! WHEEL SPACE TEWPERATURE PT - 4T{0) 8865 i ADUABATIC EFFIENCY % CURVES 7078
= = _GP (HP) SPEED(0) 6327 ! | WHEEL SPACE TEWPERATURE PT - AFT(1) 43020 | | ADIABATIC HEAD R-bmM CALCULATED 11219
| GP(HP)SPEED() &8 | . WHEEL SPACE TEWPERATURE GP - 4€T(0) PARIR . _ ADIABATIC HEAD LEmMICURVES 100845 |
S ~_ SUCTIONPRESS ) L WHEEL SPACE TEMPERATURE GP - AFT(1) 219193 _ GASHORSEPOWER 70083 |
DISCHARGE PRESS 189 | . FINFAICOOLNG WATERTEMPIH 5500 | | GASAVUBCORRECTED WMEASADABEFFICH  SMSM
! SUCTION TEMP 69 | . FINFA4COOUNG WATERTENPOUT 8987 | BRAKE HORSEFOWER - CURVES 123677
| 1t TEMP 10 ] | RELATIVE EFFICIENCY 000 | MECHANCALFALENDY- OLRVES (L
L NOEANGLE ¥ | TOTALSTARTS (CurenlDay) 100 CACMEASCOUPRESSORFLOWRATIO 151
EXHAUST GAS TEMP AVG [ TOTAL RUN HOURS (Current Dav) AT = %ofRATED SPEED  180M
. AXALARCOMPDISPRESS | TURBIE EXHAUSTPRESSURE 0 %ofSPEEDBETWEEN WIN/MAX 10002
LUBE Ot PRESS = TURBINE EXHAUST EXHAUST INTERSTAGE PRESSURE 1182  SREMNSRGERSIERL 6517
FUEL GASPRESS | MAXHORSEPOWER AVALABLE - AUB UPRATE x| | CURRENT DAYCALC PURGE /MLOWDOWRVOL 800 |
_INTERSTAGE PRESSURE MIN HORSEFOWER AVALABLE - AUB UPRATE anmw | VEATNGRRLVEROL 0 |
BELLMOUTH PRESSURE BRAKE SPECIFIC FUELCONS - COMPRBHP G113t | ! VERATION 6P BRG! - HOREONTAL 05188
FUEL ORF PRALARY DIFF VERATON GPBRE! . VERTICAL e
- FUEL ORF SECONDARY DIFE By | o . VERATIONGP 563 HORROMIAL 164
[ TURBINE #1BRG DRI TEMP 1341 AUBIENT ARTEWP 4384 ! | _ VERATONPORERTURGRE - ERTICAL [ A Curved Ment
[ ! L TURBINE #2 BRG DRN TEMP [T SHELL COOLING WATER TEMPLEFT 110
[ TURBINE &3 BRG DRN TEMP 15%% {————SHEWCOOUNG WATERTEMPRIGHT U5 | N OEARTSING R0
= TURBNE M BRGORNTENP 108 L FUELENERGYRATEMDTH/D 271 S 1)L — R
T - — (NSMMURNDSS L1
SEAL OIL DIFF PRESS Q7 -——E%ﬁmmi’m -
 UHNFEVECNNRNOUS W
" AL AR COUPR DISCH TENP @y S5 T—
FUELGASTENP 4G _ L TOTALOPCOSTS oM | L URFEINERMOGS  tme
FUEL FLOW - HCF /H ]
VERABAR DIFF N — — .
' (NI 0 CLRRUONTHSTRT GAS 1358 Hen
L NINOREMSIGEIES mm .
| (N XOPREV DAY STRI GASLORS w0
| OMPREVIOMKSIFIGASLESS __9.15!__
. NYFEVERSGEINN  mas
4 | Stabon Urits Communicalions Fire & Gas Ams / Everts | Trend | | Logn || cuFsvemner (@ @@
Exit HMI Unit 27 | Uinit 28 Unit 29 Unit 30 Unit 31 = : ! HMINNG 20281 !
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|Unit 30 Performance
Active Control Mode
_ GASHORSEPOWER (ABAD)  Wf L SUCTONCOWRESSBUTY 0%
BRAXE HORSEPOWER (CURVES) 12683 RBlghiinh_ Ba o= DSCHARGE COMPRESSIBLTY 0@
CONPRESSOR FLOW (CALC) 5% WHEEL SPACE TEMP GP - FORWARD(D). [ ~ GCHPERGDRWATEMP  1MB |
WHEEL SPACE TEMP GP - FORWARD(1) (4] | _ GCORVERGORWMITEMP 1681 |
_ WHEELSPACETEPPT-FORWARD(L 2918 | (GCTHRBRGDRMA2TEMP 14565 |
i  PTUPISPEED() 8B | WHEEL SPACE TEHP PT - FORWARD(1) 11B ACTUAL COMPRESSOR VOL (ACFI)  BOBRSR
| PT(LP)SPEED(1) & | WHEEL SPACE TEUPERATURE PT - AFT(0} 8885 ADIABATIC EFFICENCY % CURVES 7142
| GP{HP)SPEED(®)  #R WHEEL SPACE TEUPERATURE PT - AFT(1) "%  ADUBATICHEAD LOMRMCACULATED 14282
| GP(HP)SPEED(1) @@ | WHEEL SPACE TEMPERATURE GP - AFT(0) 19193 | _ ADUBATIC HEAD HemICURVES 1078238
T SUCTIONPRESS 554 __WHEEL SPACE TEMPERATURE GP-AFT()  H183 | (GASHORSEPOWER 708524
; DISCHARGE PRESS ] Fill FA COOLING WATER TEMP Il 55.00 | GAS ADIAB CORRECTED w MEAS ADIAB EFFICH 931 55
SUCTION TEMP n _FIHFAICOOUNG WATER TEMPOUT 8858 = BRAKE HORSEPOWER - CURVES 1268386
DISCHARGE TEMP il | RELATIVE EFFICIENCY 000 EOMCAERE-0RES 08
NOZZLE ANGLE 30 | ! TOTAL STARTS (Current Day) 10 CACMEASCOMPRESSOR FLOWRATIO 150
~EXHAUST GAS TEMP AVG #i ' TOTAL RUN HOURS (Current Dav) 4% % of RATED SPEED 10008
A_)(ﬂ AR COMP DIS PRESS i | ___TURBINE EXHAUST PRESSURE .00 % of SPEED BETWEEH MIN / HAX 1008
LUBE OILPRESS 4R |___TURBINE EXHAUST INTERSTAGE PRESSURE 1348 SURGE WAGH. SLRGE b STONEWALL _ Ae
FUEL GAS PRESS (3 _HAXHORSEPOWER AVALABLE - AB UPRATE | _CURRENT DAY CALC PURGE /BLOWDOWHYOL M
__INTERSTAGEPRESSURE 0@ Mili HORSEFOWER AVAILAGLE - AUB UPRATE __ VERATNGP BRI VERTCA 1
BELLMOUTH PRESSURE 13 5 _ BRAKE SPECIFIC FUEL CONS, - COMPRBHP VERATION G BRG1 . HORZONTAL (5]
FUEL ORF PRIMARY DIFF (13 VERNTIONGP 8RG) - VERTICAL (175
FUEL ORF SECOMDARY DIFF A T (R S SIS - 8 RN TR »swmspmmm puss
_ TURBINE #1 BRG DRI TEMP mi | ___ MABENTARTEMP 4808 T -
TURBINE #2BRGDRRTEMP 1WA | __ SHELL COOLING WATER TEMP-LEFT 1221
iR TURBINE $38RG DRY TEUP wwi SHELL COOLING WATER TEMP-RIGHT ikl -
| TURBINE #4BRGORUTENP 1l FUELENERGYRATENDTH/D 211 L NOERYSMION 1200000
TURGINE #5BRGORNTENP 18  UNRINHYRRORS A0
l SEAL OIL DIFF PRESS 2R LT 1454
L (N SRRV DM HR RS ]
i_ RO ARCOMPRDISCHTENP  6&§ o DNNPREVEMRNORS DI
, _ FUELGASTEMP ) =i TOTALOPCOSTS 000 U 10 LFETHE RNHOLRS LLIRE
FUEL FLOW - HCF I WS
VERABAR DIFF un — s =
e (N 30 CURROAY STRT GAS1055 nEw
(N7 30 QLFRMENTHSTRT 6ASL0SS nERn
! _ANROREARSIIGSI0S mm.. o
L \MIGPREVIMSIR A8 L(8S
 INTOPEVENHIR GRS mrgﬁ_ i
 OUFEERSNGSLS  mas |
- — — T I'_"' — - - ! .
4 Station Units Commucations Fire&Gas | AamsiEvens |  Tend | | o || aF e @O @
Ext HMI Uit 27 Uit 26 Unit 29 Urit 30 U3t _ . n_irgn User: HMINNG H24281 !
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|Unit 30 Performance
Active Control Mode
GAS HORSEPOWER (ABAD) 9"0 = | SUCTION Wupmm ] m
BRN(EHORSFOMR(CURWS) 2481 Pl M -~ miul N” —* NN TR DISCHARGE COMPRESSIILITY
CONPRESSORFLOW (CALC) 581 WHEEL SPACE TEMP GP-FORWARDID) 47959 [ GCMPBRGDRUMTEMP M2
WHEEL SPACE TEWP GP - FORWARD1) 8y GCDRVBRGDRUMTEMP 15501
 WHEELSPACETEMPPT.FORWARDD) 219193 GCTHRBRG RN R2TEMP 14540
PT (LP) SPEEDI(0) W __WHEEL SPACE TEWP PT-FORWARD() 21919 ACTUAL COMPRESSORVOL (ACFI  88% 13
~ PT(LP)SPEED(1) &4 WHEEL SPACE TEWPERATURE PT - A'T(0) 8865 | ADLABATIC EFFICIENCY % CURVES 7178
GP (HP) SPEED(0) 6599 _WHEEL SPACE TEUPERATURE PT - AFT(1) 2907 L ADIABATIC HEAD HEmb{CALCULATED 1148814
_ __GP(HP)SPEED() 88 WHEEL SPACE TEMPERATURE GP - A°T(0) 2919 ADUABATIC HEAD ABmBICURVES 1081007
___ SUCTIONPRESS 581 WHEEL SPACE TEMPERATURE GP - AFTif) 209 GASHORSEPOWER  TToed |
DISCHARGE PRESS 1% _ FINFALCOOLNG WATERTEMPIN 5500 GAS WCURFEC{ED V/Wiﬁ“
SUCTION TEMP " | _ FINFAHCOOUNG WATERTEMP OUT 8948 | BRAKE HORSEPOWER - CURVES
DISCHARGE TEMP 112 ! RELATIVE EFFICIENCY 000 EDHACA SFEBICY. QRS
 NOZIEANGLE 4 | TOTAL STARTS (Current Day) 100 CALC MEAS COMPRESSOR FLOW RATIO
EXHAUST GAS TEMP AVG _a | TOTAL RUIHQURS (Current Dav) 58 % of RATED SPEED
AXIAL AR COMPDISPRESS M8 [ TURBINE EXHAUSTPRESSURE QM0 % of SPEED BETWEEH Wik /UAX
LUBE OIL PRESS 45 | TURBINE EXHAUST IHTERSTAGE PRESSURE 1382  SURGE WARGN- SURGE b STOHEVALL
FUEL GASPRESS WM | MAX HDRSEPOWER AVALABLE - B UPRATE S 18 " CURREHT DAY CALC PURGE JBLOWDOWNVOL
NTERSTAGE PRESSURE 138 | HUEHORSEPOWER AVALABLE - AlB UPRATE b}  YERATDNGPERG)-VERTCA — =
BELLMOUTH PRESSURE 4@ BRAKE SPECIFIC FUEL CONS - COMPR BHP Lt VBRATIONGP BRG! - ORZONTAL
FUEL ORF PRIARY DIFF £2 VERBTEN GP BRI VERTICAL
FUEL ORF SECONDARY DIFF B _ VERATIONGP BRG3- HIRRONTAL
_ TURBINE #1BRG DRH TEMP 2% AIBENTARTENP 4762 SRS - | Cunes Merw
TURBINE #2 BRG DRN TEMP fITER) SHELL COOLING WATER TEMP. LEFT 120
TURBINE #3BRG DRN TEMP 154 SHELL COOLING WATER TEMP-RIGHT 12465
- TURBNE #4BRGDRNTENP 1008 FUELEMERGYRATEMDTHID 270 | "’”‘ﬂ-m—.—“
TURBINE #5BRGDRNTEMP 13046 (NI YRNORS
SEAL OIL DIFF PRESS a3 S — —‘-J!-M
UNT 30 FFE MOMTHALNDARS (E
XA AR COWPR DISCH TENP oy |  UOPEVEARAMOUS DTEA
T FUELGASTEMP 0y e _TOTALOPCOSTS 000 ANT 0LIFETIE RUNDLRS B [
FUELFLOW.-NCFIH  W®
VRAGMDIE AN 1N 30 CURRDAY STR (48083 nen |
(T 0 CLRRMONTHSTR EASL08S nen |
_ DENOREMSAGSION 1aeaR |
(T PRV DAY STRI A8 1058 22000
INNFEMSTRIGEUS &y |
_ SFEERTRGSIES s
<4 Staton | Urits Communicalions | Fire&Gas || Aams/Events | Trend | | togn || crsevinn @@
Exit HM unt2r Unit 28 Unt29 | Unif 30 Unit 31 User: |
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|Unit 30 Performance
Active Control Mode
GASHORSEPOWER (ABAD) 81  SUCTION COMPRESSBILTY 093
_ BRAHORSCPOWER(CURVES) 1282 : IS MR . S DISCHARGE COMPRESSBLITY 020
COMPRESSORFLOW (CALC) o3 [ WWHEEL SPACE TEHP GP . FORWARDID) FYy) = GCMPBRGDRNA2TEMP 14425
WHEEL SPACE TEUP GP - FORWARD() A | GCDRVBRGORM#ITEMP 15615
_ _ WHEELSPACETEMPPT .FORWARD(D) 219193 GC THRBRGDRH2TEMP 14557
PT (LP) SPEED(0) LT WHEEL SPACE TEUP PT . FORWARD(1) 219193 ACTUAL COMPRESSOR VOL (ACFM)  B90B)
PT (LP) SPEED(1) 003 _ WHEEL SPACE TEMPERATURE PT - AT(0) (1] ADIABATIC EFFICIEHCY % CURMES 7148
_ _GP(HP)SPEED(®) % | ! WREEL SPACE TEMPERATURE PT - AFT(1) 281 LDIABATIC HEAD CALCULATED 115108 |
_ GP{HP)SPEED(1) @& | | WHEEL SPACE TEMPERATURE GP - AFT(0) 1y | __ ADIABATICHEAD RBbICURVES  13M5H |
____SUCTIONPRESS &8 | — WHEEL SPACE TEMPERATURE GP-AFTLY 18188 | _GASHORSEROWER 791805 |
DISCHARGE PRESS ] | — FINEAICOOLING WATER TEMP it 21— GAS ADUB CORRECTED wHEASADUBEFFICH SIS
SUCTION TEMP n FINFAICOOLING WATER TENPOUT B9 BRAKE HORSEPOWER - CURVES 12004
! DISCHARGE TEMP 112 RELATIVE EFFICIENCY (1] VECENCA ERLEICY-QRES __m
' _ NOZZLE ANGLE = . TOTAL STARTS (Current Day) 100 CALCMEASCOMPRESSORFLOWRATIO 150
EXHAUST GAS TEMP AVG -1 N I TOTAL RUN HOURS (Current Dav) 548 ! T % ofRATED SPEED 9991
AQALARCOMPDISPRESS  ®if | E _TURBIE EXHAUSTPRESSURE 000 | %ofSPEEDBETWEEHMIN/MAX ~ 9AR2
LUBE OlL PRESS um | TURBHNE EXHAUST INTERSTAGE PRESSURE 138 CSURGEMMEN SREELSIONEVALL. 8378
FUEL GASPRESS M4 | | MAXHORSEPOWER AVALAGLE . AIBUPRATE 100408 | [ CURRENT DAY CALC PURGE /BLOWDOWIYOL 80
INTERSTAGE PRESSUR s | | W HORSEPOWER AVALABLE . AB UPRATE p. L - ERMCA o
i mumﬁ mess_s?}ﬁ? A | BRAKE SPECIFIC FUEL CONS. - COMPR BHP W5 C VERKTONGPBRD! . FORENTAL 058
FUEL ORF PREARY DEFF £y VERRITINGP ERGE VERTEAL ey
FUEL ORF SECONDARY DIFF B VERATONGS G HORRDNIAL wum
TURBINE #1BRG DRH TEMP a5 ] | _ ABENTARTEMP 4774 VERATINPOVERTURBNE - VERTION 01180
© TURBINE #2BRG DRH TEMP e | SHELL COOLING WATER TEMPLEFT 11185 |
TURBIHE #3BRGDRN TEMP a8t | | SHELLCOOUNG WATERTEMPRIGHT 1455 | .
TURBINE #4 BRGDRNTENP 188} L FUELEMEROYRATEMOTH/D 272 | : “ﬂm ;%m_
TURBINE #SBRGDRNTENP 1841 —-wmi T
DIFF PRESS G — (NIRWRVRNOGS
SEAL OIL Y, O e
!  AGALAR CONPRDISCH TENP i1 I : — RN, 2
—— — FUELGASTENP T _ _ TOTALOPCOSTS D40 i L UNBURTMERNOUS 180
FUEL FLOW - MCF IH [T |
ERABMRDEF B I RS nen |
_ (N 3 QRRMEMTHSTRT (451055 A#ER
L MYORGRINGSLN o |
UNT XOPREV DAY STRT GASL 088 3000
o TOFEMMHSTOSLS 0 8ye |
= _DIUFEVEMSITOASIOSS e
- : ’ — —— — —
< Stabon Unils Commucations Fued Gas | Almms/Evenls | Trend 1 | togn ] arswvin OO @ _
Bati | U2z | umt28 | U2 Unit 30 Unit 31 i ] SO, o User: HMINNGH2928 1 |
Prink Engine Calcs | Trends | PDSoeen Process Ovenview SwgeMap | Diagrosics | Pammeters | Nonday, Docmter & 222 AR
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|Unit 30 Performance
Active Control Mode
GAS HORSEPOWER (ABAD) 65 SUCTION COMFRESSENLTY 083
— _ BRAKEHORSEPOWER (CURVES) 11980 = nisw . ER N = DISCHARGE COMPRESSLITY 09
COMPRESSORFLOW (CALC) 505 | WHEELSPACETEMPGP.FORWARDM) 4683 I — GUIMPBRGDRNRTEMP 14354
[ WHEEL SPACE TEMP GP - FORWARD(1) A GCDRVBRGDRNMITEMP 10483
- | WHEEL SPACE TEWP PT - F LT GCTHRBRGDRN2TEMP 14512 ,
PT(LP)SPEED(0) 582 | | WHEEL SPACE TEMP PT . FORWARD()) _9na ACTUAL COMPRESSORVOL (ACFM)  B3MOIY |
PT (LP) SPEED(1) 0 | | WHEEL SPACE TELPQ!NﬂE_PT . 21071 8865 ADIABATIC EFFICIENCY % CURVES 7401 |
| _ GP(HP)SPEED() &% ! | WHEEL SPACE TEMPERATURE PT - A T(1) A48 ADIABATIC HEAD $BRCALCULATED 1121308 |
o BN GP (HP) SPEED(1) % 1 | WHEEL SPACE TEUPERATURE GP - AFT(0) 19193 | ADIABATIC HEAD HmICURMES 1447307
___SUCTION PRESS 3] | WHEEL SPACE TENPERATUREGP - A°T(1) 209188 | ____GASHORSEFOWER  T2R2M
DISCHARGE PRESS 7 FHILF Al COOLING WATER TEMP I -1 N [ GAS ADIABCORRECTED wWUEASADWAEFFICH 906542
SUCTIONTEMP 12 FINFA CODLNG WATERTENPOUT 808 | BRAKE HORSEPOWER . CURVES 110508 |
_DISCHARGE TEMP 113 RELATIVE EFFICIENCY 000 | NECHNCAL EFFCENCY - OURYES L))
_ NOZ2\LE ANGLE 261 TOTAL STARTS (Current Dav) 10 CALCMEASCOMPRESSORFLOWRATIO 142
_EXHAUST GAS TEMP AVG v TOTAL RUN HOURS (Current Day) 5N I % ofRATED SPEED 9771
AXAL AR COMPDISPRESS @8 TURBIHE EXHAUST PRESSURE 0m %ofSPEED BETWEEN WIN/MAX 9540
LUBE OlL PRESS (T TURBINE EXHAUST INTERSTAGE PRESSURE 1290 mlﬂ@;ﬂ_ﬂ;{nm o
FUEL GASPRESS 1% __ NAXHORSEPOWER AVALABLE - NUBUPRATE 1013 _ | CURRENT DAY CALC PURGE /BLOWDOWH VOL 0m
INTERSTAGE PRESSURE 7Y Hilt HORSEPOWER AVALABLE - AUB UPRATE P LY VERATDNGPRRGY VERCL Gt
BELLMOUTH PRESSURE i BRAKE SPECIFIC FUEL CONS -COMPRBHP 80830 VERATICNGP BRG1 - ORZONTAL 04878
FUEL ORF PRUARY DIFF [ VERAITNGP BRG] . VERTTAL 0760
FUEL ORF SECONDARY DEFF BH _ : VBRATIONGP BRG, HORZONTAL 148% _
_TURBINE M1 BRGDRNTEMP A% | AMBENTARTENP 4783 TUBRE-RIGL oMl Curves Menu |
TURBINE #2BRG DRN TEMP a4 | SHELL COOLING WATER TEMP-LEFT M5
 TURBIE #3BRG DRN TEMP 1578 | SHELL COOLING WATER TEP-RIGHT 1M . - . % Irl
TURBINE M BRGDRUTEMP 18N | FUELENERGYRATEUDTH/D 278 L S YEARYSTART ax
TURBME #5BRGDRNTEMP 1%7 -——%ﬁﬂﬁ%———%&_ﬂ
SEAL OIL DIFF PRESS (1] —meﬁ ANGRS s
[ ANALAR COMPRDISCHTENP 48 ] L UINPREVYEMANDES 27 |
FUELGASTEMP  WIE | S | _ TOTALOPGOSTS  OM LN S0UFETME RIMOURS 1375688 |
FUEL FLOW - MCF /H 10
—VERIBARDFE _ BW [ MYOmEEOSIS  nem |
[N % CURRMONTHSTRT (548 1088 pal- ]
= _UEROREAREINOSLS 19uE
LS 20 PPEY DAY STRT GAB15S 00000
INNFREVEMHSINGEIS 8
T SFEVBRTAGSIS T
| Station Urits Communications Fire & Gas Alarms | Bvents L Trend l | n.-| CUF-SRV-HMH |.__.'.-
Exit HM Unit 27 U8 | U2 Unit 30 Uit 31 ; N User: HMINNGH2928 |
Print Engine Calcs Tends |  PiDSceen Process Overew SugeMap | Diagnosics |  Parameters Mook ety SN 415K
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|Unit 30 Performance
Active Control Mode
D o_m _ SUCTIOH COUPRESSBLITY 082
HORSEPOWER (CURVES) 1169 (B F-—af - ) DISCHARGE COMPRESSIBLITY 093
_ COMPRESSORFLOW(CALC)  # [ WHEELSPACETEMPGP.FORWARDI 4218 | [ "~ GCMPERGDRRM2TEMP  142M
! WHEEL SPACE TEIP GP - FORWARD(1} @wm | L GCDRVBRGDRNHITEMP 15389
| WHEELSPACETEWPPT_FORWARDDL 1% | 6C THR BRGDRH2TENP 14419
PT (LP) SPEED{0) 5T47 L WHEEL SPACE TENP PT - FORWARDIT AR | ACTUAL CONPRESSOR VOL (ACFM) B0 &4
PT (LP) SPEED(1) 5743 WHEEL SPACE TEMFERATURE PT - A€T(0) 88.65 ADIABATIC EFFICIENCY % CURVES  TH41
— ___GP(HP)SPEED(0) &% HHEEL SPACE TEMPERATURE PT - AFT(1) i _ AOUBATICHEAD Rab(CACULATED 1031013
GP (HP) SPEED(1) _623_3 == WHEEL SPACE TEMPERATURE GP . AFT(0) 1318 _ADIABATIC HEAD BBm/BICURMES  ME6186
o - SUCTION PRESS 517 _VHEEL SPACE TEMPERATURE GP - AFT(1) 19193 L __ GASHORSEPOWER 673527
DISCHARGE PRESS [0 FIILE At COOLIHG WATER TEMP I 5500 | GAS KO CORRECTED W MEASJOUBEFFICH 841308
SUCTONTEMP 13 FINFAN COOLING WATERTEMPOUT  BBZ2 BRAKE HORSEPOWER - CURVES 1188913
DISCHARGE TEMP 2 RELATIVE EFFICIENCY 000 MECHANCAL EFFCENCY - OURYES [
__ NOZZLE ANGLE 3 TOTAL STARTS iCurrent Day) 100 _CALC MEAS COMPRESSOR FLOW RATIO 139
EXHAUST GAS TEMP AVG Wy TOTAL RUN HOURS {Current Day) 5% %ofRATEDSPEED 9580
AXIAL AIR COMP DIS PRESS Sy ___ TURBEEXHAUSTPRESSURE 00D i % oISPEED BETWEEN MININAX 3180
_ ___LUBEOILPRESS MY | TURBINE EXHAUST INTERSTAGE PRESSURE 1242 | SREURGN SRELSIOEWwL Sl
FUEL GAS PRESS e | WAXHORSEPOWER AVALABLE - AB UPRATE BLILET— |_CURREHT DAYCALC PURGE [RLOWDOWHVOL  OM
INTERSTAGE PRESSURE e Uil HORSEPOWER AVALABLE - AUB UPRATE s L VERNGPBRGLVERTCAL i@l
BELLMOUTH PRESSURE It BRAKE SPECIFIC FUEL COMS.- COMPR BHP o VBRATONGP BRG1 - FORZONTAL ann
FUEL ORF PRIMARY DIFF B4 VBRATIONGP BRG. VERTICAL 07245
FUEL ORF SECONDARY DIFF BN VERATENGP BRG. HORZDMIAL Danoe
__ TURBNE#IBRGDRHTEMP 48 MBEHTARTEWP 411 W . L - FmET |
TURBINE #2 BRG DRN TEMP il SHELL COOLING WATER TEMP-LEFT 1
5 TURBNE #3BRGDRHTENP 168 | __SHELL COOLING WATER TEMP-RIGHT 12280 | s - |
TURBINE MBRGDRUTENP 1% FUELENERGYRATEMOTHID 245 u"ﬁmf” ;::‘ :
TURBINE #5 BRG DRY TEUP e _‘_“Mu«wmvm e |
SEAL QKL DIFF PRESS CL] — THIMLIRENN =t
== AMALARCOMPRDISCHTENP a8 (N 0PREVYEARRMAOURS D
_ FUELGASTENP BBt TOTALOPCOSTS QB0 UL RNOURS w1
FUEL FLOW - HGF 14 B0
J3) -
= ST T .
L IMRMOARMONRSIH GASLOSS NER
Jmmcﬁm_ ___ ey
MNPEVINSIOSIOS s |
| MINFRONHIRGSUSS 0 mNg |
L T RAEVERSIT GBI TR
; ; - = = a H e e
4 \ Sation | Units Comrmunications Fire & Gas Aams | Everts | Trend | | Logi || CLF-SRV-HMH01 ]...
Ex1 HMI Unit 27 Unit 28 Unit 29 Unit 30 Unit 31 . ) User: rummm |
Print | Engine Calcs | Trends PID Screen Process Oweriew |  SwgeMap | Parameters | osdey TeomexS M AXHA
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F'LL I-a\rswrlch is NOT in HUN mode

Y|l ol

i: Y 1 REM R
I ¥
b 4o Y5 40 2177
Active Control Mode
GASHORSEPOWER (ABAD) 59
BRAKE HORSEPOWER (CURVES) 747 .
CONPRESSOR FLOW (CALC) %% [ WHEELSPACETEMPGP.FORWARD( 4982 |
WHEEL SPACE TEUP GP - FORWARD(Y) mn
WHEEL SPACE TEMP PT-FORWARD(! 219193 |
PT (LP) SPEED(0) e WHEEL SPACE TEWP PT - FORWARD(1) PRI
PT (LP) SPEED(1) 519 WHEEL SPACE TEMPERATURE PT . AFT(0) 8865
GP (HP) SPEED(0) 5591 WHEEL SPACE TEMPERATURE PT . A T(1) 373
GP (HP)SPEED(S) 59t _ WHEEL SPAGE TEMPERATURE GP - A T(0) P
e SUCTIONPRESS @ _ WHEELSPACE TEMPERATUREGP-AFT(t) 219193 |
DISCHARGE PRESS ™ FIliF A COOLING WATER TEMPIN 5500
~ SUCTION TEMP » _ FINFAMCOOLING WATERTEMPOUT B8N
| DISCHARGE TEMP 114 RELATIVE EFFICIENCY 000
' NOZZLE ANGLE 411 TOTAL STARTS (Current Day) 100
 EXHAUSTGASTEMPAVG M4 TOTAL RUI HOURS (Current Day) 823
AXIAL AR COMP DIS PRESS [T L __ TURBIHE EXHAUSTPRESSURE 000
LUBEOILPRESS 8% | TURBINE EXHAUST IHTERSTAGE PRESSURE 9%
- ~ FUELGASPRESS 1% | MAXHORSEPOWER AVALABLE - AIBUPRATE 1018022
 WNTERSTAGE PRESSURE %% I HORSEPOWER AVALABLE - AUB UPRATE Ba
~ BELIMOUTHPRESSURE 2 BRAKE SPECIFIC FUEL COIIS - COMPR BHP_ AL
FUEL ORF PRIMARY DIFF i)
FUEL ORF SECONDARY DIFF B .
— TURBINE #1 BRG DRH TEMP 138 | MIBENTARTENP 8654
I TURBINE #2BRG DRH TEMP B0 I | SHELL COOLMG WATER TEMPLEFT Rl
'  TURBNEMABRGODRNTEMP 1% | ! ‘SHELL COOLING WATER TEMP-RIGKT 11621
TURBINE #4 BRG DRN TEMP "y L FUELEMERGYRATEMOTAID 1%
TURBINE #5 BRG DRH TEMP Ty
SEAL Oit DIFF PRESS 0y
ANA AR COUPR DISCH TENP 8
FUEL GAS TEMP 0E = = __TOTALOPCOSTS 000
FUEL FLOW - HGF IH 1Y
VERABAR DIFF na
> | Staon | Unsts Communications Fire & Gas Mamns/Events || Tiend |
Exit HMI | Unif 27 | Unit 28 Unit 29 Unit 30 Unit 31 '

Unit 30 Performance

SUCTION COMPRESSBTY 08
DISCHARGE COMPRESSIBLTY 093
_GCIMP BRG DRI A2TEMP 13839
GCDRVBRGORNAITEMP 15120 |
GCTHRBRG DR A2TEMP 14162
ACTUAL COUPRESSOR VOL (ACFM) 575660
ADIABATIC EFFICENCY % CURVES 7900
ADUBATIC HEAD LemDICACULATED %1430
ADIBATIC HEAD 1bmICURVES  WMA%
. __ GASHORSEFOWER 404882
GAS ADVB CORRECTED WNEAS MVBEFFICH 540140
BRAKE RORSEPOWER - CURVES 74711
MCYNALEFFCENY.ORES  08)
CALC MEASCONPRESSORFLOWRATIO 141
XolRATEDPEED 8849
_ %ofSPEEDBETWEEHMM/WAX  T287
L SRGEUMEN SRCERSIERALL AN
|_CURREHT DAY CALC PURGE [BLOWDOWNVOL 000
_ VERATUNGP B51 . VERTION B
— VERTIONGPBRG - HORENTAL 0988
VERATION GP BRG3  VERTCAL 0838
VERILINGP BRG) HORRONTAL 05N
_ VERAIDNPRRERTURBIE-VERIL  OM00 | Curves Menu
NT 30 YEARLY START COUNT |
LM UCHTH YRNEURS sz |
_UHIDERYRNRS A
LN OFREY MOHINRLOLRS pe |
INTOFFEVYERRRINOURS. 24|
UNT S9UFETME RLRRORS wmse |
(N 20 CURRDAYSTRI GAS08S nex |
N 0 CRRMONIKSTRT 648 056 nen |
_ LN N . S ]
UNT SRV DAYSTRT GASL0SS 00000
. AT S6PFEV MOMIHSTRT GRS LSS 8w |
AT YFFEV VEAR STRT SASL0S LR
an] CLIF-SRV-HMI01 l...
User. HMINNG 29281 |
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PLC leayswiteh is NOT in RUN mode

] V s
1 v
B 40 ¥ 20 v VAo
|Unit 30 Performance
Active Contro| Mode
GASWR {ABAD) 0 SUCTION COMPRES T 09
“GRAE HORSEPONER CURVES) 1108 B, e Tk i ] | i
_ COMPRESSORFLOW (CALC) 580 WHEEL SPACE TEMP GP-FORWARDID) 45441 _GCHPERGDRNMTEMP 1226 |
CWHEEL SPACE TENP GP - FORWARDYY)  450% GCDRVBRG DRI #1TEMP 15261
WHEEL SPACE TEWP PT . FORWARD(D). FER GCTHRBRG DR R2TEMP 1438
__PT(LP) SPEED(0) [0 _ WHEEL SPACE TEUP PT - FORWARD(1) 219193 ACTUAL COMPRESSORVOL (ACFM) M2
PT {LP) SPEED(1) ™ WHEEL SPACE TEMPERATURE PT . AFT{0Y 6865 ADIABATIC EFFICIEHCY % CURVES A0
U __GP(HP)SPEED() & WHEEL SPACE TEUPERATURE PT - A1) HiT5 ADIABATIC HEAD EOMMICACULATED 105006
| __ GP(HP)SPEED(1) 8542 WHEEL SPACE TEMPERATURE GP . AFT(0) s = ADUBATIC HEAD HOmMICURMES 1154208 |
~ SUCTIONPRESS 81 __ WHEEL SPACE TEMPERATURE GP . AFT(1) ) — _GASHORSEPOWER  TO19M
DISCHARGE PRESS 8 _ FHIFANCOOLIMG WATERTEMPIN 5500 GASMW“[W_D “mn;_{u 20860
~ SUCTIONTEMP T FINFAH COOLING WATER TEMPOYT 8499 BRAKE HORSEPOWER . CURES 11888
DISCHARGE TEMP 108 RELATIVE EFFICIENCY 000 HEQHNCAL EFFCENGY . ORYES o
_ NOZZLEANGLE 21 TOTAL STARTS (Current Dav) 100 CALCMEASCONPRESSORFLOWRATIO 180
. B EXHALJSIGMMP_A!G B g_;;g 5 TOTAL RUN HOURS (Current Day) A4 %ofRATEDSPEED 9807
| AXIAL AR COMP DIS PRESS ] | _ TURBNEEXHAUSTPRESSURE O | WolSPEEDBETWEEH MIH/MAX  B8M
i LUBE OLPRESS 4B TURBINE EXHAUST TERSTAGE PRESSURE 10 | SUROEMATM.SURE B SIONEVALL Hun
FUEL GAS PRESS [ _ UAXHORSEPOWER AVALABLE - AUBUPRATE 1017888 | CURRENTDAYCALC PURGE /RLOWDOWMVOL B0
__ INTERSTAGE PRESSURE g it HORSEPOWER AVAILABLE - AB UPRATE any | VERONPRGLVRIOL e
BELLMOUTH PRESSURE Ith BRAKE SPECIFIC FUEL CONS - COMPR BHP L. VBRATIONGR BR01 - FORDONTAL 05T
| FUEL ORF PRAVARY DIFF Y , VERATION G BRG). VERTCAL (1]
FUEL ORF SECONDARY DIFF 03 | | T (K]
TURBINE #1 BRG DRIt TEMP 5 ! 01181
" TURBINE #2BRG DRI TEUP ‘1%;, SHELL COOLING WATER TEMPLEFT W4 Come oo
=  TURBINE4OBRGDRNTEWP 143  SHELLCOOLWGWATERTEMPRIGHT fla4 | — =
TURBINE #4 BRG DRH TENP W FUELEMERGYRATE MOTHID 274 YEARLY START COUNT 120.0000
TORBIE #SBRGDRNTEMP 1749 e DN YRR L
) DYEARYRNOS 1142 004
SEAL OfL DIFF PRESS ay L MRERYAM
(N O PREY MOMHANOUS 198
i AGALARCOUPRDISCHTENP  4itM N0 FREVYEARRLNOURS _ DTER
: i FUELGASTEMP B9 . TOTALOPCOSTS 000 MIDLFTHE RNOUS Aneey
FUEL FLOW - WCF /H W
— _ MERABARDFE  ME TR TR PO nes |
U410 CURRMENTISIT AL L8 AR
_ \MINQRRYEARSIRI SLOSS -
M 33PREV DAY.STRT GASLO8S [T .
i (N S0PSEY ROTHSTRT GAS 088 [E
_ UNOFEBRSIIGIIS MRS |
Y| l Stabon Units Commumications | Fire & Gas Aams /Everts | Ted | CUFSRV-HM01 ]...
Exit HMI Unit 27 Unit 28 Unit 29 Unit 30 Unit 31 User: HMINNGH29281 ]
= =
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Y  Alm | Turbine Baanng #3 Temnperature High Alarn (3P = 200 00DegF)
STN_PLC_REM_RUN PLC keyswich is NOT 0 RUN mode
| i Turhi vl TCB PLC REM RUI R i nie
blt Y5 40 i vIE O
|Unit 30 Performance
Active Control Mode
[ GASHORSEPOWER (ABAD) Wb T SUCTIONCONPRESSBLTY 09
| BRAG ORSEFOWERCURES) 117 asd = = mécM[__m ' 09
| COMFRESSORFLOW (CALC) &m0 [ WHEELSPACETEMPGP.FORWAID®] 4@l | JIC! GCHPBRGDRHAZTEMP 14484
[ WHEEL SPACE TEHP GP- FORWARDIY) ABEE) | GCORVBRGDRN I TEMP 15444
: L_| J L WHEEL SPACE TEMP PT- FORWARD(O) &1 | ~ GCTHRBRGDRHA2TEMP 14547
[ PT(LP)SPEED(0) S8 | ! WHEEL SPACE TEMP PT - FORWARD{Y) 249193 ' ACTUAL COMPRESSORVOL (ACFM)  BBIED
| PT(LP)SPEED() 5% | WHEEL SPACE TEMPERATURE PT - AFT(0) 8865 ' | ADHABATIC EFFICIENCY S CURVES 8900
i  GPMPISPEED(0) &M | _ WHEEL SPACE TEMPERATURE PT - AFT(1) mae | ADIABATIC HEAD HOMBICACULATED 1083868
|y GP(HP)SPEED(1)  &m8 | WHEEL SPACE TEUPERATURE GP - AFT(0) PAkIR] _ MDIABATICHEAD BRmMICURVES 1100494
[ SUCTIONPRESS 514 - . WHEEL SPACE TEMPERATURE GP-A°T(1) 21193 GASHORSEPOWER 8438
DISGHARGE PRESS ™ Fitk FAH COOLING WATER TEMP 1M 5500 _ GAS ADUAB CORRECTED W MEAS ADIAB EFFICH 1054878
I SUCTION TEMP @ i FAH COOLING WATER TEMP OUT 815 BRAKE HORSEPOWER . CURVES 147787
; € TEMP " RELATIVE EFFICIENCY 000  VECHNCALEFUEICY- ORVES {1
L _NOZZLE ANGLE 2 TOTAL STARTS {Current Day) 100 RFLOWRATIO 184
_ EXHAUST GAS TEMP AVG o i TOTAL RUN HOURS (Current Dav) 873  %OfRATEDSPEED %8
_AXIAL AR COMP DIS PRESS 8y ! TURBIHE EXHAUST PRESSURE UL — i %ofSPEEDBETWEEN MININAY _ ®W |
LUBE OILPRESS % | TURBHNE EXHAUST INTERSTAGE PRESSURE 1405 | Wm{ AL ms |
— FUEL GAS PRESS ) | | MAXHORSEPOWER AVALABLE - AIB UPRATE An@n CURRENT DAY CALC PURGE JBLOWROWNVOL @00
INTERSTAGE PRESSURE i | _1iK HORSEPOWER AVALABLE - AUB UPRATE B LVERIL
CBELIMOUTHPRESSURE W | BRAKE SPECIFIC FUEL CONS, - COMPR BHP B T VERTIONGP B! - HORZONTAL 55
FUEL ORF PRILARY DIFF T , ___ VBRATINGPERG). VERTEAL ant
FUEL ORF SECONDARY DIFF it | ; Sy , VBRTONGP 3758 HORZNTAL 041
~TURBINE #1BRG DRI TEMP s | AMBIENT ARTENP 4438 L VERAIDRPOWERTURBRE-VERTOL 0181 Cuves Menu
TURBINE #2 BRG DRI TEMP Y | SHELL COOLING WATER TEMP-LEFT 1083
=  TURBIE#3BRGDRMTEMP 1914 SHELL COOLIHG WATER TEMP-RIGHT 2149 - - -
TURBINE #4BRG DRUTENP 158! _ FUELENERGYRWEWOTID 285 %nmm m:“'
TURBINE #58RG DR TENP 18 : .
SEALOLOFFPRESS 4% VDRV neEs
AXIAL AR COMPR DISCH TENP 0 | L NTHPREVTEARMORS nm
i  FUELGASTEWP  ®% | e TOTALOPCOSTS 830 Lo NTOUFTMERNDUS 1mes |
FUELFLOW .- MCETH T
VERABAR DIFF ¥E —_—
il LN 0 LR AY TR G858 bl
(N 0 CLRRMONTHSTRT BASAC4S neEn
_ NDORYEARSIIOSIOS  1enes
T 33 PREV DAY STRT GASLORS 20008
'A&M&% .
(N MR YEARSTRT GAS LSS mar
- ——_ — - 1 — - — —- — T ™ =g = e T — = ——_..—,.-—_I
L Sttion | Urits Communications | Fire & Gas AamsiEvents | Trend M arsvimn QOO
Ext HMI Unit27 | Unt28 Unt29 | Unit 30 Unit 31 < 1 3 User: HMNNGHH2928 1 |
Print | Enginecaics | Trends PO Sceen | Process Ovendew | SuigeMap Diagnostics Parameters 5  Mowdag Decembs S N2 RS
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|Unit 30 Performance
o
GAS HORSEPOWER (ABAD) 10617 _ SUCTIONCOMPRESSBILTY 0 |
KEHORSEPOWER (CURVES) 12641  DISCHARGE COM [T |
PRESSORFLOWEALL] 609 [ WHEFLSPACETEMPGP . FORWARD] 4817 | GCIMPBRGODRMRTEMP M4 |
| WHEEL SPACE TEP GP - FORWARD(!) W GCDRVBRGORN#ITEUP 16485
WHEEL SPACE TEMP PT-FORWARDID) 20190 | GC THR BRG DRHA2TEMP 14572
PT(LP)SPEED(0) 599 | _ WHEEL SPACE TENF PT - FORWARDI(1) s ACTUAL COMPRESSOR VOL, (ACFI)  10046.17
PT (LP) SPEED(1) [ , WHEEL SPACE TEMPERATURE PT - AFT(0) 8885 ADIABATIC EFFICIENCY % CURVES  @R0
- GP(HP)SPEED(0) 6187 | WHEEL SPACE TENPERATURE PT-AFT(1) 41101 , ADIABATIC HEAD BEmICALCULATED 1070490
GP (HP) SPEED(1) 6787 | WHEEL SPACE TEUPERATURE GP . AFT(0) 1919 ADIABATIC HEAD L bmMICURVES 1200107
__SUCTIONPRESS 51t | _ WHEEL SPACE TEMPERATURE GP . AFT(1) 219133 L 3 ____GASHORSEPOWER Ml |
DISCHARGE PRESS ™m | _ FINFACOOLING WATER TEMP i 5600 | | GA‘;ADABCORRECT[Q WHEASADIMAEFTICH 106730 |
'SUCTION TEMP i _ FIRFAHCOOLNG WATERTEMPOUT 8672 BRAKE HORSEPOWER . CURVES 1984157
DISCHARGE TEMP 10 . RELATIVE EFFICIENCY 000 _ EOWEAETCBOY-ORES 08
NOZZLE ANGLE 18 , TOTALSTARTS (CurrentDay) 100 GALC MEASCOMPRESSORFLOWRATIO 187
_ EXHAUST GAS TEMP AVG i : TOTAL RUN HOURS (Current Day) 698 % of RATED sp[[[) 100.00
__AXIL ARCOMPDISPRESS  #% | _ TURBINEEXHAUSTPRESSURE 000 WOISPEEDBETWEEN UINIMAX 99
LUBE OlL PRESS L3 | | TURBIE EXHAUST WTERSTAGE PRESSURE 1R | _ SURGEUATN-SIREELSTHEWAL T
FUEL GAS PRESS wo | HAXHORSEPOWER AVALABLE - AHB UPRATE N2 | CURRENTDAYCALC PURGE /BLOWDOWIVOL DD |
INTERSTAGE PRESSURE up | HIH HORSEPOWER AVALABLE - A4B UPRATE _Bus  VERADNGPERGI.VERTON pse
BELLMOUTH PRESSURE 13 | BRAKE SPECIFIC FUEL CONS. - COMPR BHP N vammgpgw HORZOHTAL 1814
FUEL ORF PRIMARY OFF it | VERATIONGR BRGI- VERTICL e
FUEL ORF SECONDARY DIFF BN | | ] VERATION G BRG3 FORUONIAL (1
_TURBINE #1BRGDRNTEMP 106 AIBENT ARTEMP 4376 VBRAIDHPOMERTURBRE -VERTOHL  L1ED ! Bt
TURBINE #2 BRG DRH TEMP 1 SHELL COOLING WATER TEMP-LEFT 100 | S e I
=i TURBINE #3 BRG DRN TEMP Wy SHELL COOLING WATER TEMP-RIGHT na | - - — 1
TURBNE MBRGORNTENP 185 | L FUELEMERGYRATEMDTH/D M — NDERYSINION ] -
TURBNE#SBRGORNTEMP 1M wnm'tfmm ?m
SEAL OIL DIFF PRESS 8 = '-Pl&m_m HOsE
ANAL AR COMPR DISCH TEHP [T mmm ___nm |
— _FUELGASTEMP 3B ' TOTALOPCOSTS DB L OINIFEIMERMOUS 1T
~ FUELFLOW-MCFIH 150 |
ERBRDFE_ (N S 0URROAYSTRT GASLXS nen
UNT Y CLRRMONINSIIT BAS 1088 nEn |
_ N O0R YEARSTRY (51 88 jney |
M 33 PREV DAY STRT GAS LSS 19000 |
L ONUMIVMDMHSIGASIDS 0 eNe |
__NOFEVERIMIGEIN TEE |
- — : ' J——— =—
4 Station Urits Commusications Fire & Gas Nams /Evets | Trend | | Logn || arsviest OO
Exit HMI Unit 27 Uinit 26 Unit 29 Uinit 30 Unst 31 User: HMINNG 29281 |
Print | Engine Caics Trends PD Screen Process Overvew Surge Map Diagnesics | Pammeters | Mook Dembei 2 LB
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STN PLC REM, RUN

viEe)

|Unit 30 Performance

Active Control Mode
I (ABAD) 1168 SUCTION COUPRESSBATY 082
i  BRAKEHOR (LR (CURVES) 1“ DISCHARGE COMPRESSIRAITY
CONPRESSOR FLOW {CAL) 13 | MEE_LMMFDRMM— GCIMPBRGDRNA2TEMP 14410
WHEEL SPACE TEMP GP - FORWARD(1) 4888 = ! GCDRVBRGORNATTEMP 15491
_ WHEEL SPACE TENP PT - FORWARD(D) 2191 g GG THRBRGDRHA2TENP 1650
_PT (LP) SPEED(0) ] WHEEL SPACE TEWPPT-FORWARDIY) 219193 | ACTUAL COMPRESSOR VOL (ACFI) 1006287
PT (LP) SPEED{1) ke WHEEL SPACE TEUPERATURE PT - AFT(0) L] ADIABATIC EFFICIENCY % CURVES  69.00
o1 GP (HP)SPEED(D) 7% WHEEL SPACE TEWPERATURE PT - AFT(1) A ADIABATIC HEAD H-BmM{CALCULATED 105845 |
[ GP(HP)SPEED(1) &% | WHEEL SPACE TEMPERATURE GP - AFTi0) nua [ ADIBATIC HEAD bmfCURVES 1199908
| SUCTIONPRESS i | WHEEL SPACE TENPERATURE GP - AFT(1) 0= e e e T _&Hg_g_p_ﬂﬁ—l
DISCHARGE PRESS m FULFALCOOUNG WATERTEMP N E500 | GAS ADIAB CORRECTED wHMEAS NMBEFFIGH 108122
SUCTION TEMP L | P EA COOUNG WATER TENP OUT B _ BRAKE HORSEPOWER . CURVES asse |
DISCHARGE TEMP 108 RELATIVE EFFICIENCY (000 AECHNCAL EFFEEICY- ORVES ] __m______‘
NOZZLE ANGLE 1% il TOTAL STARTS (Current Day) 10 _ CMCMEASCOMPRESSORFLOWRATIO 168
| EXHAUSTGASTEMPAVG  #18 | TOTAL RUN HOURS (Current Day) [F4) %ofRATEDSPEED 1000
AXIAL AR COMP DIS PRESS e — TURBNEEXHAUSTPRESSURE  OM % 0fSPEED BETWEEN MIN/MAX 9909 ,
LUBE OL PRESS Uy | | TURBIME EXHAUST INTERSTAGE PRESSURE 1w SURGEWACH.SREEDSTONVRLL 2%
_____FUEL GASPRESS L . MAXHORSEPOWER AVALABLE - AUBUPRATE 17010 " CURRENT DAY CALC PURGE /BLOWDOWNOL 000 |
INTERSTAGE PRESSURE i | Wi HORSEFOWER AVALAGLE - AUBUPRATE B4 __ VERINGPBROLVERIERL
BELLMOUTH PRESSURE W BRAKE SPECIFIC FUEL CONS -COMPRBHP 83 VERATION G BRG! - HORZONTAL 5%
FUEL ORF PRIMARY DIFF ] VERATINGP 8763 VERTCAL 0.7273
FUEL ORF SECONDARYDIFF £} L VERKTIONGP BRES. HORZONTAL (04}
__TURBINE #1BRGORNTEMP 18y _MBENTARTENP QW _ VERRIDHPORERTUFBEE - ERTCAL (R
_ TURBINE #2BRG DRN TEMP 155 SHELLCOOLINGWATERTEMP{EFT 1026
TURRBIHE #3BRG DRN TEWP __ SHELL COOLING WATER TEWP-RIGHT 1272 L
— TURBINE 4 BRG DRI TETP C —ng: FUELENERGYRATEMOTHID 284 | S IOR YN DN 1200
UNT 0 MCHTH YRONELRS 12318 !
TURBIHE #5 BRG DRH TEHP 18l | 23
SEALOILDFFPRESS —— MR _ tgN
UNT 30 FREV MEMTHRUNARS 1960
 AMAARCONPRDISCHTENP  @% _ \NTOFEVERRRNOUS nns
T PURLOASTENP B% TOTAOPCOSTS 00 MDFEERNOS  nue
FUEL FLOW- HCF IH 18R
. VERABAR DIFF %7 s e
(N S CLRRMNHSTRD GAS LSS pal ]
L NINORBRHEOSOS ey |
(T X5 PREV DAY STRY GASLOSS 23000
| NNMROMNESRIGSS =~ 8Na
| UWFEERIOSIS 00 7w
> | Sawon | Units Conmucations Fire & Gas Mams /Events || Trend | togn || cursevinen 9O @
Exit HN Unt27 | Unit2B Unit 29 Unit 30 Uit 31 o User HMINNG 29281 |
Prnt EngineCaks |  Trends PDSween |  Process Oveiew ||  SwgeMap | | Pommetes | m eEw
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STN_PLC_REM_RUN

V|8 o
|Unit 30 Performance
Active Control Mode
__iGA§ HQRSEPOM?(ABE) 1% _| SUCTION ;“msm uﬁ |
BRAKE HWWR (CURWS] 128% R e = Lk DI%HM&M nm |
CONFRESSORFLOW (CALC) &0 __ WHEEL SPACE TEUP GP - FORWARDID) [T - T GCMPGRGDRWMIEMP MM |
WHEEL SPACE TEMP GP - FORWARD(1) W , o GCORVBRG DRI AITEMP  1648) |
_WHEELSPACETEUP PT-FORWARDMD) 219148 GC THRBRGORH #2TEMP 14547 |
PT (LP) SPEED(0) 5000 | WHEEL SPACE TENP PT - FORWARD{Y ik I ACTUAL CONPRESSOR VOL (ACFH) 1020545
PT (LP) SPEED({1) o) WHEEL SPACE TEMPERATURE PT - AFT(0) B ADIABATIC EFFICIENCY % CURVES 69,00
s GP (HP)SPEED(0) 6759 | WHEEL SPACE TEMPERATURE PT- AET(1) LR  ADIABATICHEAD RAmAMCALCULATED 1046645 |
5 ___GP(HP)SPEEDI1) | WAEEL SPACE TEMPERATURE G- ATI0) 21819 ADIBATIC HEAD EbmRICURVES 1199441
___SUCTION PRESS _ WHEEL SPACE TEMPERATURE GP - AFT(1) U8 ___ GASHORSEPOWER  B5M238
DISCHARGE PRESS _ FIEAICOOLNG WATERTEMPIN 5500  GASADWB CORRECTED wiEAS AWEFFICH  108M.49
SUCTIONTEMP 8 Fiti FAH COOLING WATER TEMP OUT 8614 BRAKE HORSEPOWER - CURVES 12815
DBCWRGETENP 16 RELATIVE EFFICIENCY 000 NECHNCAL JORVES -
NOZZLE ANGLE 484 TOTAL STARTS (Camresd Day) 10 CACNEASCOMPRESSORFLOWRATIO 110
EXHAUST GAS TEMP AVG m | TOTAL RUN HOURS (Current Dav) L] %ofRATEDSPEED 100
| ACALARCOMPDISPRESS MM i TURBIHE EXHAUST PRESSURE 00 _ %ofSPEED BETWEEH MIN/WAX  100.02
' LUBE OiL PRESS YUY __TURBINE EXHAUST INTERSTAGE PRESSURE Wt LSRERSTONEWALL
[ FUEL GASPRESS 1t | _MAXHORSEPOWER AVNLABLE - NIBUPRATE 102630 | _CURRENT DAY CALC PURGE /BLOWDOWN VOL
[ _ INTERSTAGE PRESSURE u I HORSEPOWER AVALABLE - AUB UPRATE Bun YERATENGBRG! - VERTICL
BELLMOUTHPRESSURE i BRAKE SPECIFIC FUEL CONS. - COMPR BHP e VBRATIONGE BRGY - KORPONTAL e
; FUEL ORF PRIARY DIFF ) .  VERATIONGPBRG VERTION 0
C __ FUEL ORF SECOMDARY DIFF B -z VERATIONGP BRGY. HORRONTAL w12
= TURBINE #1BRGDRNTEMP 1011 AUBENTARTEMP 28 _ VERATKNPOMERTURRIE . VERTCAL 0138 T T
_ TURBME#2BRGDRNTEMP  MSBt SHELL COOLING WATER TEMP-LEFT mn
| TURBINE #3BRG DRN TEMP 1 _ SHELL CODLING WATER TEMP-RIGHT nx i TR -
TURBINE #4 BRG DRY TEMP 1548 FUEL ERERGY RATE HDTH /D - ' A 120 0000
TURBINE #5BRGDRTEHP 138 L MMMHYRMRS ]
SEAL OILDIFF PRESS 9% | : (N EALRMRRS :-‘-9!‘5 4
_ AQALARCOMPRODISCHTENP i _LNT3PREY YEARRINOUS __om
= | " FUELGASTENP WM& H— _ TOTALOPGOSTS 000 — NINIRTUERMONS _ fmew
"~ FUELFLOW -NCF IH 115
N VIRABARDIF MM E—— e
UNT 30 CLRRMNTHSTRT S8 LS bl ]
LN O OURRVEARSTRT GASLOSS L
(N PR DAY TR (451058 113000
== NPEIONNEIRTOISISS eyl
(N 3P VEARSTRT 58 1058 RIS
<4 Stabion Units Communicalions |  Fire & Gas Nanms / Evenis [ Trend J: togn || cuFsrvraeet (@ @@
£t HM Unit27 Unit 28 Unt29 Uit 30 Unit 31 ' ~ User: | HMINNGH29281 |
Pt Eagne Caks | __Trens PDSaeen | P Oveew | SugeMap | | Pometes | ]
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L 121572022 1.56.10 P‘M Y Sation STN _PLC_REM RLN PLC keyswllcll 13 NOTm RUN mode
1 Y FLE beygmioh i W :
] 4
a0 v o1 @ 04| =)
|Unit 30 Performance
Active Control Mode
_ GASHORSEPOWER (ABAD) 1 . SUCTION COMPRESSBLTY 02
__BRAK HORSEPOWER (CURVES) 10888 : gl B DISCHARGE COUPRESSRUTY 093
CONPRESSORFLOW (CALC) 618 [  WEELSPACE TEMP GP-FORWARDID) ML o ~_GCIMPBRGORMA2TEMP 14183
| WHEEL SPACE TEMP GP - FORWARD(1). wan ] = ~ GCDRVBRGDRNAMTEMP 18478
| WHEELSPALE TEMPPT-FORWARD@. 2913 | GCTHRBRGDRN2TEMP 14529
[  PTOP)SPEED(0) 8 ; | WHEELSPACE TEWP PT.FORWARD() 21138 ACTUAL COMPRESSOR VOL (ACFM) 1025958
PT (LP) SPEED(Y) 509 | _ WHEELSPACE TEMPERATUREPT-AFT(D)  oRe5 _ ADIABATIC EFFICIENCY % CURVES 8800
_ GP(HP)SPEED(0) 678 | WHEEL SPACE TENPERATURE P1 - AF1(1) LAY  ADUBATICHEAD LBaRMCALCULATED 10008 |
~ GP(HP)SPEED({) o768 | WHEEL SPACE TEMPERATUREGP-AFTID) 209183 | _ MDUABATIC HEAD tEMBICURVES 1198170 |
= ___ SUCTIONPRESS 53 _ WHEEL SPACE TEMPERATURE GP-AFTety 219193 | o GASHORSEPOWER MDA
DISCHARGE PRESS m = FItt FA COOLING WATER TENP IN 5600 | GAS AU CORRECTED WUEASADMBEFFICH  10MB8ST |
 SUCTIONTEMP & _FIRFAN COOLIMG WATERTENP OUT 8681 BRAKE HORSEPOWER-CURVES 1881 |
DISCHARGE TEMP 10 RELATIVE EFFICENCY 000  NECHNCAL EFFRERCY. OURVES (1] ]
NOZLEANGLE 4% TOTALSTARTS {CurentDay) 100 _ CACNEASCOMPRESSORFLOWRATIO 17 |
__EXHAUST GASTEMPAVG  #1% | TOTAL RUN HOURS {Cutrent Day) mn %ofRATEDSPEED 985
| AXAL AR COMP DIS PRESS L] TURBINE EXHAIIST PRESSURE 0 ! ,  %ofSPEEDBETWEEN MIN/MAX 9889
(W _WE LUBE O PRESS @ l | TURBINE EXHAUST INTERSTAGEPRESSURE 148 | [ SR AN SR b ST BN
jLan FUEL GAS PRESS 3 _ MAXHORSEPOWER AVNLABLE - NIBUPRATE  TDTIW | | CURRENT DAYCALC PURGE [BLOWDOWNVOL 000
INTERSTAGE PRESSURE Ul 1 HORSEPOWER AVALABLE - AB UPRATE ame | 1 VERTIA s
'_ BELLMOUTH PRESSURE i s BRAKE SPECIFIC FUEL CONS -COMPREBHP QWISE | mmm HORNIA 150
| FUEL ORF PRIARY DIFF % VERATINGP BRG1. VERDEA (1]
FUEL ORF SECONDARY [MFF L] = ' VERRTIONGP BRES. FORZONTAL (L]
_ TURBINE #1 BRG DRI TEMP B8 AUBENTARTENP 4183 J _ VERAIDNPONERTURBDE . VERTOL 0t o Lkad
 TURBNERBRGDRNTEMP MR SHELLCOOLNG WATER TEMPLEFT 1908 |
T TURBNERERGORNTEMP 1  SHELLCOOLWGWATERTEMPRIGNT @i | o —
TURBNE MBRGORUTEMP 108 FUELENERGYRATEMDTAID  2M . H RSN L
TURBHE FSBRGDRHTEWP 182 | __:ﬂﬁy_mm 2
SEAL O'L DIFF PRESS e L GENERYAMIGS S— . T
= — AXIAL AR COUPR DISCH TENP Wy L UNNFEVYEARRNOUS /2 -
CFUELGASTEMP %%t | E ~ TOTALOPCOSTS  am ANTHIFETMERBOIES s |
FUELFLOW-WCF/H 10T |
RABAR DIFF —_— — =i
VERABAR DI B2 ! (N D CURROAY ST GASLOSS neEn
U 35 CLRRMONTHSTRT GRS LSS bl 2]
L NIRORGRIIONISS 00 auew |
LT PRV DAY STRT BB 1058 1000
N SR MONISIRD GRS LSS oy |
___DERFEVORIWGEINS MmN
4 Station I Units Communicaions | Fire & Gas Aarms / Everts | Trend [ | togn ] CLIF-SRV-HM01 ]‘..
Ext HMI unt2? | unt2s Unt29 | unt30 ] HMINNG 20281 |

©Mostardi Platt
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PLC keyswitch is NOT in RUN mode

I Bl

4} 1))
|Unit 30 Performance
Active Control Mode
0523 flal 1 SUCTION COMPRESSIBITY 092
128 ) NI ey B e oy | DISCHARGE COMP [ 1 |
. L [ WHEELSPACETEMPGP-FORWARDEM)  #t#4 | [Fvs GCMPBRGORHAZTEMP 14379 |
WHEEL SPACE TEUP GP - FORWARD(1) ANe GCDRVBRGORNAITEUP 15476
_ WHEEL SPACETENPPT.EORWARD(L 218 GC THRERGDRH#2TENP 14530
__ PT(LP)SPEED(®) &1 __ WHEEL SPACE TENP PT - FORWARD(1) npe ACTUA COUPRESSOR VOL (ACFM) 103002
PT (LP) SPEED(1) ] WHEEL SPACE TEMPERATURE PT - AFT(0) 6885 ADIABATIC EFFICIEHCY % CURVES  69.00 !
__GP(HP) SPEEDI0) 8718 WHEEL SPACE TEMPERATURE PT- AFT(1) 18y ADUBATIC HEAD LbmICACULATED  10M287 |
, __ GP(HP)SPEED(1) 61 | WHEEL SPACE TEMPERATURE GP . AFTi0) n| ADIABATIC HEAD HEICURVES 1200033 |
. SUCTIONPRESS 0 {— WHEEL SPACE TEPERATURE GP - A€T1) mu s =y _GASHORSEPOWER  B41B %
DISCHARGE PRESS 108 | _ FIIFAICOOLNG WATERTEMPIN 600 | _GASADIAB CORRECTED w MEASADAREFFICH 1052000
SUCTIONTEMP 6§ FINFAICOOUNG WATERYENPOUT 8384 BRAKE HORSEPOWER - CURVES 1280034
DISCHARGE TEMP 104 RELATIVE EFFICIENCY 000 MECHINCALEFFCENCY-ORES 080
NOZZLE ANGLE 4% TOTAL STARTS (Current Day) 10 CACNEASCOMPRESSORFLOWRATIO 472
_ EXHAUSTGASTEMPAVG  #1ft TOTAL RUN HOURS (Current Dav) 198 % ofRATED SPEED  100.00
_ AXAL AIR COMP DIS PRESS wy o TURBINE EXHAUSTPRESSURE 000 % ofSPEED BETWEEH MR /MAX 1004
= LUBE OLPRESS i I __TURBME EXHAUSTINTERSTAGE PRESSURE MA@ | [ SRGEMAUNSRCERSTONWAL 8808
i _E _FUEL GAS PRESS y _! | MAXHORSEPOWER AVALABLE - NIBUPRATE 10877 CURRENT DAYCALC PURGE JBLOWDOWHWOL 000 |
INTERSTAGEPRESSURE W% | Hlt HORSEPOWER AVNLABLE - AUB UPRATE ms | VEGNNGPERGI-VERTOW s |
BELLMOUTH PRESSURE i BRAKE SPECIFIC FUEL CONS, - COMPR BHP LT . NBRATIONGE BRG! . FORZONTAL LIS ,
FUEL ORF PRALARYDIFF ux  VERRTONGPBRG) - VERTICL 0.7587 |
FUEL ORF SECONDARY DIFF 1 - 04459 |
| TURBINEMBRGDRNTEMP AN | __MNIBENTARTEMP MR ! [ L Curves Mty I
TURBINE #2 BRG DRN TEMP 4 | SHELL COOLING WATER TEMP-LEFT RIS !
[ TURBNEMBRGORNTEMP 1B ' _ SHELL COOLING WATER TEMP-RIGHT 11885
TURBINE 4 ERGDRNTERP 03 " FUELENERGYRAEMDTH/D 206 12 0000
TURBINE #5 BRG DRN TEMP 188 :%;“
SEAL OIL DIFF PRESS Q%
1
7 AYIAL AR COUPR DISCH TENP (3% s
FUELGASTEWP  Wm _TOTALOPCOSTS 08 iy
FUEL FLOW - NCF /H MH
VERABARDIFF W} T SRS T
UNT SCURRMCNTHATRT GAS 1085 HEER
L MYORMEMFEOSISS  nuen |
N X0 PREY Y STRT GABLOSS 22008
L NFEVMMESHGSLDY 20 @y |
IMEPEVERTAGELS s
L] Station Units Commnvcaions |  Fire8Gas | Aams/Events |  Tend | | togn || cFsevimno @ @@
Exl HMI Unit 27 Urat 28 Unit 29 Uit 30 Unit 31 User: HMINNGH29261
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Client

Facility:
Test Location:

Project #:

Test Method(s)

Isokinetic Sampling Cover Sheet

/ Uﬂi ()’d((w%"j

P Mor el
T a (v s
r 3

X

A

Test Engineer:

Test Technician:
Upstream Diameters:
Downstream Diameters:

# of Ports Sampled:

L
0.<
T O Q.0
5

# of Points per Port:

Source Condition:
Diluent Model/SN:

-

Mid Gas ID/concentration:

High Gas ID/concentration:

Moisture Balance ID:

Meter ID:
Pitot ID:

Filter ID:
Filter Pre-Weight (9):

Nozzle Diameter (“)

Meter Cal Factor (Y):

Meter Orifice Setting (DH)

Nozzle Kit ID:
individual Nozzle ID:
Pre Pitot Leak Check:
Post Pitot Leak Check:

Pre Nozzle Leak Check

Post Nozzle Leak Check:
Barometric Pressure,“Hg:
Static Pressure, “H-0:
CO2 %:

02 %:

Comments:

e

Z 13 22

Pitot Tube Cp

Probe Length (Feet):
Probe Liner Material:
Sample Plane:

Port Length (“):

0. 40

U

rztl.

L}'_

or Vert.

Port Diameter (“):

- Port Type:
Duct Shape:

- ¢

Circ. or Rect

Diameter (Feet):
Length (Feet):
Width (Feet):

Duct Area (Sq. Feet):

v

gef " * ECO M Minutes per Point:
fcoz %0z Total Traverse Points: Z_S
fucoz %0z Test Length (Min.): ZOO
Q0 Train Type: bef O
R# R# 4 R# 3
a Y ¢
[ ( 7
: O] o1 7
Helv; 09 ,0D
s 32 '8
18" 7! {
6. @ 5 'HO @ < ‘N0 o @ 5 “HO
O @ D MO (H(p @ 5 HO 0 @ 5 HO
:Og @D Hg O6op @ 71 He OGw @ 7| ‘Mg
0.0 @20 Hg ORoge'” ‘Hg OO0k e ) ‘H
£ , L7.%
(\ \Q 1
Q.6 e R 2.5
\G. 6. \677 7.0
wC
12/13[22

DS-004 Isokinetic Sampling Cover Sheet
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missing nozzle info


Isokinetic Sampling Field Data Sheet

Project Number: / ""/() 224 5/ LIL Date: / 2—5 - 2,7/ Test Number: I

Client: o o1 Aoyl S Test Location: Operator: /i*;’ é ﬂ{ Test Tech: A7 (f
Plant: f (OfF  &(( ! Test Method: £ /Z Page Number: / of
Kl=_ K-Cales O tional
K= x
K'x AP Theoretical Theoretical
Meter Meter Impinger - Meter Meter Meter
Orifice Volume  Stack Meter Temp Pump Outlet Square Rate, Volume, Volume,
Port- Sefting  (Vm)ft, Temp, Temp Outlet, Vacuum, Probe Filter Well Root, Cubic (Vm) ft3, per (Vm) ft3,
Point# Time (AP) (AH) Actual °F Inlet,°F °F “H Temp. °F Temp. °F Tem . °F AP Feet/ Min.  point total
D 3 Y 1 N T M _ -5 13 5
gs ; - |6 62 5 24
(%o 6 ' 50 0B 5] 70 12 0
T Y /36 @ T e 5]
s 13 75 .C 2. 6 e - 70 153 5
‘} { ¢ 7 { 3. } - 5 5
| ¢ / .70 [ . @32 -5 PAS g
| 7 e . - 258 52
I3 3 & 2.© € 7 -G LSS !
o5 . [ 735, { ' - 27 257 o
335 ) 2R
L3 A L 3. 3 ) 72 15 50
1 /.5 [.3 /13 / - = 5¢
/A Y .70 7 7 . 83 - C Z v
T G . 2) . 2¢
3 33 &5 5 7 20 o . 25
L3 7 €S : s2. {70 7 -6 LSS5 50
v ool ¢ L s 1L 72 - & 259 20
Yy o ", 7 7 - 256 50
5 io [ L éo, (7 3 255
[a 2.' 7 7 Z-— (&) Z .
gy 7 76 .6
17 Z. c .6 5 - 1€ L
T4 2 70, a 73 -~ € 250 &
32 (Y27 0 L0 77 . S 7 7 2 o0 Ls/
U . i 2 >0 7 =7 7L Lie
53 1435 1. : 5 .5 7 - 27 S0
DS-005 M5 Isokinetic Field Data Sheet Rev. 2.2 11/2021
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Port-
Point #

o = —

gL

CA W
G

Lyo,a
o

Project Number: /Hlﬂ 5 ’ '+

Date:
Client: N S50 " w04 Vg Test Location:
Plant: Ci r¥al Test Method:
K=
K'x AP
Meter Meter
Orifice Volume Stack Meter Temp
Setting  (Vm) ft5, Temp, Temp Outlet,
Time (AP) (AH) Actual °F Inlet,°F °F
9 [+ 2.6 774, 7 7
[ 3 3. 782.6 avyo
[ H M D 2.6 75 7S
b) q . v 7€
i 55 . v% X 7 3 7G4
5 Foy, L ,
|50 e ) , 3Y 7
S0° , . F7 oL 7 7
572 .S 2. 5 ¢ 7
l [, 3, 86,3 ¥ 76
| 2 ‘ . 20, ‘6 7
3. 52 37 77 7]
S . s 29.6 4% 7¢ C
s ) . 33 6 ¢4 z7E 76
3 Z, 2.3 q < 7¢
o 2. 3 q. 7L 76
[54¢
56 . Y -
[ 50 . 3 S s
o . S 3 ¥ oY 7S <
g S 3. s2 % o
o %) 1 oo 7 53
50 i 3, 6 5 S
I8 . 3.3 6 .50 Yy 75
G )} Y 73, 'S~
6 LS 2 oz % &
/7 A G811 74 Y
K2g 355,27/
DS-005 M5 Isokinetic Field Data Sheet

Project No. M224514
Unit 30

Isokinetic Sampling Field Data Sheet

] ’5 - Z’L Test Number: {
Operator: MA/  TestTech:
e ! Page Number: 2 of 7
K-Calcs Optional
K= X
Theoretical Theoretical
Impinger Meter Meter Meter
Pump Outlet Square Rate, Volume, Volume,
Vacuum, Probe Filter Well Root, Cubic  (Vm) ft3, per (Vm) ft3,
“H Temp. °F Temp. °F Tem .°F AP Feet/ Min. oint total
6 3 @
- a 22
S TS !
7 =4
- 27 7 50
- 17 Z H
- 27 5L
-7 7 S
-7 Lo L5 ¢
- 25 /
T8 &9 LY S/
- ¢ lec
- 2 .50
- A o <
- o v Le
-6 Z
.6 A A
- 20
- g 4 L @
- 2.6 Z e
-
- ¢
Rev.2.2 1/1/2021
132 of 235 ©Mostardi Platt



IMPINGER WEIGHT SHEET

PLANT:NCT'-“\&T“ NG- (Vifton

Scale ID Number \ 6 g

UNIT NO: S O

LOCATION: O U'\'\ = _\'

DATE: | "l./ S / 1%

TEST NO:

\

METHOD: S! 29

WEIGHED/MEASURED BY: (AW C‘

Scale Calibration Check Date: ‘12 ’ S / 2 2

Scale Calibration Check (see QS-6.05C for procedure)

must be within £ 0.5g of certified mass

250 grams 250 -0
500 grams SOO O

750 grams_/ S50 O

FINAL WEIGHT INITIAL WEIGHT IMPINGER IMPINGER
Girclo One: | mLS /GRAMS | | wLs/GRAMS GAIN CONTENTS
—T 7229 6L 3 WNos [ W, 0,
weweerz | 7€ 8,5 || 699.8 687  JEINNO W, 0,
mewcers | 666 O | [650 & \5. 9 [lBepty
mewcers | 612 D | | 606-6 5.9 M0y
meinaers | (LD . 4 714.0 -0.6_ [ {\M0y
mpincers |9 35. O ,C]o7 4 3.6 SWica
MPINGER 7
IMPINGER 8
meneers {545 33594 is1.0

FNACTOTAL - —TNIMAL TOTAL ~ TOTAL MPINGERGAIN

suca  129.0  907.4 3.6
—FWACTOTAL~ —WWALTOTAL TOTAL SILIGA GATN
ot o Miass TS'af 395

Unit 30

1/1/2021
©Mostardi Platt



Project Number:

Client:
Plant:
Port-

Point# Time
] 2
{1 7%s

7 &<
- 2y
! 777
)
[ 7
o
[ 7
[ 7¢ -
e
£l
Lo 2
LR 1S
2 L P
3 33
e
fZ L{. -
A q’
5 3
3 / ((ir
- x
(@]
32 .
)

DS-005 M5 Isokinetic Field Data Sheet

(aP)

9

Project No. M224514

Unit 30

M54

covtp MG o Oas

@

Isokinetic Sampling Field Data Sheet

Date:

Test Location:

Cle o Fael Test Method:
Kl =
K! x AP
Meter Meter
Orifice Volume  Stack Meter Temp
Setting  (Vm)ft}, Temp, Temp Outlet,
(AH) Actual °F Inlet,°F °F
1] 2’ - ( Oé .
2 T en A L
{ 0.5 3 ¢
[ 3L < 6
1.0 ¢ T9 95
2.0 F7 2 (3 <
2‘ ] A "v‘ 4 )
2 w3 s
c . o
c 3
LC
1) A A | 21
7/ [ 7 v ' J
A 7 L
2 L 7z 3
A 'Y '
. 73 L4
2./ 5 = e
2.0 Z
Z. 9 ¢
i g 25
Zv 2
2. o -
2, o a4 > i}
3,4 ] 5
. ek o f

2oy
f o "”Z,_L Test Number:
Fiﬁ(’ - Operator:
- Page Number:
Impinger
Pump Outlet
Vacuum, Probe Filter Well
“Hg Temp. °F Temp. °F Temp. °F
- 25 50
-5 I - -
- /7
- 2/ 3
-~ C]
- 2 Ll 42
- le 25
< & =4 ’
/ G
-7 -~ iy of
- S -~
- - by ¢
- 2 o 0
- 24 Y
-9 1S5 +
- e
& <
{6 =
-7 Ly 17,
- Z 2 LG
- Ly 4o
- -y 27
- X (7 N
Rev. 2.2
134 of 235

L

/ﬁ' fé / Test Tech:

Square
Root,
AP

f

of

K-Calcs O tional

K=

Meter

Rate,

Cubic
Feet/ Min.

X

Theoretical Theor

Meter

Volume,
(V) ft3, per

point

Meter
Volume,

(Vm) ft3'

total

1/1/2021
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Project Number: /"\ D,L‘S/ ‘4

Client:
Plant:
Port-
Point# Time
4 L
3 29
L0
<
| .
Lz 53
Y 1
¥ o
S 0
7
Yy I\
(o
v s oz
25
N L2
S 0%
-1
AR %
5 oY’
0
5+ 06 7
5 0
2§ 05
J 02

DS-005 M5 Isokinetic Field Data Sheet

(aP)

’

I
o
L
Iz
5.

Project No. M224514

Unit 30

Isokinetic Sampling Field Data Sheet

Date: __f, 6 - J_ - Test Number: L
(e Nt'/l Vi (;f'. >) Test Location: ) 4, Operator: M!f Test Tech: éZ[ g /
([l ¢ o TestMethod: 5/ ) ¢ Page Number: ya of 7. '
K= K-Calcs O tional
1 K= X
K'x AP Theoretical Theoretical
Meter Meter Impinger Meter Meter Meter
Orifice.  Volume Stack Meter Temp Pump Qutlet Square Rate, Volume, Volume,
Setting  (Vm)ft®, Temp, Temp Outlet, Vacuum, Probe Filter Well Root, Cubic (Vm) ft3, per (Vm) ft3,
(AH) Actual °F Inlet,°F °F “H Temp. °F Temp. °F Tem . °F AP Feet/Min. point total
0 9 0 9 . - &t =) 170 L 4
2. 7 S €L -~ - 7
. 29 - 0 Z
%6 ' 2- - 7 5
& 9 7, ¢ - 2y
"2
. 6 271 G - S
3 7 - v S
30 9 q & G - /2
> ¢ 4 € - 2o
yA v & 9 c& - s
L, ( 0 4 - 2.5 3
L 00¢.4 € @n - c 3
- t - B Z
‘ q €7 - ¢ L8Y
o Go. 3 6 o 4
2,
3\ 03, 45 6 @ 5
5 { 0, e &t 6 6 - L »
3 49 L 9 - S ‘e
3, ¢ - 0@ - 2 P
L 0 q ¢ L6 250
5, 03,/ ¢ o 76 - L/
oY 3¢ Qe - ¢
N los" ) Jo 70 -7 256
o oY Y o Zo . S 50
2. & q921 0 70 e L5
(062,022,
Rev. 2.2 1/1/2021
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PLANT: N DK\'\\@K’Y\ NCD - C\\ F% on

IMPINGER WEIGHT SHEET

Scale ID Number ') é 3

UNIT NO: ?)O

LOCATION: O o \e '\~

paTE: | > l 6_/ 22

Scale Calibration Check Date: ‘ 2 ‘/ é./ 2 2

Scale Calibration Check (see QS-6.05C for procedure)
must be within £ 0.5g of certified mass

TEST NO: 2

METHOD: j‘ 5‘/ 219

("
wv V2islza

250 grams il 50 O
500 grams M
750 grams ‘2 iQ§

WEIGHEDMEASURED BY: =WV C
FINAL WEIGHT INITIAL WEIGHT IMPINGER IMPINGER
Circle One: | MLS/GRAMS MLS / GRAMS GAIN CONTENTS
IMPINGER 1 gloo 7 35 .3 \d.7 \\NO}_/ R0,
IMPINGER 2 841[ { T42.9 ol 4 WNO,, /.0y
meiners | (58 7.7 | 6 49 6 3 8. l E“Pli
MPINGER 4 | /4] 3.8 73.7.3 \6.5 | KM o%!
IMPINGERS | / { 4.3 7%- L) 7.8 \\[u\ﬂ 0
IMPINGER 6 3 9 5 é 86‘? 7 2 S ‘CI _ 5\\‘\& 4
IMPINGER 7
IMPINGER 8
meneers 3 8599 16 3.6 V752
T FINALTOTAL _ _ INITIAL TOTAL  TOTAL IMPINGER GAIN
SILICA BqS. 6 4 6(0-2 23.9
FINAL TOTAL INITIAL TOTAL _ TOTAL SILICA GAIN
Y
DS-005A Impinger Weight Sheet Rev. 1.2
136 of 235
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Client:
Plant:
Port-
Point# Time
37
i {
|2 )
. n9g
3 h
) H
Ly 0
{ L
Y
'S w203
[

! 1)
LL L
L1 3
Ty A
L7 135
Td 4L
Y 1 é

S 15

5 L

7.-
5 o0

i o

L |

L3
53 A

Project Number: /\l /l "{5“’]‘“

DS-005 M5 Isokinetic Field Data Sheet

N
t 6N
Ki=_
K x AP
Orifice
Setting
(AP) (AH)
>
3
)
N
. 3
. 2.
7.
2
. L.
N ) 2
{1 2.
13 2,
78 L
2,
2. af
7 L.
I3 2,
¢ 2.
. b
2 .

Project No. M224514

Unit 30

Isokinetic Sampling Field Data Sheet

Date:
A Ut a Test Location:
aci Test Method:
Meter Meter
Volume  Stack Meter Temp
(Vm) ft5,  Temp, Temp Outlet,
Actual °F Inlet,°F °F
C 7 WBa 79 O
q “7
— " )
6
¥ 3
- o r
2 z
v 7 ?
gE N K
00~ ’
I
. 7 7%
TV ¢f &
(5L 94 ¢ 4
I 0 7
y 7
2L ¢ 3
2519 ¢ /
° ~ é 6
2. 7
. 7 7
. 7
7.6 7
315 7 7
- 7
a3 7
15 . L 3 /

2 2L
YL
B Lc
Pump
Vacuum, Probe
“Hg  Temp.°F
eyl -[
-8 3
- S
G
- S
-7
- 70
- Z 0
- (ZJ
-~ _ o
- L
- &
: L—7
- A
- 6
-6 7o
~-&
Rev. 2.2
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9]
Test Number: S
Operator: /1/722,\/ Test Tech: /
Page Number: of 7
K-Calcs O tional
K= X
Theoretical Theoretical
Impinger Meter Meter Meter
Outlet Square Rate, Volume, Volume,
Filter Well Root, Cubic (Vm)ff3, per (Vm) ft3,
Temp. °F Temp. °F AP Feet/ Min, point total
o]
3 5
Jo
‘
L5+ g
z‘ 6
LSY 3
0 J
24/ £
; 5
Y )
Y,
LS50 o
o
2 5
25
o
2
152
15/ 12,
Ls/ 22
[
1/1/2021

©Mostardi Platt



Project Number: /‘\-:/\l’l\:f S ( L{'

Client:
Plant:
Port-
Point# Time {(AP)
3y 3 o
3dq {,
3<d 2 N,
3 s L ¢
3 S 3 ]
_ ]
VT
4 | 3¢ )
3 'y
¥ A
43 ,
f &) L
¥
YoM 0
2oy 7L
Iy
51 ) 7
S 7
< 2 I‘L’ 5 ITe]
S? t 36 3
S3 o
5 o .
L A
U . VA
oS jvs {
5o /
[50

o Noyen
¢ o facd
Ki=__
K! x AP
Meter
Orifice Volume
Setting  (Vm) ft?,
(AH) Actual
{) “Is
Z. E
L £
Ne;
, {
, I 24
[
l,
L] ! c
li 2y
(. !
9 2
, -7
206 o ¢
m o ey, 7L
203,
Lo iy
, 6
1.5 ¢
{.6 5.
Y £ 54
L7 9.6
41;7 3. FE
? 12 6 “3 ll S;
2345,/

DS-005 M5 Isokinetic Field Data Sheet

Project No. M224514
Unit 30

Isokinetic Sampling Field Data Sheet

Date:
5 Test Location:
Test Method:

Meter
Temp

Stack Meter

Temp, Temp Outlet,
°F Inlet, °F °F
O . 7
7
7 24
p
7 7
7
L
b7 7
7 7
7 7
{4 / 7
€ 77
6 4 26
< w7
7 77
é 7"/ Toa
675 76
- & 7€ G
T 7 5
A “6

! Y-6- ) Test Number:
P Operator:
Foo¢ Page Number:
Impinger
Pump Outlet
Vacuum, Probe Filter Well
“Hy Temp. °F Temp. °F Temp. °F
- 2. i5
- 176 2
- 1 P
- 7z ¢ Y
~ 2.3 74
G 5 i
~ 16
. 25 6
‘ 7w
. 253y
-6 < LSo
- s
- 7 U5
- I -
. S
-r ‘¢ Z 53
~ 26 7/
ag /’U'
¢ 2 5
- 6 2/ -
-7 L€ 5 5
=7 s/ o
-7 7e L2 6
Rev. 2.2
138 of 235

b
/’% / _ TestTech:

Square
Root,
AP

Z

of 7_

K-Calcs Optional
K= X

Theoretical Theoretical '

Meter

Rate,

Cubic
Feet/ Min.

Meter
Volume,

oint

(Vm) 3, per

Meter
Volume,
(Vm) ft3,

total

1/1/2021

©Mostardi Platt



IMPINGER WEIGHT SHEET

PLANT: NO C %\\6’? )\ N 6 '—C \‘1 ‘P\Oﬂ Scale ID Number \ é g

UNIT NO: 3 O

LOCATION: Ou*\ é \‘

DATE: | 1/ é/ 22

TEST NO:

2

METHOD: 5 } A q

{

WEIGHEDMEASURED BY: (VY

Scale Calibration Check Date: ]Qj é/ 22

Scale Calibration Check (see Q8-6.05C for procedure)
must be within £ 0.5g of certified mass

250 grams L SO 2

500 grams S (00 -0

750 grams 7/ El q Z

] FINAL WEIGHT INITIAL WEIGHT IMPINGER IMPINGER
Circle One: | MLS/GRAMS MLS / GRAMS GAIN CONTENTS
mpinGer1 | /60 9 25 "]/ 35S ¥\N03_/ W,0,
weneerz | 68C.H [ 707 8 [ - 2.4 [[wN0,/u,0.]
weweers [/ 5 8.€ | [£54.0 104.3 []trply

IMPINGER 4

£50.S5

¢39 8

\O.7 W’\AO@?,

IMPINGER 5

683 |

167 7. 8

10.5 kmobf

q47.6

2.

15.4 S\licg

IMPINGER 6
IMPINGER 7
IMPINGER 8
mpineers  >H 4.7 1404.% \39-9
FINALTOTAL ~  ~ INITIAL TOTAL ~ TOTAL IMPINGER GAIN
SILICA (H7.(7 (2.2 35';("
FINALTOTAL ~ —INITIAL TOTAL ~ TOTAL SILICA GAIN

DS-005A Impinger Weight Sheet
Project No. M224514

Unit 30

Rev. 1.2
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Isokinetic Sampling Cover Sheet

Client: A () ¥ o< Pitot Tube Cp: (O~ *
Facility: . ) f N Probe Length (Feet):
Test Location: 20 Probe Liner Material: ¢ i/
Project #: L Sample Plane: Hrztl. or Vert.
Test Method(s): '-z,q PortLength (“): L <
Test Engineer: /| Port Diameter (“):
Test Technician: Port Type: C
Upstream Diameters: Os W . Duct Shape: Circ. or  ect.
Downstream Diameters: O Diameter (Feet):

# of Ports Sampled:
# of Points per Port:
Source Condition:
Diluent Model/SN:

Mid Gas ID/concentration:

High Gas ID/concentration:

Moisture Balance ID:

Meter ID:

Pitot ID:

Filter ID:

Filter Pre-Weight (g):

Nozzle Diameter (“):

Meter Cal Factor (Y):

Meter Orifice Setting (DH):

Nozzle Kit ID:

Individual Nozzle ID:

Pre Pitot Leak Check:

Post Pitot Leak Check:
Pre Nozzle Leak Check:

Post Nozzle Leak Check:

Barometric Pressure,“Hg:

Static Pressure, “H20:

CO2 %:

02 %:

Comments:

Length (Feet): 5 '
Width (Feet):
Duct Area (Sq. Feet):

EC,O Minutes per Point:

[%CO2 %02 . _
Total Traverse Points: 7:5

[%CO2 %02 .
Test Length (Min.): 7/ 'CO

( (X0 Train Type: - O

R# R# R#

‘ M7

.00 (.o
85 559
/8 (

N C 7
2

|
- 14— o

DS-004 Isokinetic Sampling Cover Sheet

Project No. M224514
Unit 30

Qbo e 5 o o e ‘HOo () @ S “HO
Qoo @ < 0 000 e S *Ho .01 @ S ‘O
OO0 e ‘Hg O.000 e 7 ‘He 'CrP @ “Hg
6O @ 1) Mg O.0w e L ‘Ho OCo e 7)  ‘“Hg
. 7 17 ‘r? -
S X,
17 2 < 2.6
16. \C.7 [¢.6
Rev. 3.2 1/1/12021
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Project Number:

Client:
Plant:
Port-
Point# Time
i 734
I 73
| 2
I .
| b
3 Sef
{ 75
v ¢
| s %
/ ¢
‘ 10
L
L3
> (
v
L5
Z 5 1
6
3 51
Aot o
3 2 6
L 9
Ty

DS-005 M5 Isokinetic Field Data Sheet

(aP)

74

7

/

I
.

Project No. M224514

Unit 30

f '»’m_—bf 5 (¢

et A Y

K'=

K! x AP

Orifice
Setting
(aH)

Indh P

P

Meter
Volume
(Vm) ft3,
Actual

-

Y
AR
.

Stack
Temp,

°F

23

2L

s

Isokinetic Sampling Field Data Sheet

Date: l” - 7L Test Number:
Test Location: S 78 Operator:
Test Method: /L Page Number-
Meter Impinger
Meter Temp Pump Outlet
Temp Outlet, Vacuum, Probe Filter Well
Inlet,°F  °F “H Temp. °F Temp. °F Tem . °F
¢ i‘ L_ Lu ()
¥ Yy -4 Ls 3
¢ o
Hy - a )
Lo o - ¢ 1se 3
z - L6 1s¢
- é? 2
5 - = 7
J - [ Lo 3
» .
- 716 + 3
/ -/ . F 3
¢ ¢ -5 17 2 3
25 “ 26 Y 0
gy - o
6 & ¢ L m 4
e Gt - ) © 5/ 2
P 4 -S - 157 ”
5 - ppe 4
5 -7 72
6 5 6‘ - « ’Jr
- 7 3
G 7 =S L7 7 ¢
& S - Z 2 Y
Rev, 2.2
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”cll"

Square

Root,
AP

H
14,7 TestTech: /fz ‘,’ W
/ of 2.

K-Calcs O tional

K= x
Theoretical Theoretical
Meter Meter
Volume, Volume,
(Vm) ft%, per (V) ft3,
point total

Meter

Rate,

Cubic
Feet/ Min.

1/1/2021
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Client: “rahecn Mod e s Test Location:
Plant: J E}I‘g; E;;(J’ Test Method: /14
K'=
K'x AP
Meter Meter
Orifice Volume  Stack Meter Temp Pump
Port- Setting (Vm) ft3, Temp, Temp Outlet, Vacuum, Probe
Point# Time (AP) (AH) Actual °F Inlet,°F °F “H Temp. °F
B 9 (= & W ¢ ¢ -

9 . 9 o 7 ¢ - K3
3V e 5% c4ge oy o0 - R
519 F7AN ) 70 - £

Y Z, o ¢ 73 6 ) -
92 JL
4 L. > L Yoo /- 2 ¢
i gt - )
YL 6 5L 4T e -
9, 1 b %5 7 -
L'// 2 t L{C{' ! L ? . 6 /
43 o 2.5 633 9 Ty 5 267
] Co . 3 776 94¢ R 73 -5 1<
Y o9 %, 3%a. 1L 9 ls 7% -< 6
> e 7. Y6 3 % 75 7 -¢
¥ . L. do %/ ¢ - o
a / 370, L
el { iz ol TS5 1 -5
5 [VIR3 ) ql/ - S 7-6§
- 63 578, Y T s
52 ol | 322 U 7 =3 7
55 oY 7 ’ VA s L7
5 o [ 3. 2 0 /0 ~35
5 Y oY 2. ¢ YL ' <
¥y ol 3 s v g9 9 -5 T o
55 rogs 3 vo,  tY 7 7 ~
2 ten 3 0 Tt o a9 - Z
ey Yoz .il
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Isokinetic Sampling Field Data Sheet

f1-2-10

Project Number: /\An"‘g l L(

Date:

Project No. M224514
Unit 30

I

4

Test Number:

Operator: ) ;)4,._/ Test Tech: ff’{ﬁ' /
Page Number: 2 of 2
K-Calcs O tional
K= x
Theoretical Theoretical
Impinger Meter Meter Meter
Outlet Square Rate, Volume, Volume,
Filter Well Root, Cubic (Vm)ft3, per (Vm) ft3,
Temp. °F Tem .°F AP Feet/ Min. oint total
0
) r
n o
?
? 2¢
0
=
a9«
S0
/)
0 o
7257 45
L{A
Z
L Ll
s i
S0
s/ ¢
. Y
LSH 4
S
15
1/1/2021
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IMPINGER WEIGHT SHEET

PLANT:NB‘F“\QHM Né 'C “ﬂ’w Scale ID NumberJ é %

UNIT NO:g O

LOCAT!ON: O U"‘\ & ¥

we o
DATE:W 5—271'5%%_ 1\2([7/2:1

TEST NO: L!

METHOD: S I,Z q

I

WEIGHED/MEASURED BY: r‘-‘ WL(

Scale Calibration Check Date: 1-2-#7['22' \ Z /7/2l

Scale Calibration Check (see Q$-6.05C for procedure)
must be within £ 0.5g of certified mass

250 grams& 2 SO-O
500 grams See-a 0.0

750 grams 28— 7 SO- 0

Bwc
\2[7 [22

FINAL WEIGHT INITIAL WEIGHT IMPINGER IMPINGER
Circle One: | MLS/GRAMS MLS / GRAMS GAIN CONTENTS
mPINGER1 | 356 . & 78€ Y 0.4 \\NOJ\L@L
mpeincer2 | 407 .9 72373 70.6 WNO, /4,0,
meineers | 569, 0L 5.0 \ 8./ Ewply
mpencer4 | 7CE6_S 760. L/ 6| YOy
- # f i
mPINGER s | 7 26.D 7263 0 2 kﬂq@?
meineers | OO .S 1% .& 2\./ CWhea
IMPINGER 7
IMPINGER 8
mpiNGErs 3 3269 16604 1635.S
FINALTOTAL ~ INITIAL TOTAL _ TOTAL IMPINGER GAIN
SILICA Goo.s B15-% Z\7
“FINAL TOTAL _ _ INITIAL TOTAL _ TOTAL SILICA GAIN
DS-005A Impinger Weight Sheet Rev. 1.2 1/1/2021
Project No. M224514 143 of 235 ©Mostardi Platt
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Project Number: /V‘ L{fj[ "/

(2-7-)1

Isokinetic Sampling Field Data Sheet

Test Number: g

D T SR
£ R

~ 5
wia

g
W YD

Date:
Client: /\ N ,I\fo\‘ Urm{ & Test Location: q( Operator: //l /f,/ Test Tech:
Plant: N aci Test Method: 2 Page Number: ( of 2
Kl=__ K-Cales O tional
K= b4
K'x AP Theoretical Theoretical
Meter Meter Impinger Meter Meter Meter
Orifice Volume Stack Meter Temp Pump Outlet  Square Rate, Volume, Volume,
Port- Setting  (Vm)ft>, Temp, Temp Outlet, Vacuum, Probe Filter Well Root, Cubic (Vm)ft3, per (Vm) ft3,
Point# Time (AP) (AH) Actual °F Inlet,°F °F “H Temp. °F Temp. °F Temp. °F AP Feet/ Min. oint total
i o, 3 L6 90 1 ~-< - Ls
¢ . .U Ly L) T O - ¢ ’
© ' L€ T T o ~ e ls Gl
‘l 3 ¢ 4 7 - < /
{ . q 17 - € 25
{ . . 7 n 16 6
{ € .4 9. 305 a 7 ) - 2 ]
T o0 ly 5. 4 3%02— 32 o % 6 14D L
.4 . a / ‘ c. 219 9 5
e (. 0 o 2
L
! i ,3 ' 2 T - )' J
A . a9 0 o - ¢ 2
T K1) . ” - 20
% . I 1% ~ 1< vy
Vo 5 Y5 o z -
hs 3, 62, = 3w . - PR B Y)
13 \. 46 - o) ) -0 27¢ A0  Bi FRW2 FN £
1 A - 47¢ .65 g B - 270 2350 s
p3 .S .o 474.02 o % - { Y
16 0 73 - 250
o
";'i ' WL{() - 2. Lyﬂ
v 3. 3 g - z i Y
© . ~ -7 152 7
o { & 2. bl “ - 2/ 170
L. U 13 - 5a
DS-005 M5 |sokinetic Field Data Sheet Rev. 2.2 1/1/2021
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Project Number; /Y\’nfl S (('{

Client:
Plant:
Port-
Point# Time
> |
Y 3
L.[ )
35
1s a7
I
ot - <
pYyz
6
g 35
) Y
3y v5¢
b o1,
Y4 6
43 4 o
5 [
(M1
5 L
S | S
LAV A
5 g2
53 0
535 4
VA Yy
9 {
SS Y45
S

(aP)

N tiv g
l\ '\'Or\
K=

K! x AP

Orifice
Setting
(AH)

La
3.0
3.0
2.2

>

3,0

LN

s 27
31 25
"L

1.2

.S

2.5

N ya

Meter
Volume
(Vm) ft3’
Actual
49 -
rO7, L
565,677

<

9

[N
o~

-

& "«:

34

Y o~

LW

R N
on

e}

J
&
o

C
T
R

B

5264

oJ

Wy N
IR N S
R TS
« 3 Q

7.
564, =
557,24
5707
07311 V

5.7 ‘7‘ 3’2/’

5%%. 709

DS-005 M5 Isokinetic Field Data Sheet

Project No. M224514

Unit 30

Stack
Temp,
°F

1L

Catia
<

3
d\
{\J

Isokinetic Sampling Field Data Sheet

STL

Date:
Test Location:
Test Method:
Meter
Meter Temp
Temp Outlet,
Inlet,°F °F
S
't
Y
5Y .
52
. 7
-~
/
d o
. /
J
0 &
o]
79
0
7 7
7 79
]
/

Eo
Pump
Vacuum, Probe
“H Temp. °F
- T
. L
- -
- 20
- L
- ¥4
~g 2
16
- 2 L
-7 %64
—«/7 -
—
. (3
~ 2z
‘- 200
6
- 2
- 70
Rev. 2.2
145 of 235

Test Number:
Operator:
Page Number:

Impinger
Outlet
Filter Well
Temp. °F Tem .°F
o0
Ly
Lo ¢
Lyo
50
Y43 0
Y
127} 4
159
75
4
44 g
A
D
-
Z
iso
" So
Z52
Lso 7
4

j,':ﬁ’f\/ Test Tech: /]ZI ' J
2 of 2.
K-Calcs O tional
K= b4
Theoretical Theoretical
Meter Meter Meter
Square Rate, - Volume, Volume,
Root, Cubic (Vm)ft3, per (Vi) ft3,
AP Feet/ Min, point total
1/1/2021
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IMPINGER WEIGHT SHEET

PLANT: NO C SY\\ < ull N b "C ,‘;ﬂQY\ Scale ID Number__ o0 &

UNIT NO: 3@ Scale Calibration Check Date: ‘(2 ! ? / 22

LocaTion: D ¢ '\'\ & 3 Scale Calibration Check (see QS-6.05C for procedure}
must be within  0.5g of certified mass

DATE: | 3-‘/ 7 / 22 250 grams 2 SO (O

TEST NO: o 500 grams > O

METHOD:__ D ’J 29 750 grams __ -8 - O

WEIGHED/MEASURED BY: KWC/

FINAL WEIGHT || INTIALWEIGHT ||| IMPINGER T IMPINGER
Circle One: | MLS/GRAMS MLS / GRAMS GAIN | CONTENTS
mpineer1 | 7T | 1|7 4 7%.5 RNO, _}HLO&__

wmenoerz | 74 3.7 1€ 95.) 53.6  [FWo,/1,0n
weweers | 670 O [[654.S [ \S.5 [ [Erpiy
wemeer4 | 02.7.0 [ (62 S .9 kMO
mencers | 698 .7 16359 2.3 \\I’\n@g};
wewoens | 37. 8 | 6360 297 Bl S\,
IMPINGER 7 ‘&%Z:”- |

IMPINGER 8

mpncers & 2355 1384, 2 1 s1.3

FINAL TOTAL INITIAL TOTAL TOTAL IMPINGER GAIN

swea  _9437.% q05 | Q4.

FINAL TOTAL INITIAL TOTAL TOTAL SILICA GAIN
DS-005A Impinger Weight Sheet Rev. 1.2 1/1/2021
Project No. M224514 146 of 235 ©Mostardi Platt
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Project Number; /\/\m .L)( L{"

NMie' tn e & ag TestLocation:

Client:
Plant:
Port-
Point# Time (AP)
il s 5
) Il &7 .5
e (5% N4
' is 3
ts i
15 945
iy 5
N S
i S §¢
S ifse
[ o
. ;( (@) \
l}
1
L Z
S N
29 &1
Ly L0
15 4 .
S 6 ,
4+ ¢
3 { C f'l
31 e
2 .
Z ]2
o3

L Fan, Test Method:
K'=
K'x AP
Meter Meter
Orifice Volume  Stack Meter Temp
Setting  (Vm) ft, Temp, Temp Outlet,
(AH) Actual °F Inlet,°F °F
, o8 .54 4l 1¢ 4
3. 5 5 7
3.6 < .5 ¢f <
1L v ¢ 7
6.0 -
3. ©a.0 7
L.¢ Qv
7. S 3
ll ) " 7
7, ‘2 )
A i
< G . MO 7
L T 0 Y /
o
. c 2 1
. G50, 1
2 635 6L A4Y 4 7/
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1~ - A7 q 7
e ad 7
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. a,; Qhs /
7 6oL < 934
h . G 7 71
b5 3 2~ 7
7 2 too

DS-005 M5 Isokinetic Field Data Sheet

Project No. M224514
Unit 30

Isokinetic Sampling Field Data Sheet

Date:

(247,

Test Number:

[ Operator:
£ ¢ Page Number:
Impinger
Pump Outlet
Vacuum, Probe Filter Well
“H Temp. °F Temp.°F Tem .°F
- a o
“ J 5/
w ) . L{/
- ¢4 £ -
7 o 5
3 1T Y
= g
4 106 L
< 2.
=
- -7 ’LJL
e 1265
- 70
"
- Z s/
”(/ &
- [ L{
- 50
~ 24 &
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MAY  TestTech: o 7 é /

Square
Root,
AP

of 7.

K-Cales O tion

K=

Meter

Rate,

Cubic
Feet/ Min.

X
Theoretice.
Meter
Volume,
(Vm) ft3, per
point

Theoretical
Meter
Volume,
(Vm) ft3'

total
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Project Number: M?:)g 5{ "{

Client: r Qa Ur 4 G

A
Plant: ‘ tv~ Yaci
K'=
K!x AP
Meter
Orifice Volume  Stack
Port- Setting (Vm)ft3, Temp,
Point# Time (AP) (AH) Actual oF
%3 @] 7 ya 7
.l 2, 6.0 7]
.l 1 o 3
39 c
35 7 ’ Y
(>
"'!' { [ I A '7 3
< p) [.] 2. 67 .o 3
47_. 7 ¢ 7 q‘5j
g1 : . 6 L0 935
] 5 S AP 3.3 3
3 ) ! ERl P ¢ N C?“’
5 .G ‘ O «v§ 3§
5 i/ ' oYL 93
5 of 2, L. o6
~( ' O * 1 ’ t)
(&7 /L0 %
i { /2,0
5 , 1] [r 7/L/‘ 6 q
s 17 1 f . a 3/
52 2 6 7 J
N] 7 ! 155 >
) &3 “L .
N I 35 . - 7 a
S . i 73,34 7
55 94 Il 2, 33 9
5 14 (v R 73 S5 9L
740,33

DS-005 M5 Isokinetic Field Data Sheet

Project No. M224514
Unit 30

Isokinetic Sampling Field Data Sheet

Date: / l- 7- LL Test Number: é;
TestLocation: ) ¢ Operator: M 44~ TestTech: SZH\/
Test Method: 7 Page Number- of L.
K-Calcs O tional
K= X
Theoretic.. Theoretical
Meter Impinger Meter Meter Meter ;
Meter Temp Pump Outlet Square Rate, Volume, Volume,
Temp Outlet, Vacuum, Probe Filter Well Root, Cubic (Vm) ft3, per (V) ft?,
inlet,°F °F “H Temp. °F Temp. °F Temp. °F AP Feet/ Min.  point total
LI 7'2/ ~
- L O 0
2 . ~
;) .
7 -~ (
N g et &S >
7 75 - 22 L
7 x4 - 2 0 2z
Y - L
74 - - qo
K - “ey L
75 - z 2
s 75 - € 19 ko
5 ~7 26 50 Yo
o <7 1y 3
S 15 »F e 237
5 - 7/ Wy
¥ = 7 50
7 Lo 25/ Y
% Y - RS
7 7 - A
7 - % 50
7 . 25
? 7 - 6" 5/
- 7S
Rev. 22 1/1/2021
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IMPINGER WEIGHT SHEET

PLANT: N o€ l\\flﬂ N &)

"C h f.’/‘O“V’ Scale ID Number \ é 8'

UNIT NO:z O

Scale Calibration Check Date: i Q-‘/ 7 / 22

LOCATION: 0(,‘) }\C s—

Scale Calibration Check (see QS-6.05C for procedure)

pATE: | 3—(/‘7‘/‘21

must be within £ 0.5g of certified mass

250 grams 2 -TQ ,O

TESTNO:_O 500 grams 500 -O
METHOD: 5 /) 29 750 grams SO-G
WEIGHEDMEASURED BY: (W~

FINAL WEIGHT INITIAL WEIGHT IMPINGER _ IMPINGER
Circle One: | MLS/GRAMS MLS / GRAMS GAIN CONTENTS

IMPINGER 1 BCIL l

791 O [[\%0. W05 /1.0,

IMPINGER 2 7 7 q . g

| 734.7 ys,| WNOs W, O

IMPINGER 3 é (‘; O 'q

meincera | / 79 “{

77S.5 79 KA Oy

I.MPINGER5 7] A 2. A

J25S-s 2.7 M0y

IMPINGER 6 G OB - 7

g7C}3 244 g]\"\(j)

IMPINGER 7

IMPINGER 8

IMPINGERS 5 83 q4

FINAL TOTAL

SILICA (10%7

FINAL TOTAL

DS-005A Impinger Weight Sheet
Project No. M224514
Unit 30

16787 66/

INITIAL TOTAL TOTAL IMPINGER GAIN

829.% 24.

INITIAL TOTAL TOTAL SILICA GAIN

Rev. 1.2 1/1/2021
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Client:
Facility:
Test Location:

Project #:

Test Method(s):

Test Engineer:

Test Technician:

Upstream Diameters:
Downstream Diameters:
# of Ports Sampled:

# of Points per Port:
Source Condition:
Diluent Model/SN:

Mid Gas ID/concentration:

High Gas ID/concentration:

Moisture Balance ID:

Meter ID:
Pitot ID:

Filter ID:
Filter Pre-Weight (9):

Nozzle Diameter (“):
Meter Cal Factor (Y):
Meter Orifice Setting (DH):
Nozzle Kit ID:

Individual Nozzle ID:

Pre Pitot Leak Check:

Post Pitot Leak Check
Pre Nozzle Leak Check

Post Nozzle Leak Check:

Barometric Pressure,“Hg:

Static Pressure, “H;0:

CO2 %:
02 %:

Comments:

DS-004 Isokinetic Sampling Cover Sheet

Project No. M224514
Unit 30

Isokinetic Sampling Cover Sheet

of U
t fﬁrj’f— (& ‘L’l\f\
A
ISRy
0.5 RWG
1.0
of
CO
[%CO2 %02
[4CO2 %02
Q)
R#
7/
OEZ/ 3
Qo
o2
7
L0 @ “H20
: 0,00 @5 HO
: O @g7. He
Ocky @14 “Hg
2.1
\7.4
Rev. 3.2
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® ® ® ®

Pitot Tube Cp:

Probe Length (Feet):
Probe Liner Material:
Sample Plane:

Port Length (“):

Port Diameter (“):
Port Type:

Duct Shape:

Diameter (Feet):

Hrztl. or Vert.

3
Y
o

Circ. o Rec

Length (Feet): 5—

Width (Feet):
Duct Area (Sq. Feet):

Minutes per Point:

Total Traverse Points:

Test Length (Min.):

Train Type:

“H0
“H20
“Hg
“Hg

o)

s
230

ran
R#
e “H20
@ “H20
@ “Hg
@ “Hg

1/1/2021
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Isokinetic Sampling I‘=ield Data Sheet

Unit 30

Project Number: /\/\ \/)Q/Li S { L/ Date: - Test Number: 7
Client: M r M @ S  TestLocation: ) g Operator: M ﬁlﬁf Test Tech: QC V4
Plant: C{ { G Test Method: Page Number | of 7
Ki=__ K-Cales O tional
. K= X
K! x AP Theoretical Theoretical
Meter Meter Impinger Meter Meter Meter
Orifice Volume Stack Meter Temp Pump Outlet Square Rate, Volume, Volume,
Port- Setting  (Vm)ft>, Temp, Temp Outlet, Vacuum, Probe Filter Well Root, Cubic (Vm) ft3, per (Vm) ft2,
Point# Time (aP) (aH) Actual °F Inlet °F °F “H Temp.°F Temp.°F Tem .°F AP  Feet/ Min. oint total
| ; ‘z/ [, 'S [ " A0 q:"\(s’l .(-'_.} I j’ - L LH‘.S £y
6 | 3. ' - “6 L . !
2 . ) 3 .
2 o |} . y - .G Y
) ’ z 5 ¢ 57 > - < 3
)5 T~ 754, A /
T 6 . & - €% LS
. 33 1L | . - C PA
TLE L ) 7 - z .
S 2 . 77392 3 = - 2z
L 7773
' S5 S, 7723 97 5 § ‘ 6 27 G
i < M = o Lo " 0 <
v 9. /G 2¢ 25
CH ‘L & Y
. T3 3 » 159
n 5/, 3. 7 o Cf 7 - . 29
36 vegs e I 5 -
oo M 3.9 Bel 9y 6 € =7 L. SO “
{ i 54 D7EL 93 ¢ K -7 -4 L o
a3 3.l (L9 43 &Y « “7 & B
o .7
3 ¢4 [ 3. 7. 3¢ ‘ - 7
v O s L {755 a3 64 o / 5 ¢
2 0 ] o 22 2 o K4 2 2 15
2N T 1.3 3, 25.73 4937 6Y @ eud -7 - 255
& M3 240y 6% c- LA
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Isokinetic Sampling Field Data Sheet

Project Number: ’), ¢ Date: [2;8 2L Test Number: 7
Client: of @ v Test Location: a( Operator: M% [ TestTech: ﬂ[‘b\/
Plant: (o a ¢ Test Method: < 2 Page Number: 1 of 7
Ki=_ K-Calcs Optional
K= X
K! x AP Theoretical Theoretical
Meter Meter Impinger Meter Meter Meter
Orifice Volume Stack Meter Temp Pump Outlet  Sqguare Rate, Volume, Volume,
Port- Setting  (Vm)ft>, Temp, Temp Outlet, Vacuum, Probe Filter Well Root, Cubic (Vm)ft3, per (V) ft3,
Point# Time (AP) {AH) Actual °F Inlet,°F °F “H Temp. °F Temp. °F Tem .°F AP Feet/ Min. oint total
3 ¢t | YL T UYL Y GV - L . g4
(o f.L .9 3.3 ¢ s - 17 2y 5o
[ : . F . D & - 26 S
3 Y {6« v (22 I's <
A5+ |, 3 G 13 G -~ L9
[0 56 5o,
g 5 Je.’3 16 G 4 -8 217 ¥S Y3
oL . 3 oy ki 44 -8 156
L L, 6 5 - i
Q , o 2 4 - ) 15
¢ 2. 6 ‘ é; - ’ Ly'
" 2. G 1L 93 6 6 “G S
WL . 7 433 «7 ’ (%
i2l¢ o 493 G - v
30 |, “a 6 -~ 1Y
W3 . 3. .27 1 4 s - 7 0
Nk 3
S W1 2,0 T3 T3 Ce < g ra 3
sl 7 ' b 6l/ L &7 €7 - 2€ Vs w8
s 51 {s 2 . 4 933 7 7 = O 5O
« 185 | 1 93 &7 - 257
L) [ 1.7 t L B &7 - / 6 L
5% o 2. y 9 @3 - t¢d 157
5 | ‘ 2. o.a4 3L G € -9 20 2 o
Sy (! Z 2. qo .€¥ 132 & - = ? ¥
s 2 s . 24 © 27 [ y4
) Lq { 3 E 176 G - o ¥ o
123 915, 93 /
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IMPINGER WEIGHT SHEET

PLANT: NDT';L\\QVY\ Né -1 sC oh Scale ID Number \6 y
uniTNo: 2O Scale Calibration Check Date:_l Q-If g’/ 22
LOCATION: @ v k\ e *\ Scale Calibration Check (see QS$-6.05C for procedure)
X must be within t 0.5g of certified mass
DATE: \l/ 8:/ 2.9, 250 grams A S50 O
TESTNO:_~ 500 grams H99-8
METHOD: Sl} Zq 750 grams 7 qu 3
WEIGHEDMEASURED BY: 1 YW(
FINAL WEIGHT ||| INITIAL WEIGHT IMPINGER IMPINGER
Circle One: | MLS/GRAMS .',_ | mLs/cRAMS GAIN CONTENTS
wewoer1 |7 7L.1 B 7223 42. 3 TWo. /Ao
Bt i i I
mpincer2 | 772 4, | 70077 72.4 HNO»,_/H;CL
IMPINGER 3 é? G 7 653 .3 22.9 Eunty
mpincer 4 | (> ) ¥ PN {;[C,é H»é K/“«OL!
mpincers |6 B0 D £ 82.7 O\ kA, 0’.-'.-!
mencers | 1 15 S 3L1.5 4.0 S\ieq
IMPINGER 7
IMPINGER 8
mpINGERs 5 S32.9 7377 | \SS. S
—FINALTOTAL __ —INMIAL TOTAL TOTAL IMPINGER GAIN
SILICA WS, g 5.5 4.0
~FINAL TOTAL ~INITIAL TOTAL _ TOTAL SILICA GAIN
DS-Q03A Imginggs Yyejght Sheet B8%%%s

Unit 30

1/1/2021
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Volumetric Flow Rate Determination Field Data Sheet

CDJrin& i)

Project Number: Date: Pee \ FTIR
Client; Ao M Gy TestNumber - 1w
Test Location: “ 3 Start Time: Y
Source Condition: Net a End Time:
Test Engineer: /(/11 Test Tech:
Duct Diameter &.134 _ ft Upstream Disturbance, Diameters 2.0
Flue Area 40.00 f Downstream Disturbance, Diameters 2 2
Port Length " Port Size_Y " Port Type Elg%?g Pitot ID.8%8  Pitot Coefficient (C,) ~ &4
Poar 2 %-37 "Hg CO, % ZI j Wet Bulb Temp _— Leak Checks Passed@
Static 1.0 _ "H,0 0,% Dry Bulb Tem Pre _0-© Inches H,0@<
Static_—  "Hg N; % 249 4 0-’—l % ewe Post 0.2 Inches H,0 @5
Ps_23/4 4"Hg Meter No. l'-' Fluke #_— i2/12/2% Umbilical ID —_
Null Null
Point Point
Port- Temp. Angle, Port- Temp. Angle,
Point # AP °F VAP Degrees Point # AP °F JAP Degrees
' e q W
. 0 W
; 23
- N 7
L. 20 S5 :
L Y Do
Z - g s Tlo
2 Y o 53 L
(2 , Lo 5
z 5 / eYs) 55 ‘ c
D
3 1
3 S w2
R 20
Avera e
A4 xCO% + .32 x 02% + .28 x N2% = (Md)
Md x 1-Bws) + (18 x Bws) = (Ms)
Ts °R
. AP = \4
85.49 x Cp x M x Ps \/ ft/sec (Vs)
Vs x Flue Area x 60 = acfm
17.647 x acfm x Ps - scfm x 60 = scfh
Ts°R
DS-001 Method 2 Pitot Sheet Rev. 1.3 1/25/2022
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Volumetric Flow Rate Determination Field Data Siheet

Project Number:  /V])L
Client: Mt o
Test Location: o
Source Condition: tmal
Test Engineer: M s

Duct Diameter &- 'S4 f
Flue Area 40.00 ft?

Port Length 45 " Port Size_{© " Port TypeFl 21 &

Ga

Date:

Test Number:
Start Time:
End Time:
Test Tech:

I. 01\

-1 (Doring KS)
testS5 T e
’?2"7

s
I

P4

Upstream Disturbance, Diameters Z-©
Downstream Disturbance, Diameters Z. ¢

Poar 2.8.37 "Hg CO:% 274 Wet Bulb Temp _ —
Static { - © "H,0 0% 6% Dry Bulb Temp -
Static_— _ "Hg N, % $0-96 B, -&~@490.05]
P. 2£.44 "Hg Meter No.E 2 Fluke # __ —
Null
Point
Port- Temp. Angle, Port-
Point # °F AP Degrees Point # AP
' . 2 2.4 4
v IR ¢ o
R A S
[ < 1 )
| {2 ey b \!/ I
L ,: 5. / ¥ .
L v ' o 5 L
C ¢ 5 3 .
zd f O 4 r .
< s S S
5
- L .\ O u‘f
- ,:7:147
’3 ) ¢ Z.‘"
5 G2
Avera
A4 xC0Ox% + .32 X 02% + .28 x No% = (Md)
Md x 1-Bws) + (18 x Bws) = (Ms)
85.49 x Cp x SR JAP =
- Ms x Ps
Vs x Flue Area x 60 = acfm
17.647 x acimx_PS = scfm x 60 = schh
Ts°R
DS-001 Method 2 Pitot Sheet Rev. 1.3
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we
\2/12)2z Umbilical ID —_

Pitot IDS& & Pitot Coefficient (C,) © . § 4/

Leak Checks Passed@
Pre ¢2.0 InchesH,02S
Post 2.0 Inches H,0@s

Null
Point
Temp. Angle,
°F AP Degrees
phy
o
i ‘5 ~
12
.
S
27
.
ft/sec (Vs)
1/25/2022

©Mostardi Platt



Volumetric Flow Rate Determination Field Data Sheet

Project Number: M5 4. Date: VHEE
Client: Nocthwrn okl Gos ‘hitsd Test Number: Ban & Bas Flow Traverse
Test Location: ” Ak 30 Start Time: 45— (98
Source Condition: l\)a(md End Time: fq 29
Test Engineer: ST Test Tech: Aw
Duct Diameter %8 ft Upstream Disturbance, Diameters >0. §
Flue Area 4o ft? Downstream Disturbance, Diameters 2.0
Port Length " Port Size_ ¢ " Port Type_Flaage _ Pitot ID BBH " Pitot Coefficient (Cp) 084
Poar 2%, 7L "Hg CO,% 2.7 Wet Bulb Temp _ — Leak Checks Passed@
Statick .o "H,0 0:% Lo Dry Bulb Temp _— Pre Inches H,0
Static "Hg N, % B.s oy Post _J5  Inches H,0
P, "Hg Meter No.F.2 Fluke # — Umbilical ID ____
Null Null
Point Point
Port- .| Temp. Angle, Port- Temp. Angle,
Point # AP °F AP | Degrees | Point # AP °F ~AP | Degrees
I 13| Mo Y. e | 922
2 LS 1940 2 e | 929
3 Le | 943 3 L3 | 92/
4 TERELE ] LY | 920
; I 951 5— /4' ? ql‘f
7.1 687 | 922 S-) bos| S
2 O | 721 2 l | 921
3 089 | 72 3 L2 2206
i o.9s | 923 y |13 | 922
s 0ge | F2z s L3 192y
3- 3.8 |78
z Ll 1923
3 [.& | 30
T L. 1930
5 14 1923
Average
44 X CO2% + .32 x 02% + .28 x No2% = (Md)
( Md x 1-Bws)+ (18x____ Bws)=_____ (Ms)
: s Xox, ' U o
85.49x____Cpx \/ ) S 5o > JAP = ft/sec(Vs) )
Vs x Flue Area x 60 = acfm
17.647 x acimx_PS_ = scfm x 60 = scfh
Ts°R
DS-001 Method 2 Pitot Sheet Rev. 1.3 1/25/2022
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Appendix G — QA/QC Data
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System Leak Check:

Nitrogen (Zero) Direct to FTIR

Client:
Facility:
Project #:
Operating Condition:

Northern Natural Gas
Clifton Compressor Station
M224514

Normal

0.0 mL/min

Test Location:
Date
Operator:
FTIR s/n

Method 320/321 QA/QC

: Unit 30

. 12/5/2022
: S. Sands

: 111171031

Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6
%V deg C atm ppmv wet ppmv wet ppmv wet
N2_DIR_000007.LAB 12/5/22 7:27:36 0.0 191.0 1.28 -0.1 0.0 0.000
N2_DIR_000008.LAB 12/5/22 7:27:44 0.0 191.0 1.28 -0.1 0.0 0.000
N2_DIR_000009.LAB 12/5/22 7:29:02 0.0 191.0 0.96 -0.1 0.2 0.000
N2_DIR_000010.LAB 12/5/22 7:29:10 0.0 191.0 0.96 0.1 -0.1 0.000
N2_DIR_000011.LAB 12/5/22 7:29:18 0.0 191.0 0.96 0.0 0.1 0.000
N2_DIR_000012.LAB 12/5/22 7:29:26 0.0 191.0 0.96 0.0 0.0 0.000
N2_DIR_000013.LAB 12/5/22 7:29:35 0.0 191.0 0.96 -0.1 0.0 0.000
N2_DIR_000014.LAB 12/5/22 7:29:43 0.0 191.0 0.96 -0.1 0.0 0.000
N2_DIR_000015.LAB 12/5/22 7:29:51 0.0 191.0 0.96 -0.1 0.0 0.000
Calibration Transfer Standard (CTS), Direct to FTIR
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Recovery %
%o deg C atm ppmv wet ppmv wet ppmv wet Ethylene
CTS_DIR_000062.LAB 12/5/22 7:50:30 0.0 191.0 0.96 96.9 -0.1 0.000 97.8%
CTS_DIR_000063.LAB 12/5/22 7:50:38 0.0 191.0 0.96 96.4 -0.1 0.000 97.3%
CTS_DIR_000064.LAB 12/5/22 7:50:46 0.0 191.0 0.96 96.6 -0.2 0.000 97.5%
CTS_DIR_000065.LAB 12/5/22 7:50:54 0.0 191.0 0.96 96.7 0.1 0.000 97.7%
CTS_DIR_000066.LAB 12/5/22 7:51:03 0.0 191.0 0.96 96.9 0.0 0.000 97.9%
CTS_DIR_000067.LAB 12/5/22 7:51:11 0.0 191.0 0.96 96.8 0.0 0.000 97.7%
CTS_DIR_000068.LAB 12/5/22 7:51:19 0.0 191.0 0.96 96.9 0.2 0.000 97.8%
CTS_DIR_000069.LAB 12/5/22 7:51:27 0.0 191.0 0.96 96.9 -0.1 0.000 97.8%
Average 96.8 97.7%
Analyte Spike Gas (HCI ppmvw) Direct to FTIR
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Recovery %
%oV deg C atm ppmv wet ppmv wet ppmv wet HCl ppmvw
HCL_DIR__000599.LAB 12/5/22 10:59:36 0.0 191.0 0.97 -0.3 38.7 4.796 77.9%
HCL_DIR__000600.LAB 12/5/22 10:59:45 0.0 191.1 0.97 -0.3 37.4 4.752 75.2%
HCL_DIR__000601.LAB 12/5/22 10:59:53 0.0 191.1 0.97 -0.3 38.2 4.747 76.9%
HCL_DIR__000602.LAB 12/5/22 11:00:01 0.0 191.1 0.97 -0.4 38.6 4.767 77.7%
HCL_DIR__000603.LAB 12/5/22 11:00:09 0.0 191.1 0.97 -0.2 39.3 4.741 79.1%
HCL_DIR__000604.LAB 12/5/22 11:00:18 0.0 191.1 0.97 -0.6 39.6 4.755 79.8%
HCL_DIR__000605.LAB 12/5/22 11:00:26 0.0 191.1 0.97 -0.5 39.0 4.762 78.5%
HCL_DIR__000606.LAB 12/5/22 11:00:34 0.0 191.1 0.97 -0.5 40.4 4.759 81.4%
Average 38.9 4.760 78.3%
CTS, System Purge
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Recovery %
%oV deg C atm ppmv wet ppmv wet ppmv wet Ethylene
CTS_RT_000389.LAB 12/5/22 9:45:03 0.0 191.0 0.97 97.5 -0.1 0.000 100.8%
CTS_RT_000390.LAB 12/5/22 9:45:11 0.0 191.0 0.97 96.7 0.1 0.000 100.0%
CTS_RT_000391.LAB 12/5/22 9:45:19 0.0 191.0 0.97 96.5 0.1 0.000 99.7%
CTS_RT_000392.LAB 12/5/22 9:45:27 0.0 191.0 0.97 97.3 0.1 0.000 100.6%
CTS_RT_000393.LAB 12/5/22 9:45:36 0.0 191.0 0.97 97.2 0.2 0.000 100.4%
CTS_RT_000394.LAB 12/5/22 9:45:44 0.0 191.0 0.97 96.2 0.2 0.000 99.5%
CTS_RT_000395.LAB 12/5/22 9:45:52 0.0 191.0 0.96 97.2 -0.1 0.000 100.5%
CTS_RT_000396.LAB 12/5/22 9:46:00 0.0 191.0 0.97 97.8 0.0 0.000 101.1%
Mostardi Platt V5.0
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Method 320/321 QA/QC

Client: Northern Natural Gas Test Location: Unit 30
Facility: Clifton Compressor Station Date: 12/5/2022
Project #: M224514 Operator: S. Sands
Operating Condition: Normal FTIR s/n: 111171031
Response Time Test
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCI ppmvw SF6 R'esponse
%V deg C atm ppmv wet ppmv wet ppmv wet Time (sec)
CTS_RT_000378.LAB 12/5/22 9:43:32 0.6 191.0 0.97 0.0 0.1 0.000 -
CTS_RT_000379.LAB 12/5/22 9:43:40 0.3 191.0 0.97 41.5 0.2 0.000 16.276
CTS_RT_000380.LAB 12/5/22 9:43:48 0.0 191.0 0.97 95.5 0.0 0.000 24.276
Zero Gas System Purge and Response Time Test
R
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 'esponse
%V deg C atm ppmv wet ppmv wet ppmv wet Time (sec)
CTS_RT_000409.LAB 12/5/22 9:47:48 0.0 190.9 0.97 96.2 0.0 0.000 -
CTS_RT_000410.LAB 12/5/22 9:47:56 0.0 190.9 0.97 89.0 0.0 0.000 16.254
CTS_RT_000411.LAB 12/5/22 9:48:04 0.5 190.9 0.97 1.8 0.2 0.000 24.520
Pre 1 Native Effluent Prior to Analyte Spike
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCI ppmvw SF6
%oV deg C atm ppmv wet ppmv wet ppmv wet
HCL_SPIKE__000615.LAB 12/5/22 11:02:21 4.2 191.2 0.97 -0.1 -0.1 0.001
HCL_SPIKE__000616.LAB 12/5/22 11:02:30 4.3 191.2 0.97 -0.2 0.3 -0.012
HCL_SPIKE__000617.LAB 12/5/22 11:02:38 4.3 191.2 0.97 0.7 -0.1 -0.001
0.0 -0.004
Pre 1 Effluent Spike Using Analyte
Diluti R
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 ilution ecovery %
%oV deg C atm ppmv wet ppmv wet ppmv wet Factor HCl ppmvw
HCL_SPIKE__000628.LAB 12/5/22 11:04:09 4.1 190.9 0.97 -0.2 2.7 0.383 0.081 86.5%
HCL_SPIKE__000629.LAB 12/5/22 11:04:17 4.0 190.9 0.97 0.5 2.9 0.363 0.076 96.7%
HCL_SPIKE__000630.LAB 12/5/22 11:04:25 4.1 190.9 0.97 -0.2 2.8 0.344 0.072 99.6%
HCL_SPIKE__000631.LAB 12/5/22 11:04:33 4.0 190.9 0.97 0.1 2.9 0.353 0.074 99.9%
HCL_SPIKE__000632.LAB 12/5/22 11:04:42 4.1 190.9 0.97 0.0 2.8 0.355 0.074 97.2%
HCL_SPIKE__000633.LAB 12/5/22 11:04:50 4.0 190.9 0.97 0.2 2.9 0.344 0.072 101.1%
HCL_SPIKE__000634.LAB 12/5/22 11:04:58 4.1 190.9 0.97 0.0 2.6 0.353 0.074 87.6%
HCL_SPIKE__000635.LAB 12/5/22 11:05:06 4.0 190.9 0.97 0.1 2.9 0.339 0.071 101.9%
Post 1 Native Effluent Prior to Analyte Spike
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6
%V deg C atm ppmv wet ppmv wet ppmv wet
R1_SYS__000723.LAB 12/5/22 12:36:30 4.8 191.0 0.97 0.1 0.4 0.004
R1_SYS__000724.LAB 12/5/22 12:37:34 4.8 191.0 0.97 0.2 0.4 0.010
R1_SYS__000725.LAB 12/5/22 12:38:38 4.8 191.0 0.97 0.2 0.5 0.006
0.4 0.007
Post 1 Effluent Spike Using Analyte
Diluti
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 ilution Recovery %
%V deg C atm ppmv wet ppmv wet ppmv wet Factor HCl ppmvw
R1_SPIKESYS__000749.LAB 12/5/22 12:43:57 4.2 191.0 0.97 0.3 2.6 0.360 0.076 79.20%
R1_SPIKESYS__000750.LAB 12/5/22 12:44:05 4.2 191.0 0.97 0.7 2.8 0.341 0.072 87.48%
R1_SPIKESYS__000751.LAB 12/5/22 12:44:14 4.1 191.0 0.97 0.2 2.7 0.373 0.078 79.91%
R1_SPIKESYS__000752.LAB 12/5/22 12:44:22 4.1 191.0 0.97 -0.2 2.8 0.347 0.073 85.91%
R1_SPIKESYS__000753.LAB 12/5/22 12:44:30 4.1 191.0 0.97 -0.2 2.9 0.354 0.074 87.32%
R1_SPIKESYS__000754.LAB 12/5/22 12:44:38 4.1 191.0 0.97 -0.3 2.7 0.339 0.071 85.12%
R1_SPIKESYS__000755.LAB 12/5/22 12:44:46 4.2 191.0 0.97 0.1 3.0 0.335 0.070 97.08%
R1_SPIKESYS__000756.LAB 12/5/22 12:44:55 4.1 191.0 0.97 0.4 2.7 0.334 0.070 86.74%
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Client: Northern Natural Gas
Facility: Clifton Compressor Station

Project #: M224514

Operating Condition: Normal

Post 2 Native Effluent Prior to Analyte Spike

Test Location:
Date
Operator:
FTIR s/n

Method 320/321 QA/QC

: Unit 30

. 12/5/2022
: S. Sands

: 111171031

Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6
%V deg C atm ppmv wet ppmv wet ppmv wet
R2_SYS__000874.LAB 12/5/22 13:54:53 5.0 191.1 0.97 0.1 0.0 -0.001
R2_SYS__000875.LAB 12/5/22 13:55:56 4.9 191.2 0.97 0.1 0.0 0.001
R2_SYS__000876.LAB 12/5/22 13:57:00 5.0 191.1 0.97 0.2 0.0 0.001
0.0 0.000
Post 2 Effluent Spike Using Analyte
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCI ppmvw SF6 Dilution Recovery %
%o deg C atm ppmv wet ppmv wet ppmv wet Factor HCl ppmvw
R2_SPIKESYS__000894.LAB 12/5/22 14:01:19 4.7 191.0 0.98 0.2 3.1 0.331 0.070 115.64%
R2_SPIKESYS__000895.LAB 12/5/22 14:01:27 4.8 191.0 0.98 0.3 2.9 0.324 0.068 111.08%
R2_SPIKESYS__000896.LAB 12/5/22 14:01:35 4.7 191.0 0.97 0.1 3.1 0.313 0.066 122.32%
R2_SPIKESYS__000897.LAB 12/5/22 14:01:43 4.7 191.0 0.97 -0.1 3.0 0.304 0.064 120.71%
R2_SPIKESYS__000898.LAB 12/5/22 14:01:51 4.7 191.0 0.97 0.1 3.3 0.328 0.069 123.22%
R2_SPIKESYS__000899.LAB 12/5/22 14:02:00 4.7 190.9 0.97 0.4 2.8 0.302 0.063 114.61%
R2_SPIKESYS__000900.LAB 12/5/22 14:02:08 4.7 191.0 0.98 0.1 2.8 0.327 0.069 105.75%
R2_SPIKESYS__000901.LAB 12/5/22 14:02:16 4.7 191.0 0.98 0.1 3.0 0.302 0.063 121.00%
Post 2 CTS, System Purge
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Recovery %
%oV deg C atm ppmv wet ppmv wet ppmv wet Ethylene
R2_POSTCALSYS__000933.LAB 12/5/22 14:07:10 0.1 191.0 0.98 97.5 -0.2 0.008 100.8%
R2_POSTCALSYS__000934.LAB 12/5/22 14:07:18 0.1 191.0 0.97 98.7 0.0 0.010 102.0%
R2_POSTCALSYS__000935.LAB 12/5/22 14:07:27 0.1 191.0 0.97 98.4 0.0 0.017 101.7%
R2_POSTCALSYS__000936.LAB 12/5/22 14:07:35 0.1 190.9 0.98 97.8 0.2 0.012 101.1%
R2_POSTCALSYS__000937.LAB 12/5/22 14:07:43 0.1 190.9 0.97 98.7 0.1 0.014 102.0%
R2_POSTCALSYS__000938.LAB 12/5/22 14:07:51 0.1 191.0 0.98 98.1 0.2 0.009 101.4%
R2_POSTCALSYS__000939.LAB 12/5/22 14:08:00 0.1 191.0 0.98 98.4 0.1 0.007 101.7%
R2_POSTCALSYS__000940.LAB 12/5/22 14:08:08 0.1 191.0 0.98 97.7 0.0 0.011 101.0%
Post 3 Native Effluent Prior to Analyte Spike
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6
%V deg C atm ppmv wet ppmv wet ppmv wet
R3_SYS__001008.LAB 12/5/22 15:08:41 5.1 191.0 0.98 -0.1 0.0 0.003
R3_SYS__001009.LAB 12/5/22 15:09:43 5.1 191.1 0.97 0.2 -0.1 0.004
R3_SYS__001010.LAB 12/5/22 15:10:44 5.1 191.1 0.98 0.2 -0.1 0.003
-0.1 0.003
Post 3 Effluent Spike Using Analyte
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Dilution Recovery %
%V deg C atm ppmv wet ppmv wet ppmv wet Factor HCl ppmvw
R3_SPIKE_SYS__001026.LAB 12/5/22 15:16:07 4.8 191.0 0.97 0.1 3.0 0.357 0.075 103.73%
R3_SPIKE_SYS__001027.LAB 12/5/22 15:16:16 4.7 191.0 0.98 -0.2 2.8 0.340 0.071 104.47%
R3_SPIKE_SYS__001028.LAB 12/5/22 15:16:24 4.7 191.0 0.98 0.0 2.7 0.346 0.073 96.66%
R3_SPIKE_SYS__001029.LAB 12/5/22 15:16:32 4.7 191.0 0.98 0.2 3.0 0.351 0.074 105.31%
R3_SPIKE_SYS__001030.LAB 12/5/22 15:16:40 4.7 190.9 0.98 0.3 2.9 0.334 0.070 109.46%
R3_SPIKE_SYS__001031.LAB 12/5/22 15:16:48 4.7 190.9 0.98 0.3 2.8 0.323 0.068 106.89%
R3_SPIKE_SYS__001032.LAB 12/5/22 15:16:57 4.7 190.9 0.98 0.3 2.8 0.321 0.067 109.19%
R3_SPIKE_SYS__001033.LAB 12/5/22 15:17:05 4.8 190.9 0.98 0.2 2.7 0.311 0.065 109.74%
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Method 320/321 QA/QC

Client: Northern Natural Gas Test Location: Unit 30
Facility: Clifton Compressor Station Date: 12/5/2022
Project #: M224514 Operator: S. Sands
Operating Condition: Normal FTIR s/n: 111171031

Post 3 CTS, System Purge

Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCI ppmvw SF6 Recovery %
%V deg C atm ppmv wet ppmv wet ppmv wet Ethylene
R3_GASCAL_SYS__001039.LAB 12/5/22 15:18:18 0.6 190.9 0.98 97.7 1.0 0.006 101.0%
R3_GASCAL_SYS__001040.LAB 12/5/22 15:18:27 0.6 191.0 0.98 97.0 1.0 0.018 100.3%
R3_GASCAL_SYS__001041.LAB 12/5/22 15:18:35 0.5 191.0 0.97 97.8 0.6 0.028 101.1%
R3_GASCAL_SYS__001042.LAB 12/5/22 15:18:43 0.5 191.0 0.98 97.4 0.6 0.021 100.6%
R3_GASCAL_SYS__001043.LAB 12/5/22 15:18:51 0.4 191.0 0.98 97.8 0.4 0.034 101.1%
R3_GASCAL_SYS__001044.LAB 12/5/22 15:19:00 0.4 191.0 0.98 97.9 0.3 0.016 101.1%
R3_GASCAL_SYS__001045.LAB 12/5/22 15:19:08 0.4 191.0 0.98 97.2 0.3 -0.002 100.5%
R3_GASCAL_SYS__001046.LAB 12/5/22 15:19:16 0.4 191.0 0.98 98.1 0.3 0.029 101.4%
Post 4 Native Effluent Prior to Analyte Spike
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCI ppmvw SF6
%oV deg C atm ppmv wet ppmv wet ppmv wet
R4_SYS__001159.LAB 12/5/22 16:26:38 5.1 190.9 0.98 0.3 0.1 0.009
R4_SYS__001160.LAB 12/5/22 16:27:40 5.0 190.9 0.98 0.0 0.1 0.001
R4_SYS__001161.LAB 12/5/22 16:28:42 5.1 190.9 0.98 0.2 0.1 0.013
0.1 0.008
Post 4 Effluent Spike Using Analyte
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Dilution Recovery %
%o deg C atm ppmv wet ppmv wet ppmv wet Factor HCl ppmvw
RASPIKE_SYS__001173.LAB 12/5/22 16:31:39 4.6 190.9 0.98 0.7 3.0 0.345 0.072 103.72%
RASPIKE_SYS__001174.LAB 12/5/22 16:31:48 4.7 190.9 0.98 0.2 2.9 0.345 0.072 100.58%
RASPIKE_SYS__001175.LAB 12/5/22 16:31:56 4.7 190.9 0.98 0.9 3.0 0.348 0.073 102.21%
RASPIKE_SYS__001176.LAB 12/5/22 16:32:04 4.7 190.9 0.98 -0.1 3.0 0.344 0.072 102.84%
RASPIKE_SYS__001177.LAB 12/5/22 16:32:12 4.6 190.9 0.98 -0.1 3.0 0.357 0.075 98.83%
RASPIKE_SYS__001178.LAB 12/5/22 16:32:21 4.7 190.9 0.98 0.3 3.0 0.337 0.071 105.05%
RASPIKE_SYS__001179.LAB 12/5/22 16:32:29 4.7 190.9 0.98 0.6 2.9 0.334 0.070 103.96%
RASPIKE_SYS__001180.LAB 12/5/22 16:32:37 4.7 190.9 0.98 0.1 3.0 0.329 0.069 108.52%
Post 4 CTS, System Purge
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Recovery %
%oV deg C atm ppmv wet ppmv wet ppmv wet Ethylene
RAGASCAL_SYS__001187.LAB 12/5/22 16:33:54 0.7 190.9 0.98 97.9 0.3 0.015 101.2%
RAGASCAL_SYS__001188.LAB 12/5/22 16:34:02 0.6 190.9 0.98 97.6 0.5 0.024 100.9%
RAGASCAL_SYS__001189.LAB 12/5/22 16:34:11 0.6 190.9 0.98 97.5 0.4 0.005 100.8%
RAGASCAL_SYS__001190.LAB 12/5/22 16:34:19 0.5 190.9 0.98 97.4 0.6 0.019 100.7%
RAGASCAL_SYS__001191.LAB 12/5/22 16:34:27 0.5 190.9 0.98 97.3 0.3 0.004 100.5%
RAGASCAL_SYS__001192.LAB 12/5/22 16:34:35 0.5 190.9 0.98 97.6 0.3 0.007 100.8%
RAGASCAL_SYS__001193.LAB 12/5/22 16:34:43 0.5 190.9 0.98 97.4 0.4 0.016 100.7%
RAGASCAL_SYS__001194.LAB 12/5/22 16:34:52 0.4 190.9 0.98 98.1 0.5 -0.007 101.4%
Post 5 Native Effluent Prior to Analyte Spike
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6
%V deg C atm ppmv wet ppmv wet ppmv wet
R5_SYS__001313.LAB 12/5/22 17:43:31 5.2 191.0 0.98 0.2 0.0 0.009
R5_SYS__001314.LAB 12/5/22 17:44:32 5.2 191.0 0.98 0.3 0.0 0.006
R5_SYS__001315.LAB 12/5/22 17:45:34 5.2 191.0 0.98 0.1 -0.1 0.000
0.0 0.005
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Client: Northern Natural Gas
Facility: Clifton Compressor Station

Project #: M224514

Operating Condition: Normal

Post 5 Effluent Spike Using Analyte

Test Location:
Date
Operator:
FTIR s/n

: Unit 30

. 12/5/2022
: S. Sands

: 111171031

Method 320/321 QA/QC

Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Dilution Recovery %
%V deg C atm ppmv wet ppmv wet ppmv wet Factor HCl ppmvw
RSSPIKE_SYS__001340.LAB 12/5/22 17:49:23 4.7 191.0 0.98 0.5 2.9 0.339 0.071 106.91%
RSSPIKE_SYS__001341.LAB 12/5/22 17:49:31 4.6 191.0 0.98 -0.1 2.7 0.383 0.080 87.23%
RSSPIKE_SYS__001342.LAB 12/5/22 17:49:39 4.7 191.0 0.98 0.0 2.9 0.380 0.080 95.42%
RSSPIKE_SYS__001343.LAB 12/5/22 17:49:47 4.7 191.0 0.98 -0.1 2.9 0.376 0.079 96.22%
RSSPIKE_SYS__001344.LAB 12/5/22 17:49:55 4.7 191.0 0.98 0.1 2.9 0.384 0.081 93.89%
RSSPIKE_SYS__001345.LAB 12/5/22 17:50:04 4.7 191.0 0.98 -0.1 3.0 0.369 0.078 98.55%
RSSPIKE_SYS__001346.LAB 12/5/22 17:50:12 4.7 191.0 0.98 0.2 3.0 0.379 0.080 97.37%
RSSPIKE_SYS__001347.LAB 12/5/22 17:50:20 4.7 191.0 0.98 0.0 3.0 0.373 0.078 97.61%
Post 5 CTS, System Purge
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Recovery %
%o deg C atm ppmv wet ppmv wet ppmv wet Ethylene
RSGASCAL_SYS__001363.LAB 12/5/22 17:52:57 0.3 191.0 0.98 97.5 0.5 0.023 100.8%
RSGASCAL_SYS__001364.LAB 12/5/22 17:53:05 0.3 191.0 0.98 97.3 0.4 0.006 100.5%
RSGASCAL_SYS__001365.LAB 12/5/22 17:53:13 0.3 191.0 0.98 98.6 0.7 0.006 101.9%
RSGASCAL_SYS__001366.LAB 12/5/22 17:53:21 0.3 191.0 0.98 98.0 0.3 0.000 101.3%
RSGASCAL_SYS__001367.LAB 12/5/22 17:53:30 0.2 191.0 0.98 97.7 0.2 0.013 101.0%
RSGASCAL_SYS__001368.LAB 12/5/22 17:53:38 0.3 191.0 0.98 98.4 0.6 0.000 101.7%
RSGASCAL_SYS__001369.LAB 12/5/22 17:53:46 0.2 191.0 0.98 97.6 0.1 -0.006 100.9%
RSGASCAL_SYS__001370.LAB 12/5/22 17:53:54 0.2 191.0 0.98 98.6 0.1 0.030 101.9%
Post 6 Native Effluent Prior to Analyte Spike
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6
%oV deg C atm ppmv wet ppmv wet ppmv wet
R6_SYS__001459.LAB 12/5/22 18:59:03 5.3 190.9 0.97 0.2 0.0 0.006
R6_SYS__001460.LAB 12/5/22 19:00:04 5.3 190.9 0.97 0.1 0.0 0.002
R6_SYS__001461.LAB 12/5/22 19:01:06 5.3 191.0 0.97 0.2 -0.1 0.006
0.0 0.005
Post 6 Effluent Spike Using Analyte
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCI ppmvw SF6 Dilution Recovery %
%oV deg C atm ppmv wet ppmv wet ppmv wet Factor HCl ppmvw
R6_SPIKESYS__001479.LAB 12/5/22 19:05:13 4.9 190.9 0.97 0.1 2.7 0.342 0.072 98.44%
R6_SPIKESYS__001480.LAB 12/5/22 19:05:21 4.9 190.9 0.97 -0.2 2.7 0.369 0.078 90.90%
R6_SPIKESYS__001481.LAB 12/5/22 19:05:29 4.8 190.9 0.97 0.0 2.8 0.356 0.075 95.77%
R6_SPIKESYS__001482.LAB 12/5/22 19:05:37 5.0 190.9 0.97 -0.2 2.6 0.328 0.069 97.57%
R6_SPIKESYS__001483.LAB 12/5/22 19:05:46 4.9 191.0 0.97 0.4 2.6 0.329 0.069 97.47%
R6_SPIKESYS__001484.LAB 12/5/22 19:05:54 4.8 191.0 0.97 -0.2 2.6 0.333 0.070 96.73%
R6_SPIKESYS__001485.LAB 12/5/22 19:06:02 4.9 191.0 0.97 0.3 2.6 0.345 0.072 92.05%
R6_SPIKESYS__001486.LAB 12/5/22 19:06:10 4.9 191.0 0.97 0.1 2.5 0.306 0.064 101.31%
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Client: Northern Natural Gas
Facility: Clifton Compressor Station
Project #: M224514

Operating Condition: Normal

Post 6 CTS, System Purge

Test Location:
Date
Operator:
FTIR s/n

Method 320/321 QA/QC

: Unit 30

. 12/5/2022
: S. Sands

: 111171031

Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCI ppmvw SF6 Recovery %
%V deg C atm ppmv wet ppmv wet ppmv wet Ethylene
R6_GASCALSYS__001493.LAB 12/5/22 19:07:28 0.7 191.0 0.97 98.2 0.4 0.009 101.5%
R6_GASCALSYS__001494.LAB 12/5/22 19:07:36 0.6 191.0 0.97 98.1 0.3 0.033 101.4%
R6_GASCALSYS__001495.LAB 12/5/22 19:07:44 0.5 191.0 0.97 98.2 0.3 0.002 101.4%
R6_GASCALSYS__001496.LAB 12/5/22 19:07:53 0.4 191.0 0.97 98.3 0.1 0.023 101.6%
R6_GASCALSYS__001497.LAB 12/5/22 19:08:01 0.4 191.0 0.97 98.8 0.2 -0.005 102.2%
R6_GASCALSYS__001498.LAB 12/5/22 19:08:09 0.3 191.0 0.97 98.0 0.2 0.009 101.3%
R6_GASCALSYS__001499.LAB 12/5/22 19:08:17 0.2 191.0 0.97 98.1 0.1 0.016 101.4%
R6_GASCALSYS__001500.LAB 12/5/22 19:08:26 0.2 191.0 0.97 98.0 0.1 -0.009 101.3%
Post Test CTS, Direct Purge
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Recovery %
%o deg C atm ppmv wet ppmv wet ppmv wet Ethylene
R6_CTS_DIR_001557.LAB 12/5/22 19:28:05 0.0 191.1 0.97 96.1 0.2 0.009 99.4%
R6_CTS_DIR_001558.LAB 12/5/22 19:28:13 0.0 191.1 0.97 96.5 -0.1 0.007 99.7%
R6_CTS_DIR_001559.LAB 12/5/22 19:28:22 0.0 191.1 0.97 96.1 -0.3 0.012 99.3%
R6_CTS_DIR_001560.LAB 12/5/22 19:28:30 0.0 191.1 0.97 96.3 0.2 0.004 99.6%
R6_CTS_DIR_001561.LAB 12/5/22 19:28:38 0.0 191.1 0.97 96.3 -0.1 0.017 99.5%
R6_CTS_DIR_001562.LAB 12/5/22 19:28:46 0.0 191.1 0.97 96.0 -0.3 0.007 99.2%
R6_CTS_DIR_001563.LAB 12/5/22 19:28:55 0.0 191.1 0.97 96.0 0.1 0.009 99.2%
R6_CTS_DIR_001564.LAB 12/5/22 19:29:03 0.0 191.1 0.97 96.3 0.1 0.006 99.5%
Average 96.2
Post Test N2, Direct Purge
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6
%oV deg C atm ppmv wet ppmv wet ppmv wet
N2_DIR_001569.LAB 12/5/22 19:32:14 0.0 191.1 0.97 0.2 0.0 0.001
N2_DIR_001570.LAB 12/5/22 19:34:26 0.0 191.0 0.97 0.1 0.1 0.001
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Client: Northern Natural Gas
Facility: Clifton Compressor Station
Project #: M224514
Operating Condition: Normal

System Leak Check: 0.0 mL/min

Nitrogen (Zero) Direct to FTIR

Test Location:
Date:
Operator:
FTIR s/n:

Method 320/321 QA/QC

Unit 30
12/6/2022
S. Sands
111171031

Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6
%V deg C atm ppmv wet ppmv wet ppmv wet
N2_DIR_000056.LAB 12/6/22 7:10:31 0.0 191.0 1.28 0.1 0.0 0.000
N2_DIR_000057.LAB 12/6/22 7:10:39 0.0 191.0 1.28 0.0 -0.1 0.003
N2_DIR_000058.LAB 12/6/22 7:10:48 0.0 191.0 1.28 -0.1 -0.1 -0.006
N2_DIR_000059.LAB 12/6/22 7:10:56 0.0 190.9 1.28 0.0 0.1 -0.008
N2_DIR_000060.LAB 12/6/22 7:11:04 0.0 190.9 1.28 0.0 -0.1 0.002
N2_DIR_000061.LAB 12/6/22 7:11:12 0.0 191.0 1.28 0.0 0.1 -0.004
N2_DIR_000062.LAB 12/6/22 7:11:20 0.0 191.0 1.28 0.1 0.1 0.000
N2_DIR_000063.LAB 12/6/22 7:12:04 0.0 190.9 0.97 -0.1 -0.1 0.004
N2_DIR_000064BKG.LAB 12/6/22 7:14:25 0.0 191.0 0.97 0.0 0.0 0.000
Calibration Transfer Standard (CTS), Direct to FTIR
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Recovery %
%V deg C atm ppmv wet ppmv wet ppmv wet Ethylene
CTS_DIR_000081.LAB 12/6/22 7:17:12 0.0 191.0 0.97 96.3 -0.1 0.003 97.2%
CTS_DIR_000082.LAB 12/6/22 7:17:21 0.0 191.1 0.97 96.6 0.0 0.004 97.6%
CTS_DIR_000083.LAB 12/6/22 7:17:29 0.0 191.1 0.97 96.2 -0.2 -0.004 97.1%
CTS_DIR_000084.LAB 12/6/22 7:17:37 0.0 191.1 0.97 96.5 -0.1 0.016 97.5%
CTS_DIR_000085.LAB 12/6/22 7:17:45 0.0 191.1 0.97 96.4 0.0 0.014 97.4%
CTS_DIR_000086.LAB 12/6/22 7:17:54 0.0 191.1 0.97 96.6 0.1 0.005 97.6%
CTS_DIR_000087.LAB 12/6/22 7:18:02 0.0 191.0 0.97 96.4 -0.1 0.002 97.4%
CTS_DIR_000088.LAB 12/6/22 7:18:10 0.0 191.0 0.97 97.0 -0.2 0.003 98.0%
Average 96.5 97.5%
Analyte Spike Gas (HCI ppmvw) Direct to FTIR
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Recovery %
%V deg C atm ppmv wet ppmv wet ppmv wet HCl ppmvw
HCL_DIR_000095.LAB 12/6/22 7:20:05 0.0 191.0 0.97 -0.5 43.4 4.810 87.4%
HCL_DIR_000096.LAB 12/6/22 7:20:14 0.0 191.0 0.97 -0.6 44.3 4.799 89.1%
HCL_DIR_000097.LAB 12/6/22 7:20:22 0.0 191.0 0.97 -0.6 44.6 4.795 89.8%
HCL_DIR_000098.LAB 12/6/22 7:20:30 0.0 191.0 0.97 -0.5 45.0 4.808 90.5%
HCL_DIR_000099.LAB 12/6/22 7:20:38 0.0 190.9 0.97 -0.3 45.0 4.800 90.6%
HCL_DIR_000100.LAB 12/6/22 7:20:47 0.0 191.0 0.97 -0.5 44.0 4.790 88.5%
HCL_DIR_000101.LAB 12/6/22 7:20:55 0.0 191.0 0.97 -0.6 45.2 4.795 90.9%
HCL_DIR_000102.LAB 12/6/22 7:21:03 0.0 191.0 0.97 -0.3 45.3 4.797 91.2%
Average 44.6 4.799 89.8%
CTS, System Purge
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Recovery %
%V deg C atm ppmv wet ppmv wet ppmv wet Ethylene
CTS_RT_000192.LAB 12/6/22 7:35:06 0.5 190.9 0.97 99.2 0.0 0.006 102.7%
CTS_RT_000193.LAB 12/6/22 7:35:15 0.5 191.0 0.97 100.2 0.0 -0.002 103.8%
CTS_RT_000194.LAB 12/6/22 7:35:23 0.5 190.9 0.97 99.8 0.0 0.031 103.5%
CTS_RT_000195.LAB 12/6/22 7:35:31 0.4 190.9 0.97 98.9 -0.1 0.006 102.4%
CTS_RT_000196.LAB 12/6/22 7:35:39 0.4 190.9 0.97 99.9 0.0 0.020 103.5%
CTS_RT_000197.LAB 12/6/22 7:35:48 0.3 190.9 0.97 99.9 0.2 0.039 103.5%
CTS_RT_000198.LAB 12/6/22 7:35:56 0.4 190.9 0.97 98.8 0.1 -0.004 102.4%
CTS_RT_000199.LAB 12/6/22 7:36:04 0.3 190.9 0.97 99.0 -0.1 0.026 102.6%

Response Time Test
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Method 320/321 QA/QC

Client: Northern Natural Gas Test Location: Unit 30
Facility: Clifton Compressor Station Date: 12/6/2022
Project #: M224514 Operator: S. Sands
Operating Condition: Normal FTIR s/n: 111171031
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 R.esponse
%V deg C atm ppmv wet ppmv wet ppmv wet Time (sec)
CTS_RT_000188.LAB 12/6/22 7:34:33 4.7 190.9 0.97 0.9 0.1 0.006 -
CTS_RT_000189.LAB 12/6/22 7:34:41 2.1 190.9 0.97 63.3 0.3 -0.011 16.265
CTS_RT_000190.LAB 12/6/22 7:34:50 0.9 190.9 0.97 99.0 0.2 0.030 24.265
Zero Gas System Purge and Response Time Test
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 R_esponse
%V deg C atm ppmv wet ppmv wet ppmv wet Time (sec)
CTS_RT_000200.LAB 12/6/22 7:36:12 0.3 190.9 0.97 99.6 0.0 0.044 -
CTS_RT_000201.LAB 12/6/22 7:36:21 0.8 190.9 0.97 66.6 0.1 0.011 16.267
CTS_RT_000202.LAB 12/6/22 7:36:29 0.3 190.9 0.97 0.3 -0.1 -0.011 24.542
Pre 1 Native Effluent Prior to Analyte Spike
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6
%V deg C atm ppmv wet ppmv wet ppmv wet
R7_PRESPIKE_SYS_000240.LAB 12/6/22 7:42:13 4.9 191.1 0.97 -0.1 0.2 0.006
R7_PRESPIKE_SYS_000241.LAB 12/6/22 7:42:21 4.9 191.0 0.97 -0.5 0.2 0.009
R7_PRESPIKE_SYS_000242.LAB 12/6/22 7:42:29 4.9 191.0 0.97 -0.2 0.4 -0.011
0.3 0.002
Pre 1 Effluent Spike Using Analyte
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Dilution Recovery %
%V deg C atm ppmv wet ppmv wet ppmv wet Factor HCI ppmvw
R7_PRESPIKE_SYS_000260.LAB 12/6/22 7:44:58 4.7 191.1 0.97 -0.1 3.3 0.385 0.080 85.7%
R7_PRESPIKE_SYS_000261.LAB 12/6/22 7:45:06 4.7 191.0 0.97 0.2 3.3 0.366 0.076 91.2%
R7_PRESPIKE_SYS_000262.LAB 12/6/22 7:45:14 4.7 191.0 0.97 0.0 3.2 0.380 0.079 83.6%
R7_PRESPIKE_SYS_000263.LAB 12/6/22 7:45:23 4.8 191.0 0.97 0.1 3.1 0.372 0.078 82.5%
R7_PRESPIKE_SYS_000264.LAB 12/6/22 7:45:31 4.8 190.9 0.97 -0.1 2.9 0.369 0.077 77.6%
R7_PRESPIKE_SYS_000265.LAB 12/6/22 7:45:39 4.7 191.0 0.97 0.3 3.0 0.362 0.075 82.1%
R7_PRESPIKE_SYS_000266.LAB 12/6/22 7:45:47 4.7 191.0 0.97 -0.1 3.0 0.363 0.076 81.6%
R7_PRESPIKE_SYS_000267.LAB 12/6/22 7:45:56 4.7 191.0 0.97 -0.3 2.8 0.346 0.072 81.2%
Post 1 Native Effluent Prior to Analyte Spike
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6
%V deg C atm ppmv wet ppmv wet ppmv wet
R7_SYS_000326.LAB 12/6/22 8:47:24 5.2 190.9 0.97 0.0 0.2 0.006
R7_SYS_000327.LAB 12/6/22 8:48:26 5.2 190.9 0.97 0.0 0.3 -0.004
R7_SYS_000328.LAB 12/6/22 8:49:28 5.2 191.0 0.97 0.0 0.1 -0.007
0.2 -0.002
Post 1 Effluent Spike Using Analyte
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Dilution Recovery %
%V deg C atm ppmv wet ppmv wet ppmv wet Factor HCl ppmvw
R7_POSTSPIKE_SYS_000337.LAB 12/6/22 8:51:19 4.8 191.0 0.97 0.3 2.9 0.362 0.075 81.17%
R7_POSTSPIKE_SYS_000338.LAB 12/6/22 8:51:27 4.9 191.0 0.97 0.4 33 0.371 0.077 90.58%
R7_POSTSPIKE_SYS_000339.LAB 12/6/22 8:51:35 4.8 191.0 0.97 0.0 3.1 0.352 0.073 90.25%
R7_POSTSPIKE_SYS_000340.LAB 12/6/22 8:51:43 4.9 191.0 0.97 0.5 3.0 0.348 0.073 89.14%
R7_POSTSPIKE_SYS_000341.LAB 12/6/22 8:51:52 4.9 191.0 0.97 0.4 3.1 0.336 0.070 95.24%
R7_POSTSPIKE_SYS_000342.LAB 12/6/22 8:52:00 4.9 191.0 0.97 0.0 3.0 0.327 0.068 94.43%
R7_POSTSPIKE_SYS_000343.LAB 12/6/22 8:52:08 4.9 190.9 0.97 0.3 3.1 0.352 0.073 90.65%
R7_POSTSPIKE_SYS_000344.LAB 12/6/22 8:52:16 4.9 190.9 0.97 0.1 3.1 0.326 0.068 95.94%
Post 1 CTS, System Purge
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Method 320/321 QA/QC

Client: Northern Natural Gas Test Location: Unit 30
Facility: Clifton Compressor Station Date: 12/6/2022
Project #: M224514 Operator: S. Sands
Operating Condition: Normal FTIR s/n: 111171031
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Recovery %
%V deg C atm ppmv wet ppmv wet ppmv wet Ethylene
R7_CTS_SYS_000365.LAB 12/6/22 8:55:34 0.0 191.0 0.97 98.9 -0.1 0.023 102.5%
R7_CTS_SYS_000366.LAB 12/6/22 8:55:42 0.0 191.0 0.97 99.3 0.2 0.010 102.9%
R7_CTS_SYS_000367.LAB 12/6/22 8:55:50 0.0 191.0 0.97 99.0 0.1 0.023 102.6%
R7_CTS_SYS_000368.LAB 12/6/22 8:55:58 0.0 190.9 0.97 98.7 0.2 0.005 102.3%
R7_CTS_SYS_000369.LAB 12/6/22 8:56:07 0.0 191.0 0.97 99.7 0.0 -0.002 103.4%
R7_CTS_SYS_000370.LAB 12/6/22 8:56:15 0.0 191.0 0.97 99.2 -0.1 0.019 102.8%
R7_CTS_SYS_000371.LAB 12/6/22 8:56:23 0.0 191.0 0.97 98.9 0.0 0.010 102.5%
R7_CTS_SYS_000372.LAB 12/6/22 8:56:31 0.0 191.0 0.97 99.7 0.0 -0.008 103.3%
Post Test CTS, Direct Purge
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6 Recovery %
%V deg C atm ppmv wet ppmv wet ppmv wet Ethylene
CTS_DIR_000441.LAB 12/6/22 9:08:20 0.0 191.2 0.97 96.0 0.0 0.007 99.5%
CTS_DIR_000442.LAB 12/6/22 9:08:28 0.0 191.2 0.97 96.1 0.0 0.010 99.6%
CTS_DIR_000443.LAB 12/6/22 9:08:36 0.0 191.1 0.97 96.0 0.0 0.008 99.5%
CTS_DIR_000444.LAB 12/6/22 9:08:44 0.0 191.1 0.97 96.0 0.1 0.010 99.4%
CTS_DIR_000445.LAB 12/6/22 9:08:53 0.0 191.1 0.97 96.3 0.2 0.009 99.8%
CTS_DIR_000446.LAB 12/6/22 9:09:01 0.0 191.1 0.97 95.8 0.1 0.006 99.3%
CTS_DIR_000447.LAB 12/6/22 9:09:09 0.0 191.1 0.97 96.0 -0.2 0.000 99.5%
CTS_DIR_000448.LAB 12/6/22 9:09:17 0.0 191.0 0.97 96.4 0.0 0.009 99.8%
Average 96.1
Post Test N2, Direct Purge
Spectrum Date Time H20% FTIR Gas Cell Temperature FTIR Gas Cell Pressure Ethylene HCl ppmvw SF6
%V deg C atm ppmv wet ppmv wet ppmv wet
N2_DIR_000458.LAB 12/6/22 9:11:44 0.0 191.0 0.97 0.1 0.2 -0.003
N2_DIR_000459.LAB 12/6/22 9:11:52 0.0 191.0 0.97 0.1 -0.1 -0.001
N2_DIR_000460.LAB 12/6/22 9:12:00 0.0 191.0 0.97 0.0 0.3 0.006
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Northern Natural Gas
Clifton Compressor Station

Unit 30

301 Validation LOD Calculations

Date Time H,0 zero HCI Zero HF Zero Formaldehyde Zero
12/5/2022 10:14:05 0.01 0.0 0.0 0.4
12/5/2022 10:14:13 0.00 0.1 0.1 0.4
12/5/2022 10:14:21 0.00 0.0 0.1 0.2
12/5/2022 10:14:29 0.01 0.0 0.0 0.2
12/5/2022 10:14:38 0.02 0.2 0.0 0.0
12/5/2022 10:14:46 0.03 0.0 0.1 0.5
12/5/2022 10:14:54 0.00 0.2 0.1 0.0
12/5/2022 10:15:02 0.03 0.2 0.1 0.3
12/5/2022 10:15:11 0.01 0.1 0.1 0.0
12/5/2022 10:15:19 0.01 0.2 0.1 0.0
Average 0.010376 0.044833 0.001256 0.061809
Date Time H,O zero HCI Zero HF Zero Formaldehyde Zero
12/5/2022 12:52:36 0.01 0.1 0.0 0.1
12/5/2022 12:52:44 0.02 0.1 0.1 0.0
12/5/2022 12:52:52 0.00 0.1 0.0 0.0
12/5/2022 12:53:00 0.01 0.2 0.1 0.1
12/5/2022 12:53:09 0.04 0.2 0.1 0.0
12/5/2022 12:53:17 0.03 0.1 0.2 0.0
12/5/2022 12:53:25 0.02 0.0 0.0 0.0
12/5/2022 12:53:33 0.01 0.0 0.0 0.0
12/5/2022 12:53:42 0.02 0.0 0.0 0.0
Average 0.016458 0.054344 0.043359 -0.007659
12/5/2022 14:09:10 0.04 0.0 0.1 0.0
12/5/2022 14:09:18 0.00 0.1 0.1 0.0
12/5/2022 14:09:26 0.02 0.2 0.0 0.0
12/5/2022 14:09:34 0.00 0.0 0.1 0.0
12/5/2022 14:09:43 0.04 0.1 0.1 0.0
12/5/2022 14:09:51 0.02 0.0 0.0 0.0
12/5/2022 14:09:59 0.03 0.0 0.1 0.0
12/5/2022 14:10:07 0.01 0.2 0.0 0.0
12/5/2022 14:10:16 0.04 0.1 0.0 0.0
12/5/2022 14:10:24 0.01 0.1 0.0 0.0
Average 0.020467 -0.030375 -0.027951 0.006864
Date Time H,O zero HCI Zero HF Zero Formaldehyde Zero
12/5/2022 15:25:40 0.19 0.4 0.0 0.0
12/5/2022 15:25:48 0.22 0.0 0.0 0.0
12/5/2022 15:25:57 0.20 0.2 0.0 0.0
12/5/2022 15:26:05 0.20 0.2 0.0 0.0
12/5/2022 15:26:13 0.20 0.1 0.0 0.0
12/5/2022 15:26:21 0.18 0.0 0.1 0.0
12/5/2022 15:26:29 0.16 0.0 0.1 0.0
12/5/2022 15:26:38 0.17 0.0 0.0 0.0
Average 0.189003 0.097658 0.015401 0.001740
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Date Time H,0 zero HCI Zero HF Zero Formaldehyde Zero
12/5/2022 16:38:51 0.29 0.0 0.1 0.0
12/5/2022 16:38:59 0.30 0.1 0.1 0.0
12/5/2022 16:39:08 0.32 0.1 0.0 0.0
12/5/2022 16:39:16 0.27 0.0 0.0 0.0
12/5/2022 16:39:24 0.27 0.0 0.3 0.0
12/5/2022 16:39:32 0.30 0.2 0.1 0.0
12/5/2022 16:39:41 0.31 0.1 0.1 0.0
12/5/2022 16:39:49 0.28 0.1 0.1 0.1
12/5/2022 16:39:57 0.26 0.2 0.1 0.0
Average 0.291611 0.021139 0.038278 0.019830
Date Time H,0 zero HCI Zero HF Zero Formaldehyde Zero
12/5/2022 17:58:49 0.06 0.1 0.1 0.0
12/5/2022 17:58:57 0.03 0.0 0.0 0.0
12/5/2022 17:59:05 0.05 0.0 0.1 0.0
12/5/2022 17:59:13 0.04 0.1 0.0 0.0
12/5/2022 17:59:22 0.05 0.1 0.2 0.0
12/5/2022 17:59:30 0.06 0.4 0.1 0.0
12/5/2022 17:59:38 0.03 0.1 0.1 0.0
12/5/2022 17:59:46 0.05 0.3 -0.1 0.0
12/5/2022 17:59:54 0.05 0.0 0.1 0.0
12/5/2022 18:00:03 0.05 0.0 0.0 0.0
Average 0.049058 0.037485 -0.032057 0.016319
Date Time H,O zero HCI Zero HF Zero Formaldehyde Zero
12/5/2022 19:13:50 0.19 0.2 0.0 0.0
12/5/2022 19:13:58 0.11 0.1 0.0 0.0
12/5/2022 19:14:06 0.09 0.2 0.1 0.0
12/5/2022 19:14:15 0.11 0.0 0.0 0.0
12/5/2022 19:14:23 0.10 0.1 0.1 0.0
12/5/2022 19:14:31 0.10 0.3 0.0 0.0
12/5/2022 19:14:39 0.08 0.1 0.1 0.0
12/5/2022 19:14:48 0.09 -0.1 0.1 0.0
12/5/2022 19:14:56 0.09 0.1 0.1 0.0
1/0/1900 0:00:00 0.00 0.0 0.0 0.0
Average 0.093730 0.074120 0.040005 -0.001027
Date Time H,O zero HCI Zero HF Zero Formaldehyde Zero
12/6/2022 9:04:53 0.00 0.0 0.1 0.1
12/6/2022 9:05:01 0.01 -0.1 0.1 0.0
12/6/2022 9:05:09 0.05 0.2 0.1 0.0
12/6/2022 9:05:18 0.03 0.2 0.0 0.0
12/6/2022 9:05:26 0.03 0.1 0.0 0.0
12/6/2022 9:05:34 0.04 0.1 0.1 0.0
12/6/2022 9:05:42 0.02 0.0 0.0 0.0
12/6/2022 9:05:51 0.02 0.0 0.1 0.0
12/6/2022 9:05:59 0.03 0.0 0.2 0.0
12/6/2022 9:06:07 0.08 0.2 0.0 0.0
12/6/2022 9:06:15 0.17 0.0 0.2 0.0
1/0/1900 0:00:00 0.00 0.0 0.0 0.0
Average 0.039353 -0.024552 0.019483 -0.001174
Average of blanks 0.089 0.034 0.012 0.012
Standard Deviation 0.094 0.042 0.028 0.021
MDL 0.28 0.125 0.083 0.062
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Appendix H - Calibration and Response Time Data
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Client:

Northern Natural Gas

Facility: Clifton Compressor Station
Project #: M224514
Test Location: Unit 30
Date: 12/5/2022
Operator: S. Sands
Operating Condition Normal
Sample System: FTIR
Probe Length: 3.0 ft Point Markings (including port length):
Probe Type: FTIR Point # Inches
Sample Plane: FTIR 1 14.02
Port Length: 4 in. 2 34.00
Port Size (diameter): 4 in. 3 53.98
Port Type: Flange
Duct Shape: Rectangular
Length (traverse side of duct): 5 ft
Width: 8 ft
Location of Test Ports: Side of duct
Duct Area: 40.00 Sq. Ft.
Number of Ports Sampled: 1 Ideal Upstream Distance 12.3 Feet
Number of Points per Port: 3 Ideal Downstream Distance 49.2 Feet
Total Number of Traverse Points: 3
Calibration Gases
. . . Difference, % of Expiration Final Bottle
Type Setting Cylinder ID Cylinder Value Analyzer Response Span Date Mid cylinder % of high cylinder | Pressure, PSI
Zero CC54995 0 -0.42 0.94% 7/6/2030 >500
co Mid CC15116 19.79 19.82 -0.07% 2/8/2029 44.28% >500
ppmvw High SG9167243BAL 44.69 43.83 1.93% 4/27/2029 >500
Zero CC15116 0.0 0.01 -0.04% 2/8/2029 >500
02 Mid CC54995 12.24 12.21 0.13% 7/6/2030 54.64% >500
% (dry) High CC332317 22.4 22.41 -0.04% 7/15/2029 [ >500
. . —n Final Bottle
Type Compound Cylinder ID Cylinder Value Expiration Date Pressure, PSI
Zero Gas Nitrogen 0.0000 N/A >500
Calibration Transfer
AALO070174 . 18/2
Standard Ethylene 070 99.03 5/18/2030 >500
Analyte Spike HCI ppmvw 49.67 >500
Gas SF6 CC506930 5.006 9/19/2024 500
Response Time Data
Type RM Analyzer Make/Model RM Analyzer s/n Analyzer Span RM Gas Span
CO ppmvw MKS 2030 111171031 1000 44.69
02 % (dry) ECOM 01440D1/3935 25 22.4
Start 95% Response Time (min)
Upscale 0.25
Downscale 0.25
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for use on common stacks with multiple dissimilar boilers or wet scrubber s
Part 75 Stratification Test Results Summary
Northern Natural Gas
Clifton Compressor Station
Unit 30
December 5, 2022

Number of Ports Sampled: 5

Number of Points per Port: 3

Total Number of Traverse Points: 15

Point Actual %
Marking, Difference
Port No. | Point No.| Inches Time 0,% 0,%
1 1 14 11:33 15.82 3.86
2 34 11:37 15.96 3.01
3 54 11:41 15.87 3.55
2 1 74 11:43 16.59 0.82
2 94 11:47 17.07 3.74
3 114 11:51 17.22 4.65
3 1 14 11:56 16.59 0.82
2 34 12:00 16.46 0.03
3 54 12:04 15.94 3.13
4 4 74 12:09 15.90 3.37
5 94 12:13 16.83 2.28
6 114 12:17 17.03 3.50
5 1 14 12:22 17.01 3.37
2 34 12:26 16.22 1.43
3 54 12:30 16.31 0.88
Average 16.45
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Client: Northern Natural Gas

Facility: Clifton Compressor Station

Project #: M224514
02 % Correction: 15

CO ppmvw Correction Data

Test Location: Unit 30
Date: 12/5/22
Operator: S. Sands

Run # Cma Precal Postcal Pre zero Post zero Co Cm C Cgas Span Bias Span Drift Zero Bias Zero Drift
1 19.79 20.42 20.57 -0.07 0.09 0.01 20.50 9.06 8.7 -1.67 0.33 -1.14 0.34
2 19.79 20.57 20.29 0.09 0.18 0.14 20.43 10.42 10.0 -1.05 -0.62 -1.36 0.22
3 19.79 20.29 20.31 0.18 0.15 0.17 20.30 5.02 4.8 -1.09 0.03 -1.27 -0.08
4 19.79 20.31 20.33 0.15 0.08 0.11 20.32 4.35 4.2 -1.14 0.05 -1.12 -0.15
5 19.79 20.33 20.52 0.08 0.36 0.22 20.42 4.63 4.3 -1.55 0.41 -1.75 0.62
6 19.79 20.52 20.90 0.36 0.87 0.61 20.71 4.27 3.6 -2.40 0.85 -2.88 1.13
02 % (dry) Correction Data
Run # Cma Precal Postcal Pre zero Post zero Co Cm C Cgas Span Bias Span Drift Zero Bias Zero Drift
1 12.24 12.14 11.97 0.09 -0.23 -0.07 12.06 16.52 16.7 1.07 -0.76 1.07 -1.43
2 12.24 11.97 11.94 -0.23 0.09 -0.07 11.96 16.42 16.8 1.21 -0.13 -0.36 1.43
3 12.24 11.94 12.01 0.09 -0.17 -0.04 11.98 16.00 16.3 0.89 0.31 0.80 -1.16
4 12.24 12.01 12.05 -0.17 -0.17 -0.17 12.03 16.07 16.3 0.71 0.18 0.80 0.00
5 12.24 12.05 12.01 -0.17 -0.17 -0.17 12.03 16.07 16.3 0.89 -0.18 0.80 0.00
6 12.24 12.01 12.06 -0.17 -0.05 -0.11 12.04 16.09 16.3 0.67 0.22 0.27 0.54
Concentration of Cal Gas C = Average value of test Co=Average Pre and Post Zero
'‘erage Pre and Post Span Cgas = Corrected gas value of test
Calibration Corrected and Calculated Data
Run Start End Formaldehyde o HCl ppmvd @ | HF ppmvd @ | HCHO ppmvd | CO ppmvd @
Run # Date Time Time HCl ppmw | HF ppmw ppmw CO ppmvw | 02 % (dry) H20 Flow, SCFH 15% 02 15% 02 @ 15% 02 15% 02 HClI Ib/hr HF Ib/hr
1 12/5/22 11:30 12:34 0.61 0.02 0.03 8.7 16.7 4.80% 4,958,818 0.9 0.0 0.0 13.0 0.288 0.004
2 12/5/22 12:55 13:54 0.11 0.08 0.03 10.0 16.8 4.81% 0.2 0.1 0.0 15.1 0.000 0.000
3 12/5/22 12:03 13:02 0.08 0.12 0.03 4.8 16.3 5.05% 0.1 0.2 0.0 6.5 0.000 0.000
4 12/5/22 15:28 16:27 0.10 0.15 0.03 4.2 16.3 5.07% 0.1 0.2 0.0 5.6 0.000 0.000
5 12/5/22 16:45 17:44 0.08 0.15 0.03 4.3 16.3 5.15% 5,886,449 0.1 0.0 0.0 5.8 0.042 0.046
6 12/5/22 18:01 19:00 0.09 0.15 0.03 3.6 16.3 5.19% 5,886,449 0.1 0.0 0.0 4.9 0.052 0.046
7 12/6/22 7:48 8:47 0.42 0.65 0.02 5.4 16.1 5.21% 4,958,818 0.5 0.0 0.0 6.9 0.197 0.167
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Client:
Facility:

Test Location: Unit 30
Date: 12/5/22
Project #: M224514

Northern Natural Gas
Clifton Compressor Station

Linearity Cal/Pre 1 Cal

Time CO ppmvw
9:17:50 43.82587
9:17:58 44.660338
9:18:06 44.942563
9:21:33 -0.670871
9:21:41 -0.653975
9:21:50 -0.42077
9:21:58 0.667823
9:22:06 22.633794
9:22:15 20.079747
9:22:23 19.692989
9:22:31 19.821868
9:38:07 20.301594
9:38:15 20.421956
9:38:23 20.211122
9:38:32 11.749942
9:38:40 0.017577
9:38:48 -0.06505
9:38:56 0.229928
9:15:00
9:16:00
9:17:00
9:18:00
9:19:00
9:20:00
9:21:00
9:22:00
9:23:00
9:24:00
9:25:00
9:26:00
9:27:00
9:38:00
9:39:00
9:40:00
9:41:00
9:42:00
9:43:00
9:44:00
9:45:00
9:46:00
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ih

z

02 % (d

0.01
1.65
4.65
26.17
23.35
22.41
4.1
-0.03
18.96
12.78
12.22
12.21
12.21

12.14
12.16
14.29
20.93
15.98
0.66
0.03
0.09
0.11

iz
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Client:

Northern Natural Gas

Facility: Clifton Compressor Station
Project #: M224514
Test Location: Unit 30
Date: 12/5/22
Post 1/Pre 2
Time CO ppmvw 02 % (dry)
12:45 20.57 m
12:46 20.23
12:49 0.28
12:50 0.09 z
12:46 -0.23
12:47 -0.24
12:48 2.09
12:49 11.87
12:50 11.97
Post 3/Pre 4
Time CO ppmvw 02 % (dry)
15:21 20.31 m
15:21 20.09
15:22 0.15 z
15:22 0.16
15:20 -0.17
15:21 6.46
15:22 12.01
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z

m

Post 2/Pre 3

Time CO ppmvw 02 % (dry)
14:04 20.15
14:04 20.29 m
14:05 -0.02
14:05 0.18 z
14:04 11.94
14:05 9.94
14:06 0.09
Post 4/Pre 5
Time CO ppmvw 02 % (dry)
16:36 0.08 z
16:37 0.19
16:38 20.80
16:38 20.33 m
16:35 11.96
16:36 12.05
16:37 6.12
16:38 -0.10
16:39 -0.17
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Client:

Northern Natural Gas

Facility: Clifton Compressor Station
Project #: M224514
Test Location: Unit 30
Date: 12/5/22
Post 5/Pre 6
Time CO ppmvw 02 % (dry)
17:55 0.36 z
17:55 0.57
17:56 20.52 m
17:56 20.77
17:54 12.01
17:55 6.13
17:56 -0.12
17:57 -0.17
Post 7/Pre 8
Time CO ppmvw 02 % (dry)
18:25 4.25
18:26 4.27 z
18:35 4.19
18:36 418 m
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m

z

Post 6/Pre 7

Time CO ppmvw 02 % (dry)
19:09 21.22
19:09 20.90 m
19:10 0.77
19:10 0.87 z
19:07 -0.05
19:08 0.39
19:09 10.14
19:10 12.06
Post 8/Pre 9
Time CO ppmvw 02 % (dry)
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Client: Northern Natural Gas
Facility: Clifton Compressor Station
Project #: M224514
Test Location: Unit 30
Date: 12/6/2022
Operator: S. Sands
Operating Condition Normal
Sample System: FTIR
Probe Length: 6.0 ft Point Markings (including port length):
Probe Type: FTIR Point # Inches
Sample Plane: FTIR 1 14.02
Port Length: 4 in. 2 34.00
Port Size (diameter): 4 in. 3 53.98
Port Type: Flange
Duct Shape: Rectangular
Length (traverse side of duct): 5 ft
Width: 8 ft
Location of Test Ports: Side of duct
Duct Area: 40.00 Sq. Ft.
Number of Ports Sampled: 1 Ideal Upstream Distance 12.3 Feet
Number of Points per Port: 3 Ideal Downstream Distance 49.2 Feet
Total Number of Traverse Points: 3
Calibration Gases
. . . Difference, % of Expiration Final Bottle
Type Setting Cylinder ID Cylinder Value Analyzer Response Span Date Mid cylinder % of high cylinder | Pressure, PSI
Zero CC54995 0 -0.55 1.24% 7/6/2030 >500
co Mid CC15116 19.79 19.68 0.26% 2/8/2029 44.28% >500
ppmvw High SG9167243BAL 44.69 44.27 0.95% 4/27/2029 >500
Zero CC15116 0.0 -0.04 0.18% 2/8/2029 >500
02 Mid CC54995 12.24 12.07 0.76% 7/6/2030 54.64% >500
% (dry) High CC332317 22.4 22.45 -0.22% 7/15/2029 [ >500
. . L Final Bottle
Type Compound Cylinder ID Cylinder Value Expiration Date Pressure, PSI
Zero Gas Nitrogen 0.0000 N/A >500
Calibration Transfer
AALO70174 99.03 5/18/2030
Standard Ethylene >500
Analyte Spike HCI ppmvw 49.67 >500
Gas SF6 CC506930 5.006 9/19/2030 500
Response Time Data
Type RM Analyzer Make/Model RM Analyzer s/n Analyzer Span RM Gas Span
CO ppmvw MKS 2030 111171031 1000 44.69
02 % (dry) Servomex 01440D1/3935 25 22.4
Start 95% Response Time (min)
Upscale 0.25
Downscale 0.25
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Client: Northern Natural Gas

Test Location: Unit 30

Project No. M224514

Unit 30

Facility: Clifton Compressor Station Date: 12/6/22
Project #: M224514 Operator: S. Sands
02 % Correction: 15
CO ppmvw Correction Data
[ Run # [ Cma [ Precal | Postcal | Prezero | Postzero | Co Ccm C Cgas SpanBias | SpanDrift | ZeroBias | Zero Drift |
| 7 [ 1979 | 2034 [ 19.83 -0.11 -0.33 -0.22 2009 [ 531 5.4 -0.35 113 | 050 | -0.50 |
02 % (dry) Correction Data
[ Run # [ Cma [ Precal | Postcal | Prezero | Postzero | Co Ccm C Cgas SpanBias | SpanDrift | ZeroBias | Zero Drift |
| 7 [ 1224 | 1243 [ 12.00 -0.15 -0.18 -0.17 1207 | 15.89 16.1 0.31 -0.58 | 0.63 | -0.13 |
Concentration of Cal Gas C = Average value of test Co=Average Pre and Post Zero
'‘erage Pre and Post Span Cgas = Corrected gas value of test
Calibration Corrected and Calculated Data
Run Start End Formaldehyde o HCI ppmvd @ | HF ppmvd @ [HCHO ppmvd | CO ppmvd @
Run # Date Time Time | HClppmw | HF ppmw ppmwW CO ppmvw | 02 % (dry) H20 Flow, SCFH 15% 02 15% 02 @15% 02 15% 02 HCI Ib/hr HF Ib/hr
7 1216122 7:48 8:47 0.42 0.65 0.02 5.4 16.1 5.21% 4,958,818 0.5 0.0 0.0 6.9 0.197 0.167
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Client: Northern Natural Gas
Facility: Clifton Compressor Station
Test Location: Unit 30
Date: 12/6/22
Project #: M224514

Linearity Cal/Pre 7 Cal

Time CO ppmvw 02 %(d
7:24:07 -0.554655 iz
7:24:15 -0.50931
7:25:13 44.63223
7:25:21 44.265705 ih
7:28:56 19.591945
7:29:04 19.67573 im
7:38:08 -0.084796
7:38:16 -0.10707 z
7:38:58 20.189933
7:39:06 20.338667 m
6:57:00 -0.04 iz
6:58:00 -0.05
7:22:00 22.53
7:23:00 22.45 ih
7:26:00 12.07 im
7:35:00 -0.19
7:36:00 -0.15 z
7:39:00 12.08
7:40:00 12.13 m
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Client: Northern Natural Gas
Facility: Clifton Compressor Station
Project #: M224514
Test Location: Unit 30
Date: 12/6/22
Post 7
Time CO ppmvw 02 % (dry)
8:58 19.83 m
8:58 19.88
8:59 -0.61
8:59 -0.33 z
8:59 12.00
9:00 12.01
9:01 2.94
9:02 -0.16
9:03 -0.18
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station

Project #: M224514

Test Location: Unit 30
Operator: STS
Test Methods: 3A,5/29

Calibration Gases - Linearity

. . . Difference, % of | Expiration | Mid cylinder % of high
Type Setting Cylinder ID Cylinder Value Analyzer Response Span Date cylinder
Zero Zero Nitrogen 0 0.01 -0.04% N/A
CO,% Mid CC54995 9.981 10.08 -0.53% 7/6/2030 52.56%
High CC332317 18.99 19.07 -0.45% 7/15/2029
Zero Zero Nitrogen 0 -0.03 0.13% N/A
0,% Mid CC54995 12.24 12.21 0.13% 7/6/2030 54.64%
High CC332317 22.4 22.41 -0.04% 7/15/2029
Analyzer Data
Type Model/Serial #
CO,; % Servomex + FTIR
0, % Servomex + FTIR
CO, % Correction Data
[ | Source Condition [Start Time] End Time | Date | Cma | Precal | Postcal [Pre zero[ Post zero| Co | cm ] C Cgas | Span Bias|Span Drift] Zero Bias] Zero Drift]
[ Run1 | Normal [ 1255 | 16:26 [ 12/5/2022| 9.98 | 10.27 | 1018 | 005 | 007 [ 006 | 1023 | 267 26 | -050 [ -052 | -034 [ o010 |
0, % Correction Data
[ [ Source Condition [Start Time] EndTime | Date | Cma | Precal [ Postcal [Pre zero[ Post zero] Co [ cm ] C Cgas | Span Bias|Span Drift] Zero Bias] Zero Drift]
[ Run1 ] Normal [ 1255 | 16:26 [ 12/5/2022 12.24 | 12.16 [ 1205 [ 003 | -010 | -004 | 1211 [ 16.16 163 | 071 [ -049 | 031 [ -058 |

AET-014 ISO Template
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station

Project #: M224514

Test Location: Unit 30
Operator: STS
Test Methods: 3A,5/29

Calibration Gases - Linearity

. . . Difference, % of | Expiration | Mid cylinder % of high
Type Setting Cylinder ID Cylinder Value Analyzer Response Span Date cylinder
Zero Zero Nitrogen 0 0.00 -0.01% N/A
CO,% Mid CC54995 9.981 10.13 -0.80% 7/6/2030 52.56%
High CC332317 18.99 19.04 -0.26% 7/15/2029
Zero Zero Nitrogen 0 -0.04 0.18% N/A
0,% Mid CC54995 12.24 12.07 0.76% 7/6/2030 54.64%
High CC332317 22.4 22.45 -0.22% 7/15/2029
Analyzer Data
Type Model/Serial #
CO,; % Servomex + FTIR
0, % Servomex + FTIR
CO, % Correction Data
[ | Source Condition [Start Time] End Time | Date | Cma | Precal | Postcal [Pre zero[ Post zero| Co | cm ] C Cgas | Span Bias|Span Drift] Zero Bias] Zero Drift]
[ Run2 | Normal [ 721 [ 11:06  [12/6/2022] 9.98 | 10.28 | 1024 | -002 | 000 [ -001 | 1026 | 287 28 | -057 [ -022 | 000 [ o011 |
0, % Correction Data
[ [ Source Condition [Start Time] EndTime | Date | Cma | Precal [ Postcal [Pre zero[ Post zero] Co [ cm ] C Cgas | Span Bias|Span Drift] Zero Bias] Zero Drift]
[ Run2 ] Normal [ 721 11:06 [ 12/6/2022 [ 12.24 | 12.13 [ 1201 | 002 | 016 [ -009 | 1207 [ 15.89 161 | 027 | -054 [ 054 | -063 |

AET-014 ISO Template
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station

Project #: M224514

Test Location: Unit 30
Operator: MAN
Test Methods: 3A,5/29

Calibration Gases - Linearity

. . . Difference, % of | Expiration | Mid cylinder % of high
Type Setting Cylinder ID Cylinder Value Analyzer Response Span Date cylinder
Zero Zero Nitrogen 0 0.00 0.00% N/A
CO,% Mid BLM005211 9.933 9.60 1.80% 2/16/2029 53.66%
High LL107625 18.51 18.60 -0.49% 6/29/2028
Zero Zero Nitrogen 0 0.00 0.00% N/A
0,% Mid BLM005211 10.12 10.00 0.61% 2/16/2029 51.21%
High LL107625 19.76 19.70 0.30% 6/29/2028
Analyzer Data
Type Model/Serial #
CO, % ECOM
0, % ECOM
CO, % Correction Data
[ | Source Condition [Start Time] End Time | Date | Cma | Precal | Postcal [Pre zero[ Post zero| Co | cm ] C Cgas | Span Bias|Span Drift] Zero Bias] Zero Drift]
[ Run3 | Normal [ 1137 [ 15:04 [ 12/6/2022] 9.93 | 9.70 [ 970 ] 000 | 000 [ 000 [ 970 [ 247 25 | -054 [ 000 | 000 [ -0.01 |
0, % Correction Data
[ [ Source Condition [Start Time] EndTime | Date | Cma | Precal [ Postcal [Pre zero[ Post zero] Co [ cm ] C Cgas | Span Bias|Span Drift] Zero Bias] Zero Drift]
[ Run3 ] Normal [ 11:37 | 15:04 [ 12/6/2022 10.12 ] 10.10 [ 1100 | -016 | 000 [ -0.08 | 1055 [ 17.77 170 | 506 | 455 [ 000 | o081 |
AET-014 ISO Template V24.4 4/6/2022
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Project #: Unit 30
Test Location: M224514

Linearity Cal/Pre Run 1 Cal

Date:

AET-014 ISO Template

12/5/2022
02 % (dry) CO2 % (dry)

23.35

22.41 ih

4.11

-0.03 iz

18.96

12.78

12.22

12.21 im

12.21
19.03
19.07
19.05
0.04
0.01
0.02
10.12
10.08
10.11

12.14

12.16 m

14.29

20.93

15.98

0.66

0.03 z

0.09
10.32
10.27
10.33
0.06
0.05
0.07
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Project #: Unit 30
Test Location: M224514

Linearity Cal/Pre Run 1 Cal
Date: 12/5/2022

Time 02 % (dry) CO2 % (dry)
6:56 -0.03
6:57 -0.04 iz
6:58 -0.05
7:23 22.45 ih
7:24 6.46
7:25 8.29
7:26 12.07 im
7:27 9.82
7:28 7.60
7:29 16.25
7:30 8.40
7:31 1.79
7:32 0.39
7:33 13.00
7:34 0.42
7:35 -0.19
7:36 -0.15
7:37 -0.02 z
7:38 3.74
7:39 12.08
7:40 12.13 m
7:41 15.54
7:00 0.00
7:00 0.00 iz
7:00 0.02
7:22 19.03
7:22 19.04 ih
7:23 19.01
7:26 10.09
7:26 10.13 im
7:26 10.09
7:33 0.00
7:33 -0.02 z
7:33 0.01
7:40 10.27
7:41 10.28 m
741 10.30
AET-014 ISO Template V24 .4 4/6/2022
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Project #: Unit 30
Test Location: M224514

Linearity Cal/Pre 2 Cal
Date: 12/6/2022

Time 02%(d CO2 % (d

7:32 19.70 ih 18.60 ih
7:32 19.70 h 18.60 h
7:33 19.50 16.60

7:33 7.50 5.70

7:33 2.00 1.80

7:33 0.70 0.50

7:33 0.40 0.20

7:33 0.20 0.00

7:34 0.10 0.00

7:34 0.10 0.00

7:34 0.10 0.00

7:34 0.00 iz 0.00 iz
7:34 0.00 z 0.00 z
7:34 1.40 2.50

7:35 7.60 6.00

7:35 9.40 7.90

7:35 9.80 8.80

7:35 9.90 9.30

7:35 10.00 9.60 im
7:35 10.00 im 9.70 m
7:36 10.10 m 9.80

AET-014 1SO Template V24.4 4/6/2022
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station

Post 1

Time 02 % (dry) CO2 % (dry)
16:35 11.96

16:36 12.05

16:37 6.12

16:38 -0.10

16:39 -0.17

16:35 10.13
16:35 10.18
16:35 10.15
16:38 0.38
16:38 0.07
16:38 0.03

AET-014 ISO Template

Project No. M224514

Unit 30

m

z

Post 2/Pre 3
Time 02 % (dry) CO2 % (dry)
8:59 12.00
9:00 12.01 m
9:01 2.94
9:02 -0.16 z
9:03 -0.18
9:01 10.27
9:01 10.24 m
9:01 10.27
9:02 0.05
9:02 0.00 z
9:02 0.01

V24.4
186 of 235

Test Location: Unit 30
Project #: M224514

Post 3

Time 02 % (dry) CO2 % (dry)
15:17 0.00 0.00

15:18 0.00 0.00 z
15:19 9.30 5.10

15:20 11.00 9.70

15:21 11.00 9.70 m
15:22 11.00 9.70

4/6/2022
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Client: Northern Natural Gas Company Test Location: Unit 30
Facility: Clifton Compressor Station Operator: MAN
Project #: M224514 Test Methods: 3A,5/29

Calibration Gases - Linearity

. . . Difference, % of | Expiration | Mid cylinder % of high

Type Setting Cylinder ID Cylinder Value Analyzer Response Span Date cylinder

Zero Zero Nitrogen 0 0.00 0.00% N/A
CO,% Mid BLM005211 9.933 9.90 0.18% 2/16/2029 53.66%

High LL107625 18.51 18.50 0.05% 6/29/2028

Zero Zero Nitrogen 0 0.00 0.00% N/A
0,% Mid BLM005211 10.12 10.20 -0.40% 2/16/2029 51.21%

High LL107625 19.76 19.60 0.81% 6/29/2028

Analyzer Data

Type Model/Serial #
CO,; % ECOM
0, % ECOM
CO, % Correction Data
Source Condition [Start Time| End Time Date Cma Precal Postcal [ Pre zero| Post zero Co Cm C Cgas Span Bias|Span Drift| Zero Bias [ Zero Drift
Run 4 Normal 7:34 11:04 12/7/2022 9.93 9.90 9.70 0.00 0.00 0.00 9.80 2.70 2.7 1.08 -1.08 0.00 0.00
Run 5 Normal 11:32 15:01 12/7/2022 9.93 9.70 9.70 0.00 0.00 0.00 9.70 2.46 25 1.08 0.00 0.00 0.00
Run 6 Normal 15:23 18:51 12/7/2022 9.93 9.70 9.70 0.00 0.00 0.00 9.70 2.52 2.6 1.08 0.00 0.00 0.00
0, % Correction Data
Source Condition |Start Time| End Time Date Cma Precal Postcal [ Pre zero| Post zero Co Cm C Cgas Span Bias|Span Drift| Zero Bias | Zero Drift
Run 4 Normal 7:34 11:04 12/7/2022 | 10.12 10.20 11.40 0.00 0.00 0.00 10.80 17.92 16.8 -6.07 6.07 0.00 0.00
Run 5 Normal 11:32 15:01 12/7/2022 | 10.12 11.40 11.60 0.00 0.00 0.00 11.50 19.01 16.7 -7.09 1.01 0.00 0.00
Run 6 Normal 15:23 18:51 12/7/2022 | 10.12 11.60 11.50 0.00 0.00 0.00 11.55 18.89 16.6 -6.58 -0.51 0.00 0.00
AET-014 ISO Template V24.4 4/6/2022
Project No. M224514 187 of 235 ©Mostardi Platt

Unit 30



Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Project #: Unit 30
Test Location: M224514

Linearity Cal/Pre Run 4 Cal
Date:  12/7/2022

Time 02 % (dry) CO2 % (dry)
7:15 19.60 ih 18.50 ih
7:15 19.60 h 18.50 h
7:15 18.60 13.00

7:15 8.30 4.30

7:15 3.20 1.30

7:16 1.30 0.40

7:16 0.70 0.10

7:16 0.40 0.00

7:16 0.30 0.00

7:16 0.20 0.00

7:16 0.10 0.00

717 0.10 0.00

717 0.10 0.00

717 0.10 0.00

717 0.00 0.00

717 0.00 0.00

717 0.00 0.00

7:18 0.00 0.00

7:18 0.00 0.00

7:18 0.00 0.00

7:18 0.00 0.00

7:18 0.00 iz 0.00 iz
7:18 0.00 z 0.00 z
7:19 0.00 0.00

7:19 0.00 0.00

7:19 0.00 0.00

7:19 0.00 0.00

7:19 0.00 0.00

7:19 0.00 0.00

7:20 0.00 0.00

7:20 3.60 4.20

7:20 7.80 7.20

7:20 9.30 8.30

7:20 9.70 9.30

7:20 9.90 9.60

7:21 10.00 9.80

7:21 10.10 9.90

7:21 10.10 9.90

7:21 10.10 9.90

7:21 10.10 9.90

7:21 10.10 9.90

7:22 10.10 9.90

7:22 10.20 im 9.90 im
7:22 10.20 m 9.90 m
7:22 10.20 9.90

AET-014 ISO Template V24.4 4/6/2022
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station

Post 4/Pre 5

Time 02 % (dry) CO2 % (dry)
11:08 0.00 0.00
11:09 0.00 z 0.00
11:10 11.40 9.40
11:11 11.40 m 9.70
11:12 11.40 9.70

AET-014 ISO Template
Project No. M224514

Unit 30

Post 5/Pre 6

Time 02 % (dry) CO2 % (dry)
15:07 0.00 0.00
15:08 0.00 z 0.00
15:09 11.70 9.50
15:10 11.70 9.70
15:11 11.60 m 9.70
15:12 11.60 9.70
V24.4
189 of 235

Test Location: Unit 30
Project #: M224514

Post 6
Time 02 % (dry) CO2 % (dry)
18:56 0.00 0.00
18:57 0.00 0.00 z
18:58 11.40 7.90
18:59 11.50 9.70 m
19:00 11.50 9.70
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station

Project #: M224514

Test Location: Unit 30
Operator: MAN
Test Methods: 3A,5/29

Calibration Gases - Linearity

. . . Difference, % of | Expiration | Mid cylinder % of high
Type Setting Cylinder ID Cylinder Value Analyzer Response Span Date cylinder
Zero Zero Nitrogen 0 0.00 0.00% N/A
CO,% Mid BLM005211 9.933 9.90 0.18% 2/16/2029 53.66%
High LL107625 18.51 18.40 0.59% 6/29/2028
Zero Zero Nitrogen 0 0.10 -0.51% N/A
0,% Mid BLM005211 10.12 10.20 -0.40% 2/16/2029 51.21%
High LL107625 19.76 20.00 -1.21% 6/29/2028
Analyzer Data
Type Model/Serial #
CO, % ECOM
0, % ECOM
CO, % Correction Data
[ | Source Condition [Start Time] End Time | Date | Cma | Precal | Postcal [Pre zero[ Post zero| Co | cm ] C Cgas | Span Bias|Span Drift] Zero Bias] Zero Drift]
[ Run7 | Normal [ 852 | 1351 [12/8/2022] 9.93 | 9.90 | 970 ] 000 | 000 [ o000 | 980 [ 213 22 | 108 [ -108 | 000 [ 0.0 |
0, % Correction Data
[ [ Source Condition [Start Time] EndTime | Date | Cma | Precal [ Postcal [Pre zero[ Post zero] Co [ cm ] C Cgas | Span Bias|Span Drift] Zero Bias] Zero Drift]
[ Run7 ] Normal [ 852 | 13:51 [ 12/8/2022 10.12 | 10.20 [ 1130 J 010 | 010 [ o010 [ 1075 [ 18.41 174 [ 557 | 557 | 0.00 [ 000 |
AET-014 ISO Template V24.4 4/6/2022
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Project #: Unit 30
Test Location: M224514

Linearity Cal/Pre Run 7 Cal
12/8/2022

Date:

Time
8:40
8:40

8:41
8:41

8:44
8:44

02 % (dry)

20.00
20.00

0.10
0.10

10.20
10.20

ih

iz

im
m

ECOM would not connect, values recorded manually

AET-014 ISO Template

Project No. M224514
Unit 30

CO2 % (dry)
18.40 ih
18.40 h
0.00 iz
0.00 z
9.90 im
9.90 m

V24.4
191 of 235
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Test Location: Unit 30
Project #: M224514

Post 1/Pre 2

Time 02%(d CO2 % (d

12:26 0.10 0.00

12:27 0.10 z 0.00 z
12:28 4.10 2.30

12:29 11.30 9.70

12:30 11.30 m 9.70 m
12:31 11.30 9.70

AET-014 1SO Template V24.4
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MOSTARDI PLATT

Procedures for Method 5 and Flow Calibration

Nozzles

The nozzles are measured according to Method 5, Section 10.1

Dry Gas Meters

The test meters are calibrated according to Method 5, Section 10.3 and 16.1. and “Procedures for
Calibrating and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin and R.T.
Shigehara, March 10, 1978.

Analytical Balance

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303 weights
manufactured by F. Hopken and Son, Jersey City, New Jersey.

Temperature Sensing Devices

The potentiometer and thermocouples are calibrated utilizing a NIST traceable millivolt source.

Pitot Tubes

The pitot tubes utilized during this test program are manufactured according to the specification
described and illustrated in the Code of Federal Regulations, Title 40, Part 60, Appendix A,
Methods 1 and 2. The pitot tubes comply with the alignment specifications in Method 2, Section
10.1; and the pitot tube assemblies are in compliance with specifications in the same section.

CN&F-002 Cal Procedures M5 & flow Rev. 2.2 1/1/2021
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Dry Gas Meter/Control Module Calibration Diagram

Dry Gas Meter

Temperature Display

T

Stack
Temperature
Calibrator

ATD-090 Dry Gas Meter Calibration

Project No. M224514
Unit 30

Temperature Sensors

; ;

Air-Tight
Pump

Rev. 1.2

194 of 235

Orifice Incline
Gauge

/

Temperature Sensors

P

Air Inlet

Standard
Dry Gas Meter

1/1/2021

©Mostardi Platt



Dry Gas Meter No.
Standard Meter No.
Standard Meter (Y)

CM47
25125408
1.00050

Meter Box Calibration

Dry Gas Meter Calibration Data

Date:
Calibrated By:

Barometric Pressure:

December 1, 2022

EMC

29.72

Orifice Standard Meter | Dry Gas Meter | Standard Meter | Dry Gas Meter | Dry Gas Meter | Dry Gas Meter
SettinginH,O | Gas Volume Gas Volume Temp. F° Inlet Temp. F° |Outlet Temp. F°| Avg. Temp. F° | Time Time
Run Number Chg (H) vr vd tr tdi tdo td Min Sec Y Chg (H)

Final 34.616 28.946 64 68 68

Initial 25.778 20.108 64 67 67

Difference 1 | 0.20 8.838 8.838 64 68 68 68 35 16 1.007 1.775

Final 50.804 45.135 64 69 69

Initial 34.972 29.296 64 68 68

Difference 2 | 0.50 15.832 15.839 64 69 69 69 40 33 1.007 1.825

Final 68.669 63.032 64 70 70

Initial 51.150 45.496 64 69 69

Difference 3 | 0.70 17.519 17.536 64 70 70 70 37 53 1.008 1.817

Final 92.134 86.553 64 71 71

Initial 68.986 63.370 64 70 70

Difference 4 | 0.90 23.148 23.183 64 71 71 71 44 50 1.009 1.871

Final 116.787 111.259 64 72 72

Initial 92.584 87.001 64 71 71

Difference 5 | 1.20 24.203 24.258 64 72 72 72 40 28 1.010 1.856

Final 25.625 19.957 64 67 67

Initial 15.369 9.746 64 66 66

Difference 6 | 2.00 10.256 10.211 64 67 67 67 13 21 1.005 1.892
Average 1.008 1.839

Project No. M224514 195 of 235 ©Mostardi Platt
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Stack Temperature Sensor Calibration

Meter Box # : CM47 Name :
Ambient Temperature : 595 °F Date :
Calibrator Model # : CL23A

Serial # : T-285568

Date Of Certification : May 18, 2022

EMC

December 1, 2022

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer Temperature
Temperature (°F) Temperature (°F) Difference %
0 1 0.2
250 251 0.1
600 601 0.1
1200 1204 0.2

(Ref. Temp., °F + 460) - (Test Therm. Temp., °F +460) » 15y <_ 1 5

Ref. Temp., °F + 460

Project No. M224514 196 of 235
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Client: Northern Natural Gas Company
Facility: Clifton Compressor Station

Test Location: Unit 30
Test Method: 5/29
Meter ID: CM47

USEPA Method 5, Section 16.3 Post Calibration Procedure

e@\ NS g\ e‘?‘q'o ‘2‘©\ . O
& © & & \ Q K\ &
O ¥ o \ 2 & < . R
& 6\\ 6\\ > Q"b S & Q\Q > R4 é’\)
<& ) Al & ) N o N A* &
Test Run 1 200 165.70  532.04 28.37 2.43 29.068 1.839 1.0080 1.069
Test Run 2 200 17236 519.11 28.37 2.49 29.092 1.839 1.0080 1.027 Pass
Test Run 3 200 161.82  535.79 28.37 2.31 29.08 1.839 1.0080 1.071
1.0080 1.056
AET-014 ISO Template V24.4 4/6/2022
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Stack Temperature Sensor Calibration

Meter Box # : PFD-3 Name : NJC

Ambient Temperature : 80.7 °F Date : August 2, 2022
Calibrator Model #: CL23A
Serial # : T-314718

Date Of Certification : November 19, 2022

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer Temperature
Temperature (°F) Temperature (°F) Difference %
0 0 0.0
250 249 0.1
600 599 0.1
1200 1201 0.1

(Ref. Temp., °F + 460) - (Test Therm. Temp., °F + 460) . 100 <= 15 %
Ref. Temp., °F + 460
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Stack Temperature Sensor Calibration

Meter Box # : PFD-3 Name : JMG

Ambient Temperature : 57 °F Date : December 16, 2022

Calibrator Model #: CL23A
Serial # : T-314718

Date Of Certification : November 19, 2022

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source Thermometer Temperature
Temperature (°F) Temperature (°F) Difference %
0 0 0.0
250 249 0.1
600 600 0.0
1200 1201 0.1

(Ref. Temp., °F + 460) - (Test Therm. Temp., °F + 460)
Ref. Temp., °F + 460

*100<=15%
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S TYPE PITOT TUBE INSPECTION WORKSHEET

Pitot Tube No: 711

Date: 6/8/2021 Inspectors Name: EJP

Type of Probe: (circle one) M2

M5 M17 Probe Length: 6 ft

\\‘/y\‘:

A-SIDE PLANE { FLOW
9 5 " A NOTE: AA h
LQ[TJ%IEUE)\(T?L 1 ; E.os b<R <1500 = k ,,,,,,,,,,
R Pa = Fg 81
0.48 CM <D, <0.95 CM “B-SIDE PLANE
(G718 IN) (3/8IN)
? e
b > e
TRANSVERSE i
TUBE AXIS | L
[TAOR B \ i
FACE {
OPENING | LA B
PLANES 3
TRANSVERSE H iy R —
B DA//—‘\B_I i/\E/ —— =
Pitot tube assembly level? X yes no
Pitot tube openings damaged? yes (explain below) X no
a,= 0 °(<10% a,= 0 °(10° z=Asiny= 0.016 (in.); (<0.125in.)
b, = 0 °(<5°) b,= 1 °(<59) w=Asing= 0.00000 (in.); (<0.03125in.)
v= 1 ° 6= 0 ° A= 0933 (in) Pa= 0467 (in.), Pg = 0.467 (in.), D= 0.375 (in.)
Calibration required? yes X no
PIS-001 S Type Pitot Tube Inspection Form Rev. 1.0 2/17/2020
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S TYPE PITOT TUBE INSPECTION WORKSHEET

Pitot Tube No: 711

Date:

12/9/2022

Inspectors Name: SWK

Type of Probe: (circle one) M2 M5 M17 Probe Length: 6 ft
X
\\‘/7/\‘\
X B
A A — D>
| o/
_A-SIDE PLANE ? B FLOW
9 o " A NOTE: 2) A h
LQ[TJ%IEUE)\(T?L 5 E.OS q<P‘ <1.50D e R ,,,,,,,,,,
N Pa = Fg 81
0.48 CM <D, <0.95 CM “B-SIDE PLANE
(G718 IN) (3/8IN)
e e
> e
TRANSVERSE i
TUBE AXIS | z
["AOR'8 \
FACE {
OPENING | LA B
PLANES 3
TRANSVERSE &
AR e
Pitot tube assembly level? X yes no
Pitot tube openings damaged? yes (explain below) X no
ay= 45 °(<10° ap= 15  °(s10% z=Asiny= 0.024 (in.); (0.125in.)
b, = 15 °(<5°) b,= 0 °(s5°) w=Asing= 0.01618 (in.); (<0.03125in.)
v= 15 ° 6= 1 ° A= 0927 (in) Pa= 0464 (in.),Ps= 0.464 (in.), Dy = 0.375 (in.)
Calibration required? yes X no
PIS-001 S Type Pitot Tube Inspection Form Rev. 1.0 2/17/2020
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S TYPE PITOT TUBE INSPECTION WORKSHEET

Pitot Tube No: 888

Date:

__712522022

Inspectors Name: EMC

Type of Probe: (circle one) M2 M5 M17 Probe Length: 12 ft.
X
\\‘/7/\‘\
3 Qg To o
A A — D>
| o
ATSDEPLANE Jo  riow
9 5 " A NOTE: AA h
LQ[TJ%IEUE)\(T?L 1 5 1.05 q<P‘ <1t.50D s R ,,,,,,,,,,
R Py = Pg g1
0.48 CM <D, <0.95 CM “B-SIDE PLANE
(G718 IN) (3/8IN)
Te -l
> e
TRANSVERSE i
TUBE AXIS | z
["AOR'8 \
FACE | {
OPENING | LA B
PLANES 3
TRANSVERSE g
Pitot tube assembly level? X yes no
Pitot tube openings damaged? yes (explain below) X no
a(= 3 °(s10%) a,= 25 °(s109 z=Asiny= 0.015 (in.); (<0.125in.)
by = 15 °(s5°) b,= 4 °(<59) w=Asing= 0.00000 (in.); (<0.03125in.)
v= 1 ° 6= 0 ° A= 0860 (in.) Pa=0.430 (in.), Pg = 0.430 (in.), Dy =
Calibration required? yes X no

PIS-001 S Type Pitot Tube Inspection Form

Project No. M224514
Unit 30

Rev. 1.0
202 of 235

0.375 (in.)

2/17/2020

©Mostardi Platt



S TYPE PITOT TUBE INSPECTION WORKSHEET

Pitot Tube No: 888

Date:

12/14/2022

Inspectors Name: ATW

Type of Probe: (circle one) M2 M5 M17 Probe Length: 12 ft.
X
\\‘/7/\‘\
X B
A A — D>
| o/
_A-SIDE PLANE ? B FLOW
9 o " A NOTE: 2) A h
LQ[TJ%IEUE)\(T?L 5 E.OS q<P‘ <1t.50D s R ,,,,,,,,,,
N Pa = Fg 81
0.48 CM <D, <0.95 CM “B-SIDE PLANE
(G718 IN) (3/8IN)
e e
> e
TRANSVERSE 3
TUBE AXIS | z
["AOR'8 \
FACE {
OPENING | LA B
PLANES 3
TRANSVERSE &
R = T
Pitot tube assembly level? X yes no
Pitot tube openings damaged? yes (explain below) X no
a = 3 °(<109 a,= 2 °(=10% z=Asiny= 0.008 (in.); (<0.1251in.)
by = 1 °(259) b,= 1 ° (5°) w=AsinB= 0.01501 (in.); (<0.03125in.)
v= 05 ° 6= 1 ° A= 0860 (in.) Pa= 0.430 (in.),Pg= 0.430 (in.), Dy = 0.375 (in.)
Calibration required? yes X no
PIS-001 S Type Pitot Tube Inspection Form Rev. 1.0 2/17/2020
Project No. M224514 203 of 235 ©Mostardi Platt
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Nozzle Calibration

Date: 3/9/2021 Nozzle ID No.: 119
Analyst: RGO Material/Type:  Quartz
1
2
0.273 1
3 0.273 2

4
0.273 3
0.273 4
Average

7 —
.
CAT-01 Rev. 0.0 9/13/2013
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Appendix | - Calibration Gas Cylinder Data
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Airgas Specialty Gases

AI r a s Airgas USA LLC
® 525 North Industrial Loop Road

an Air Liquide company Tooele, UT 84074
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED STANDARD-SPEC

Part Number: X02NI99C15A1268 Reference Number: 153-402442686-1
Cylinder Number: AALO070174 Cylinder Volume: 144.0 CF
Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2015 PSIG
Analysis Date: May 18, 2022 Valve Outlet: 350

Lot Number: 153-402442686-1

Expiration Date: May 18, 2030

Product composition verified by direct comparison to calibration standards traceable to N.I.S.T. weights and/or N.I.S.T.
Gas Mixture reference materials.

ANALYTICAL RESULTS
Component Req Conc Actual Concentration Analytical
(Mole %) Uncertainty
ETHYLENE 100.0 PPM 99.03 PPM +- 2%

NITROGEN Balance

Signature on file

Project No. MApproved for Release 206 of 235 ©Mostardi PRgige 1 of 1
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Airgas Specialty Gases
Airgas USA LLC

525 North Industrial Loop Road
Tooele, UT 84074

Airgas.com

Airgas

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Part Number: EO3NIBOE8OAT767 Reference Number: 153-402016151-1

Cylinder Number: BLM005211 Cylinder Volume: 87.4 CF

Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2214 PSIG

PGVP Number: B72021 Valve Outlet: 590

Gas Code: C0O2,02,BALN Certification Date: Feb 16, 2021
Expiration Date: Feb 16, 2029

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. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 10.00 % 9.933 % G1 +/- 0.7% NIST Traceable 02/16/2021
OXYGEN 10.00 % 10.12 % G1 +/- 0.8% NIST Traceable 02/16/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13060802 CC411741 13.359 % CARBON DIOXIDE/NITROGEN 0.6% May 14, 2025
NTRM 98051010 SG9161286BAL 12.05 % OXYGEN/NITROGEN 0.7% Dec 14, 2023
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA-510 SV4AMEUTJ CO2 CO2 NDIR (Dixon) Feb 04, 2021
Horiba MPA-510 W603MM58 O2 02 Paramagnetic (Mason) Feb 01, 2021

Triad Data Available Upon Request

Signature on file

Project No. MApproved for Release
Unit 30
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Airgas

an Air Liquide company

Airgas Specialty Gases
Airgas USA LLC

525 North Industrial Loop Road
Tooele, UT 84074

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Part Number: EO02NI99E15A0094
Cylinder Number: CC15116

Laboratory: 124 - Tooele (SAP) - UT
PGVP Number: B72021

Gas Code: CO,BALN

Expiration Date:

Reference Number:
Cylinder Volume:
Cylinder Pressure:
Valve Outlet:
Certification Date:

Feb 08, 2029

153-402022542-1
144.3 CF

2015 PSIG

350

Feb 08, 2021

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. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do

Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

Type Lot ID

CALIBRATION STANDARDS

Concentration

Cylinder No

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 20.00 PPM 19.79 PPM G1 +/- 0.5% NIST Traceable 02/08/2021
NITROGEN Balance

Uncertainty Expiration Date

| NTRM 15010203

Instrument/Make/Model

KAL003073

ANALYTICAL EQUIPMENT

Analytical Principle

24.35 PPM CARBON MONOXIDE/NITROGEN

0.3% Sep 04, 2021

Last Multipoint Calibration

I Thermo 48i-TLE 1163640031 CO

CO NDIR (Mason)

Feb 01, 2021

Triad Data Available Upon Request

Signature on file

Project No. MApproved for Release
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Airgas Specialty Gases
Airgas USA LLC

525 North Industrial Loop Road
Tooele, UT 84074

Airgas.com

Airgas

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Part Number: EO3NI78E15A1066 Reference Number: 153-402477756-1

Cylinder Number: CC54995 Cylinder Volume: 151.1 CF

Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2015 PSIG

PGVP Number: B72022 Valve Outlet: 590

Gas Code: C02,02,BALN Certification Date: Jul 06, 2022
Expiration Date: Jul 06, 2030

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. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

CARBON DIOXIDE 10.00 % 9.981 % G1 +/- 1.0% NIST Traceable 07/06/2022
OXYGEN 12.00 % 12.24 % G1 +/- 0.8% NIST Traceable 07/06/2022
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13060405 CC411744 7.489 % CARBON DIOXIDE/NITROGEN 0.6% May 14, 2025
NTRM 98051010 SG9161286BAL 12.05 % OXYGEN/NITROGEN 0.7% Dec 14, 2023

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA-510 SV4AMEUTJ CO2 CO2 NDIR (Dixon) Jun 23, 2022
Horiba MPA-510 W603MM58 O2 02 Paramagnetic (Mason) Jun 23, 2022

Triad Data Available Upon Request

Signature on file

Project No. MApproved for Release
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Airgas Specialty Gases
Airgas USA LLC

525 North Industrial Loop Road
Tooele, UT 84074

Airgas.com

Airgas

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Part Number: EO3NI5S9E15A3452 Reference Number: 153-402157382-1

Cylinder Number: CC332317 Cylinder Volume: 159.0 CF

Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2015 PSIG

PGVP Number: B72021 Valve Outlet: 590

Gas Code: C0O2,02,BALN Certification Date: Jul 15, 2021
Expiration Date: Jul 15, 2029

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. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 19.00 % 18.99 % G1 +/- 0.6% NIST Traceable 07/15/2021
OXYGEN 22.00 % 22.40 % G1 +/- 0.3% NIST Traceable 07/15/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13060802 CC415397 24.04 % CARBON DIOXIDE/NITROGEN 0.6% Dec 11, 2025
NTRM 12062008 CC367433 22.883 % OXYGEN/NITROGEN 0.2% May 14, 2024
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA-510 SV4AMEUTJ CO2 CO2 NDIR (Dixon) Jun 17, 2021
Horiba MPA-510 W603MM58 O2 02 Paramagnetic (Mason) Jul 12, 2021

Triad Data Available Upon Request

Signature on file
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Airgas Specialty Gases
Airgas USA LLC

525 North Industrial Loop Road
Tooele, UT 84074

Airgas.com

Airgas

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Part Number: EO3NI62E80A0014 Reference Number: 153-401839627-1

Cylinder Number: LL107625 Cylinder Volume: 92.2 CF

Laboratory: 124 - Tooele (SAP) - UT Cylinder Pressure: 2214 PSIG

PGVP Number: B72020 Valve Outlet: 590

Gas Code: C02,02,BALN Certification Date: Jun 29, 2020
Expiration Date: Jun 29, 2028

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. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

CARBON DIOXIDE 19.00 % 18.51 % G1 +/- 0.6% NIST Traceable 06/29/2020
OXYGEN 19.00 % 19.76 % G1 +/- 0.3% NIST Traceable 06/29/2020
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 06011806 K012669 23.04 % CARBON DIOXIDE/NITROGEN 0.5% Jun 27, 2022
NTRM 12062008 CC367433 22.883 % OXYGEN/NITROGEN 0.2% May 14, 2024

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA-510 SV4AMEUTJ CO2 CO2 NDIR (Dixon) Jun 11, 2020
Horiba MPA-510 W603MM58 O2 02 Paramagnetic (Mason) Jun 18, 2020

Triad Data Available Upon Request

Signature on file
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Airgas

an Air Liquide company

Part Number:
Cylinder Number:
Laboratory:
PGVP Number:
Gas Code:

Airgas Specialty Gases
Airgas USA LLC

525 North Industrial Loop Road
Tooele, UT 84074

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

EO2NI99E15A0223
SG9167243BAL

124 - Tooele (SAP) - UT
B72021

CO,BALN

Reference Number:
Cylinder Volume:
Cylinder Pressure:
Valve Outlet:
Certification Date:

153-402097728-1
144.3 CF

2015 PSIG

350

Apr 27, 2021

Expiration Date: AEr 27, 2029

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. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 45.00 PPM 44.69 PPM G1 +/- 0.7% NIST Traceable 04/27/2021
NITROGEN Balance

Uncertainty Expiration Date

I NTRM 14060737 CC434385 49.88 PPM CARBON MONOXIDE/NITROGEN

0.6% Feb 13, 2026

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
I Nicolet 6700 AMP0900119 CO LCO FTIR Apr 14, 2021

Triad Data Available Upon Request

Signature on file

Project No. MApproved for Release
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Appendix J — Laboratory Sample Analysis
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Unit 30

Client: Northern Natural Gas Company
Facility: Clifton Compressor Station
Project Number: M224514
Test Location: Unit 30
Test Method: 5/29 Filter Drying Temp °F:  Ambient-Des. 24 hrs
Filterable Analysis Date: 12/13/2022 Analyst: JMG
Description Sample Date ID# vol. (ml) Initial Weight Final Weight Net Weight Gain (grams)
(grams) (grams)
Filterable Particulate
Run 1 12/5/2022
Source Condition: Normal
M5 Filter 6023 0.44759 0.44651 < 0.00015
Acetone Wash (M5 Pans) 6225 100 mL 21.02213 21.02700 0.00487
Acetone Blank 0.00038
Total Filterable Weight < 0.00464
Filterable Particulate
Run 2 12/6/2022
Source Condition: Normal
M5 Filter 6021 0.43762 0.43709 < 0.00015
Acetone Wash (M5 Pans) 6227 100 mL 21.21037 21.21177 0.00140
Acetone Blank 0.00038
Total Filterable Weight < 0.00117
Filterable Particulate
Run 3 12/6/2022
Source Condition: Normal
M5 Filter 5043 0.45559 0.45220 < 0.00015
Acetone Wash (M5 Pans) 6229 100 mL 21.06772 21.06899 0.00127
Acetone Blank 0.00038
Total Filterable Weight < 0.00104
Reagent Blank Summary
Acetone Wash (M5 Pans) 6239 100 mL 21.43654 21.43692 I 0.00038
RDL/MDL Summary
Media MDL, grams RDL, grams
M5 Filter 0.00005 0.00015
|[acetone Wash (M5 Pans) 0.00008 0.00025
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Client:
Facility:

Northern Natural Gas Company
Clifton Compressor Station

Project Number: M224514

Test Location: Unit 30

Test Method: 5/29 Filter Drying Temp °F:  Ambient-Des. 24 hrs

Filterable Analysis Date: 12/13/2022 Analyst: JMG

Description Sample Date ID# vol. (ml) Initial Weight Final Weight Net Weight Gain (grams)
(grams) (grams)

Filterable Particulate

Run 4 12/7/2022

Source Condition: Normal

M5 Filter 5051 0.45083 0.44787 < 0.00015

Acetone Wash (M5 Pans) 6231 100 mL 21.05805 21.05909 0.00104

Acetone Blank 0.00038

Total Filterable Weight < 0.00081
Filterable Particulate

Run 5 12/7/2022

Source Condition: Normal

M5 Filter 5050 0.45468 0.45171 < 0.00015

Acetone Wash (M5 Pans) 6233 100 mL 21.33773 21.33897 0.00124

Acetone Blank 0.00038

Total Filterable Weight < 0.00101
Filterable Particulate

Run 6 12/7/2022

Source Condition: Normal

M5 Filter 6036 0.44018 0.44025 < 0.00015

Acetone Wash (M5 Pans) 6235 100 mL 20.93337 20.93451 0.00114

Acetone Blank 0.00038

Total Filterable Weight < 0.00091

Reagent Blank Summary

Acetone Wash (M5 Pans) 6239 100 mL 21.43654 21.43692 I 0.00038

RDL/MDL Summary
Media MDL, grams RDL, grams

M5 Filter 0.00005 0.00015

Acetone Wash (M5 Pans) 0.00008 0.00025

Sample Vials (M202) 0.00008 0.00025

AET-014 ISO Template V24.4 4/6/2022
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Client:

Facility:

Project Number: M224514
Test Location: Unit 30

Test Method: 5/29

Northern Natural Gas Company
Clifton Compressor Station

Filter Drying Temp °F:

Ambient-Des. 24 hrs

Filterable Analysis Date: 12/13/2022 Analyst: JMG
Description Sample Date ID# vol. (ml) Initial Weight Final Weight Net Weight Gain (grams)
(grams) (grams)

Filterable Particulate

Run7 12/8/2022

Source Condition: Normal

M5 Filter 5045 0.45195 0.44903 < 0.00015

Acetone Wash (M5 Pans) 6237 100 mL 21.02613 21.02841 0.00228

Acetone Blank 0.00038

Total Filterable Weight < 0.00205

Reagent Blank Summary

Acetone Wash (M5 Pans) 6239 100 mL | 21.43654 [ 21.43692 [ 0.00038

RDL/MDL Summary
Media MDL, grams RDL, grams

M5 Filter 0.00005 0.00015

Acetone Wash (M5 Pans) 0.00008 0.00025

Sample Vials (M202) 0.00008 0.00025

AET-014 ISO Template V24.4 4/6/2022
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Your Project #: M224514
Site#: NORTHERN NATURAL GAS
Site Location:  CLIFTON

Attention: Data Reporting

Mostardi Platt

888 Industrial Rd
Elmhurst, IL

USA 60126-1121

Report Date: 2022/12/20
Report #: R7438632
Version: 1 - Final

CERTIFICATE OF ANALYSIS

BUREAU VERITAS JOB #: C2AF790
Received: 2022/12/13, 16:46

Sample Matrix: Stack Sampling Train
# Samples Received: 8

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Mercury 3C in HCI Rinse 8 2022/12/19 2022/12/20 BRL SOP-00104 EPA M29/M0060 m
Mercury 2B in HNO3/H202 Imp. 8 2022/12/15 2022/12/20 BRL SOP-00104 EPA M29/M0060 m
Mercury 3A in HNO3 Rinse 8 2022/12/15 2022/12/20 BRL SOP-00104 EPA M29/M0060 m
Mercury 3B in KMn0O4/H2S04 Imp. 8 2022/12/17 2022/12/20 BRL SOP-00104 EPA M29/M0060 m
Mercury 1B in Filter + Rinse (M29) 8 2022/12/19 2022/12/20 BRL SOP-00104 EPA29 m
Metals B.H. in H202/HNO3 Imp.(6020B m) 8 2022/12/19 2022/12/20 BRL SOP-00103 / BRL SOP- EPA M29/CARB 436 m
00102
Metals F.H. in Filter + Rinses (6020B m) 8 2022/12/19 2022/12/20 BRL SOP-00103/ BRL SOP- EPA M29/CARB 436 m
00102

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.

Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.
* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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Your Project #: M224514
Site#: NORTHERN NATURAL GAS
Site Location:  CLIFTON

Attention: Data Reporting

Mostardi Platt

888 Industrial Rd
Elmhurst, IL

USA 60126-1121

Report Date: 2022/12/20
Report #: R7438632
Version: 1 - Final

CERTIFICATE OF ANALYSIS

BUREAU VERITAS JOB #: C2AF790
Received: 2022/12/13, 16:46

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Clayton Johnson, CET LEAD-AIr Toxics, Source Evaluation

Email: Clayton.Johnson@bureauveritas.com

Phonet (905)817-5769

This report has been generated and distributed using a secure automated process.

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible
for Ontario Environmental laboratory operations.
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Bureau Veritas Job #: C2AF790

Report Date: 2022/12/20

Mostardi Platt
Client Project #: M224514

Site Location:

EPA M29 MERCURY (STACK SAMPLING TRAIN)

CLIFTON

Project No. M224514icrobiology testing is conducted at 6660 Campo%é'l%ﬁf:l?@émistry testing is conducted at 6740 Campobello Rd.

Unit 30
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Bureau Veritas ID uoQos88 uoQo89 u0Q089 u0oQo90 uoQo91
Sampling Date 2022/12/08 2022/12/05 | 2022/12/05 2022/12/06 2022/12/06
UNITS | M29- BLANK| RDL M29-T1 ll\_,;ig_i)z]’; RDL M29- T2 RDL M29-T3 RDL [ QC Batch
1B Mercury (Hg) ug <0.015 [0.015| <0.015 <0.015 0.015 <0.015 0.015 | <0.015 |0.015| 8411329
2B Mercury (Hg) ug <0.15 0.15 <0.22 <0.22 0.22 <0.22 0.22 <0.17 0.17 | 8405627
3A Mercury (Hg) ug <0.005 0.005 <0.0056 <0.0056 0.0056 <0.0067 0.0067 <0.1 0.1 | 8405301
3B Mercury (Hg) ug 0.04 0.02 <0.025 <0.025 0.025 <0.025 0.025 <0.025 0.025| 8410328
3C Mercury (Hg) ug 0.033 0.013 0.168 0.172 0.018 0.163 0.015 0.036 0.018| 8410325
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
Bureau Veritas ID uoQ100 uoQio1 uoQ102 uoQ103
Sampling Date 2022/12/07 2022/12/07 2022/12/07 2022/12/08
UNITS| M29-T4 | RDL | M29-T5 RDL | M29-T6 RDL | M29-T7 RDL |QC Batch
1B Mercury (Hg) ug <0.015 0.015 <0.015 0.015 <0.015 0.015 <0.015 0.015 | 8411329
2B Mercury (Hg) ug <0.23 0.23 <0.28 0.28 <0.21 0.21 <0.23 0.23 | 8405627
3A Mercury (Hg) ug <0.0059 |0.0059| <0.0051 |0.0051| <0.0055 [0.0055| <0.0062 [0.0062( 8405301
3B Mercury (Hg) ug 0.034 0.028 <0.025 0.025 <0.028 0.028 0.032 0.025 | 8410328
3C Mercury (Hg) ug 0.026 0.015 0.111 0.015 0.110 0.015 0.106 0.015 | 8410325
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Bureau Veritas Job #: C2AF790
Report Date: 2022/12/20

Mostardi Platt
Client Project #: M224514
Site Location:

CLIFTON

ELEMENTS BY ICP/MS (STACK SAMPLING TRAIN)
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Project No. M224514icrobiology testing is conducted at 6660 Campoggi%(ﬁfi?gf‘émistry testing is conducted at 6740 Campobello Rd.

Unit 30

Bureau Veritas ID uoQo88 u0oQo89 u0oQo089 u0Q090 uoQo91 u0Q100 uoQio1
Sampling Date 2022/12/08 | 2022/12/05] 2022/12/05| 2022/12/06 | 2022/12/06 | 2022/12/07 | 2022/12/07

UNITS | M29- BLANK| M29-T1 ﬂig_;)z::’ M29- T2 M29-T3 M29- T4 M29- T5 RDL | QC Batch
Front Half Antimony (Sb) ug <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 3.0 | 8411336
Front Half Arsenic (As) ug <0.80 <0.80 <0.80 <0.80 <0.80 <0.80 <0.80 0.80 | 8411336
Front Half Beryllium (Be) ug <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 0.18 | 8411336
Front Half Cadmium (Cd) ug <0.18 0.33 0.34 2.91 <0.18 <0.18 <0.18 0.18 | 8411336
Front Half Chromium (Cr) ug <3.0 9.3 8.7 3.3 <3.0 5.0 <3.0 3.0 | 8411336
Front Half Cobalt (Co) ug <0.18 0.92 0.88 0.19 0.20 0.39 <0.18 0.18 | 8411336
Front Half Lead (Pb) ug <0.60 1.92 1.94 0.67 <0.60 <0.60 <0.60 0.60 | 8411336
Front Half Manganese (Mn) ug <1.2 10.4 10.1 2.7 2.3 3.1 13.1 1.2 | 8411336
Front Half Nickel (Ni) ug 8.1 28.9 29.0 11.2 3.9 9.6 3.6 1.0 | 8411336
Front Half Selenium (Se) ug <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 | 8411336
Back Half Antimony (Sb) ug <0.40 <0.40 <0.40 0.48 <0.40 0.45 <0.40 0.40 | 8409041
Back Half Arsenic (As) ug <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 | 8409041
Back Half Beryllium (Be) ug <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 [0.090| 8409041
Back Half Cadmium (Cd) ug <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 [0.090| 8409041
Back Half Chromium (Cr) ug <1.5 <1.5 <1.5 <1.5 1.9 <1.5 2.0 1.5 | 8409041
Back Half Cobalt (Co) ug <0.090 0.380 0.365 <0.090 0.218 <0.090 0.134 0.090]| 8409041
Back Half Lead (Pb) ug <0.30 0.77 0.78 0.48 0.41 0.38 0.39 0.30 | 8409041
Back Half Manganese (Mn) ug <0.60 1.15 1.11 1.24 2.23 4.54 1.71 0.60 | 8409041
Back Half Nickel (Ni) ug <0.50 1.36 1.30 0.86 6.78 1.09 2.48 0.50 | 8409041
Back Half Selenium (Se) ug <1.0 8.1 8.0 <1.0 <1.0 <1.0 <1.0 1.0 | 8409041
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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Bureau Veritas Job #: C2AF790
Report Date: 2022/12/20

Mostardi Platt
Client Project #: M224514
Site Location:  CLIFTON

ELEMENTS BY ICP/MS (STACK SAMPLING TRAIN)

Bureau Veritas ID uoQ102 uoQ103
Sampling Date 2022/12/07|2022/12/08

UNITS| M29-T6 M29-T7 RDL | QC Batch
Front Half Antimony (Sb) ug <3.0 <3.0 3.0 | 8411336
Front Half Arsenic (As) ug <0.80 <0.80 0.80 | 8411336
Front Half Beryllium (Be) ug <0.18 <0.18 0.18 | 8411336
Front Half Cadmium (Cd) ug <0.18 <0.18 0.18 | 8411336
Front Half Chromium (Cr) ug 3.7 4.7 3.0 | 8411336
Front Half Cobalt (Co) ug <0.18 0.18 0.18 | 8411336
Front Half Lead (Pb) ug 0.69 <0.60 0.60 | 8411336
Front Half Manganese (Mn) ug 1.9 2.7 1.2 | 8411336
Front Half Nickel (Ni) ug 10.1 53 1.0 | 8411336
Front Half Selenium (Se) ug <2.0 <2.0 2.0 | 8411336
Back Half Antimony (Sb) ug 0.56 <0.40 0.40 | 8409041
Back Half Arsenic (As) ug <0.40 <0.40 0.40 | 8409041
Back Half Beryllium (Be) ug <0.090 <0.090 [0.090| 8409041
Back Half Cadmium (Cd) ug <0.090 <0.090 [0.090| 8409041
Back Half Chromium (Cr) ug <15 2.6 1.5 | 8409041
Back Half Cobalt (Co) ug <0.090 0.115 0.090| 8409041
Back Half Lead (Pb) ug 0.35 0.40 0.30 | 8409041
Back Half Manganese (Mn) ug 3.43 5.69 0.60 | 8409041
Back Half Nickel (Ni) ug 0.94 2.86 0.50 | 8409041
Back Half Selenium (Se) ug <1.0 <1.0 1.0 | 8409041
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Bureau Veritas Job #: C2AF790 Mostardi Platt
Report Date: 2022/12/20 Client Project #: M224514
Site Location:  CLIFTON

TEST SUMMARY
Bureau Veritas ID:  UOQ088 Collected: 2022/12/08
Sample ID: M29- BLANK Shipped:
Matrix: Stack Sampling Train Received: 2022/12/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3C in HCl Rinse CV/AA 8410325 2022/12/19 2022/12/20 Thuy Linh Nguyen
Mercury 2B in HNO3/H202 Imp. CV/AA 8405627 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3A in HNO3 Rinse CV/AA 8405301 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3B in KMn04/H2S04 Imp. CV/AA 8410328 2022/12/17 2022/12/20 Thuy Linh Nguyen
Mercury 1B in Filter + Rinse (M29) CV/AA 8411329 2022/12/19 2022/12/20 Thuy Linh Nguyen
Metals B.H. in H202/HNO3 Imp.(6020B m) ICP1/MS 8409041 2022/12/19 2022/12/20 Nan Raykha
Metals F.H. in Filter + Rinses (6020B m) ICP1/MS 8411336 2022/12/19 2022/12/20 Nan Raykha
Bureau Veritas ID: UOQO089 Collected: 2022/12/05
Sample ID: M29-T1 Shipped:
Matrix: Stack Sampling Train Received: 2022/12/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3C in HCl Rinse CV/AA 8410325 2022/12/19 2022/12/20 Thuy Linh Nguyen
Mercury 2B in HNO3/H202 Imp. CV/AA 8405627 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3A in HNO3 Rinse CV/AA 8405301 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3B in KMnO4/H2S04 Imp. CV/AA 8410328 2022/12/17 2022/12/20 Thuy Linh Nguyen
Mercury 1B in Filter + Rinse (M29) CV/AA 8411329 2022/12/19 2022/12/20 Thuy Linh Nguyen
Metals B.H. in H202/HNO3 Imp.(6020B m) ICP1/MS 8409041 2022/12/19 2022/12/20 Nan Raykha
Metals F.H. in Filter + Rinses (6020B m) ICP1/MS 8411336 2022/12/19 2022/12/20 Nan Raykha
Bureau Veritas ID: UOQ089 Dup Collected: 2022/12/05
Sample ID: M29-T1 Shipped:
Matrix: Stack Sampling Train Received: 2022/12/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3C in HCl Rinse CV/AA 8410325 2022/12/19 2022/12/20 Thuy Linh Nguyen
Mercury 2B in HNO3/H202 Imp. CV/AA 8405627 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3A in HNO3 Rinse CV/AA 8405301 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3B in KMn04/H2S04 Imp. CV/AA 8410328 2022/12/17 2022/12/20 Thuy Linh Nguyen
Mercury 1B in Filter + Rinse (M29) CV/AA 8411329 2022/12/19 2022/12/20 Thuy Linh Nguyen
Metals B.H. in H202/HNO3 Imp.(6020B m) ICP1/MS 8409041 2022/12/19 2022/12/20 Nan Raykha
Metals F.H. in Filter + Rinses (6020B m) ICP1/MS 8411336 2022/12/19 2022/12/20 Nan Raykha
Bureau Veritas ID:  UOQ090 Collected: 2022/12/06
Sample ID: M29-T2 Shipped:
Matrix: Stack Sampling Train Received: 2022/12/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3C in HCl Rinse CV/AA 8410325 2022/12/19 2022/12/20 Thuy Linh Nguyen
Mercury 2B in HNO3/H202 Imp. CV/AA 8405627 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3A in HNO3 Rinse CV/AA 8405301 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3B in KMnO4/H2S04 Imp. CV/AA 8410328 2022/12/17 2022/12/20 Thuy Linh Nguyen
Mercury 1B in Filter + Rinse (M29) CV/AA 8411329 2022/12/19 2022/12/20 Thuy Linh Nguyen
Metals B.H. in H202/HNO3 Imp.(6020B m) ICP1/MS 8409041 2022/12/19 2022/12/20 Nan Raykha
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Bureau Veritas Job #: C2AF790
Report Date: 2022/12/20

Mostardi Platt
Client Project #: M224514

Site Location:  CLIFTON
TEST SUMMARY
Bureau Veritas ID: UOQ090 Collected: 2022/12/06
Sample ID: M29-T2 Shipped:
Matrix: Stack Sampling Train Received: 2022/12/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Metals F.H. in Filter + Rinses (6020B m) ICP1/MS 8411336 2022/12/19 2022/12/20 Nan Raykha
Bureau Veritas ID: U0OQ091 Collected: 2022/12/06
Sample ID: M29-T3 Shipped:
Matrix: Stack Sampling Train Received: 2022/12/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3C in HCl Rinse CV/AA 8410325 2022/12/19 2022/12/20 Thuy Linh Nguyen
Mercury 2B in HNO3/H202 Imp. CV/AA 8405627 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3A in HNO3 Rinse CV/AA 8405301 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3B in KMn04/H2S04 Imp. CV/AA 8410328 2022/12/17 2022/12/20 Thuy Linh Nguyen
Mercury 1B in Filter + Rinse (M29) CV/AA 8411329 2022/12/19 2022/12/20 Thuy Linh Nguyen
Metals B.H. in H202/HNO3 Imp.(6020B m) ICP1/MS 8409041 2022/12/19 2022/12/20 Nan Raykha
Metals F.H. in Filter + Rinses (6020B m) ICP1/MS 8411336 2022/12/19 2022/12/20 Nan Raykha
Bureau Veritas ID: UOQ100 Collected: 2022/12/07
Sample ID: M29-T4 Shipped:
Matrix: Stack Sampling Train Received: 2022/12/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3C in HCI Rinse CV/AA 8410325 2022/12/19 2022/12/20 Thuy Linh Nguyen
Mercury 2B in HNO3/H202 Imp. CV/AA 8405627 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3A in HNO3 Rinse CV/AA 8405301 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3B in KMn0O4/H2S04 Imp. CV/AA 8410328 2022/12/17 2022/12/20 Thuy Linh Nguyen
Mercury 1B in Filter + Rinse (M29) CV/AA 8411329 2022/12/19 2022/12/20 Thuy Linh Nguyen
Metals B.H. in H202/HNO3 Imp.(6020B m) ICP1/MS 8409041 2022/12/19 2022/12/20 Nan Raykha
Metals F.H. in Filter + Rinses (6020B m) ICP1/MS 8411336 2022/12/19 2022/12/20 Nan Raykha
Bureau Veritas ID: U0Q101 Collected: 2022/12/07
Sample ID: M29-T5 Shipped:
Matrix: Stack Sampling Train Received: 2022/12/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3C in HCl Rinse CV/AA 8410325 2022/12/19 2022/12/20 Thuy Linh Nguyen
Mercury 2B in HNO3/H202 Imp. CV/AA 8405627 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3A in HNO3 Rinse CV/AA 8405301 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3B in KMn04/H2S04 Imp. CV/AA 8410328 2022/12/17 2022/12/20 Thuy Linh Nguyen
Mercury 1B in Filter + Rinse (M29) CV/AA 8411329 2022/12/19 2022/12/20 Thuy Linh Nguyen
Metals B.H. in H202/HNO3 Imp.(6020B m) ICP1/MS 8409041 2022/12/19 2022/12/20 Nan Raykha
Metals F.H. in Filter + Rinses (6020B m) ICP1/MS 8411336 2022/12/19 2022/12/20 Nan Raykha
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Bureau Veritas Job #: C2AF790 Mostardi Platt
Report Date: 2022/12/20 Client Project #: M224514
Site Location:  CLIFTON

TEST SUMMARY
Bureau Veritas ID:  U0Q102 Collected: 2022/12/07
Sample ID: M29-T6 Shipped:
Matrix: Stack Sampling Train Received: 2022/12/13

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3C in HCl Rinse CV/AA 8410325 2022/12/19 2022/12/20 Thuy Linh Nguyen
Mercury 2B in HNO3/H202 Imp. CV/AA 8405627 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3A in HNO3 Rinse CV/AA 8405301 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3B in KMn04/H2S04 Imp. CV/AA 8410328 2022/12/17 2022/12/20 Thuy Linh Nguyen
Mercury 1B in Filter + Rinse (M29) CV/AA 8411329 2022/12/19 2022/12/20 Thuy Linh Nguyen
Metals B.H. in H202/HNO3 Imp.(6020B m) ICP1/MS 8409041 2022/12/19 2022/12/20 Nan Raykha
Metals F.H. in Filter + Rinses (6020B m) ICP1/MS 8411336 2022/12/19 2022/12/20 Nan Raykha

Bureau Veritas ID: U0Q103 Collected: 2022/12/08

Sample ID: M29-T7 Shipped:
Matrix: Stack Sampling Train Received: 2022/12/13
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Mercury 3C in HCl Rinse CV/AA 8410325 2022/12/19 2022/12/20 Thuy Linh Nguyen
Mercury 2B in HNO3/H202 Imp. CV/AA 8405627 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3A in HNO3 Rinse CV/AA 8405301 2022/12/15 2022/12/20 Thuy Linh Nguyen
Mercury 3B in KMnO4/H2S04 Imp. CV/AA 8410328 2022/12/17 2022/12/20 Thuy Linh Nguyen
Mercury 1B in Filter + Rinse (M29) CV/AA 8411329 2022/12/19 2022/12/20 Thuy Linh Nguyen
Metals B.H. in H202/HNO3 Imp.(6020B m) ICP1/MS 8409041 2022/12/19 2022/12/20 Nan Raykha
Metals F.H. in Filter + Rinses (6020B m) ICP1/MS 8411336 2022/12/19 2022/12/20 Nan Raykha
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Bureau Veritas Job #: C2AF790
Report Date: 2022/12/20

Mostardi Platt
Client Project #: M224514
Site Location:  CLIFTON

GENERAL COMMENTS

Results relate only to the items tested.

ELEMENTS BY ICP/MS (STACK SAMPLING TRAIN)

Metals F.H. in Filter + Rinses (6020B m): Post digestion duplicate and spike were done on sample UOQ089.

Metals B.H. in H202/HNO3 Imp.(6020B m): Post digestion duplicate and spike were done on sample UOQ089.
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Bureau Veritas Job #: C2AF790
Report Date: 2022/12/20

Mostardi Platt

Client Project #: M224514

Site Location:  CLIFTON
QUALITY ASSURANCE REPORT
QA/QC
Batch Init  QC Type Parameter Date Analyzed Value % Recovery  UNITS  QC Limits
8405301 TLG Matrix Spike(UOQO89) 3A Mercury (Hg) 2022/12/20 9% % 75-125
8405301 TLG  Matrix Spike DUP(UOQ089) 3A Mercury (Hg) 2022/12/20 97 % 75-125
8405301 TLG  MS/MSD RPD 3A Mercury (Hg) 2022/12/20 1.4 % 20
8405301 TLG Spiked Blank 3A Mercury (Hg) 2022/12/20 98 % 90-110
8405301 TLG Spiked Blank DUP 3A Mercury (Hg) 2022/12/20 99 % 90-110
8405301 TLG RPD 3A Mercury (Hg) 2022/12/20 0.81 % 20
8405301 TLG Method Blank 3A Mercury (Hg) 2022/12/20 <0.005 ug
8405301 TLG RPD -Sample/Sample Dup  3A Mercury (Hg) 2022/12/20 NC % 20
8405627 TLG  Matrix Spike(UOQO89) 2B Mercury (Hg) 2022/12/20 96 % 75-125
8405627 TLG Matrix Spike DUP(UOQO89) 2B Mercury (Hg) 2022/12/20 96 % 75-125
8405627 TLG MS/MSD RPD 2B Mercury (Hg) 2022/12/20 0.73 % 20
8405627 TLG Spiked Blank 2B Mercury (Hg) 2022/12/20 100 % 90-110
8405627 TLG  Spiked Blank DUP 2B Mercury (Hg) 2022/12/20 99 % 90-110
8405627 TLG RPD 2B Mercury (Hg) 2022/12/20 0.10 % 20
8405627 TLG Method Blank 2B Mercury (Hg) 2022/12/20 <0.15 ug
8405627 TLG RPD - Sample/Sample Dup 2B Mercury (Hg) 2022/12/20 NC % 20
8409041 N_R Matrix Spike(UOQ089) Back Half Antimony (Sb) 2022/12/20 103 % 75-125
Back Half Arsenic (As) 2022/12/20 100 % 75-125
Back Half Beryllium (Be) 2022/12/20 100 % 75-125
Back Half Cadmium (Cd) 2022/12/20 98 % 75-125
Back Half Chromium (Cr) 2022/12/20 100 % 75-125
Back Half Cobalt (Co) 2022/12/20 102 % 75-125
Back Half Lead (Pb) 2022/12/20 99 % 75-125
Back Half Manganese (Mn) 2022/12/20 101 % 75-125
Back Half Nickel (Ni) 2022/12/20 101 % 75-125
Back Half Selenium (Se) 2022/12/20 97 % 75-125
8409041 N_R Matrix Spike DUP(UOQO89) Back Half Antimony (Sb) 2022/12/20 102 % 75-125
Back Half Arsenic (As) 2022/12/20 98 % 75-125
Back Half Beryllium (Be) 2022/12/20 104 % 75-125
Back Half Cadmium (Cd) 2022/12/20 98 % 75-125
Back Half Chromium (Cr) 2022/12/20 98 % 75-125
Back Half Cobalt (Co) 2022/12/20 101 % 75-125
Back Half Lead (Pb) 2022/12/20 101 % 75-125
Back Half Manganese (Mn) 2022/12/20 99 % 75-125
Back Half Nickel (Ni) 2022/12/20 99 % 75-125
Back Half Selenium (Se) 2022/12/20 97 % 75-125
8409041 N_R MS/MSD RPD Back Half Antimony (Sb) 2022/12/20 0.67 % 20
Back Half Arsenic (As) 2022/12/20 1.4 % 20
Back Half Beryllium (Be) 2022/12/20 3.4 % 20
Back Half Cadmium (Cd) 2022/12/20 0.63 % 20
Back Half Chromium (Cr) 2022/12/20 2.0 % 20
Back Half Cobalt (Co) 2022/12/20 1.7 % 20
Back Half Lead (Pb) 2022/12/20 1.9 % 20
Back Half Manganese (Mn) 2022/12/20 1.9 % 20
Back Half Nickel (Ni) 2022/12/20 1.8 % 20
Back Half Selenium (Se) 2022/12/20 0.083 % 20
8409041 N_R Spiked Blank Back Half Antimony (Sb) 2022/12/20 102 % 85-115
Back Half Arsenic (As) 2022/12/20 97 % 85-115
Back Half Beryllium (Be) 2022/12/20 102 % 85-115
Back Half Cadmium (Cd) 2022/12/20 98 % 85-115
Back Half Chromium (Cr) 2022/12/20 97 % 85-115
Back Half Cobalt (Co) 2022/12/20 98 % 85-115
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Bureau Veritas Job #: C2AF790
Report Date: 2022/12/20

Mostardi Platt

Client Project #: M224514

Site Location:  CLIFTON
QUALITY ASSURANCE REPORT(CONT'D)
QA/QC
Batch Init  QC Type Parameter Date Analyzed Value % Recovery  UNITS  QC Limits
Back Half Lead (Pb) 2022/12/20 99 % 85-115
Back Half Manganese (Mn) 2022/12/20 99 % 85-115
Back Half Nickel (Ni) 2022/12/20 98 % 85-115
Back Half Selenium (Se) 2022/12/20 97 % 85-115
8409041 N_R Spiked Blank DUP Back Half Antimony (Sb) 2022/12/20 103 % 85-115
Back Half Arsenic (As) 2022/12/20 100 % 85-115
Back Half Beryllium (Be) 2022/12/20 104 % 85-115
Back Half Cadmium (Cd) 2022/12/20 99 % 85-115
Back Half Chromium (Cr) 2022/12/20 98 % 85-115
Back Half Cobalt (Co) 2022/12/20 100 % 85-115
Back Half Lead (Pb) 2022/12/20 101 % 85-115
Back Half Manganese (Mn) 2022/12/20 100 % 85-115
Back Half Nickel (Ni) 2022/12/20 99 % 85-115
Back Half Selenium (Se) 2022/12/20 99 % 85-115
8409041 N_R RPD Back Half Antimony (Sb) 2022/12/20 1.5 % 20
Back Half Arsenic (As) 2022/12/20 2.4 % 20
Back Half Beryllium (Be) 2022/12/20 2.4 % 20
Back Half Cadmium (Cd) 2022/12/20 0.63 % 20
Back Half Chromium (Cr) 2022/12/20 1.8 % 20
Back Half Cobalt (Co) 2022/12/20 2.0 % 20
Back Half Lead (Pb) 2022/12/20 1.8 % 20
Back Half Manganese (Mn) 2022/12/20 0.35 % 20
Back Half Nickel (Ni) 2022/12/20 0.59 % 20
Back Half Selenium (Se) 2022/12/20 1.4 % 20
8409041 N_R Method Blank Back Half Antimony (Sb) 2022/12/20 <0.40 ug
Back Half Arsenic (As) 2022/12/20 <0.40 ug
Back Half Beryllium (Be) 2022/12/20 <0.090 ug
Back Half Cadmium (Cd) 2022/12/20 <0.090 ug
Back Half Chromium (Cr) 2022/12/20 <1.5 ug
Back Half Cobalt (Co) 2022/12/20 <0.090 ug
Back Half Lead (Pb) 2022/12/20 <0.30 ug
Back Half Manganese (Mn) 2022/12/20 <0.60 ug
Back Half Nickel (Ni) 2022/12/20 <0.50 ug
Back Half Selenium (Se) 2022/12/20 <1.0 ug
8409041 N_R RPD-Sample/Sample Dup Back Half Antimony (Sbh) 2022/12/20 NC % 20
Back Half Arsenic (As) 2022/12/20 NC % 20
Back Half Beryllium (Be) 2022/12/20 NC % 20
Back Half Cadmium (Cd) 2022/12/20 NC % 20
Back Half Chromium (Cr) 2022/12/20 NC % 20
Back Half Cobalt (Co) 2022/12/20 4.0 % 20
Back Half Lead (Pb) 2022/12/20 0.16 % 20
Back Half Manganese (Mn) 2022/12/20 3.6 % 20
Back Half Nickel (Ni) 2022/12/20 4.5 % 20
Back Half Selenium (Se) 2022/12/20 0.21 % 20
8410325 TLG Reagent Blank 3C Mercury (Hg) 2022/12/20 <0.013 ug
8410325 TLG  Matrix Spike(UOQO89) 3C Mercury (Hg) 2022/12/20 92 % 75-125
8410325 TLG Matrix Spike DUP(UOQO89) 3C Mercury (Hg) 2022/12/20 93 % 75-125
8410325 TLG MS/MSD RPD 3C Mercury (Hg) 2022/12/20 0.87 % 20
8410325 TLG Spiked Blank 3C Mercury (Hg) 2022/12/20 94 % 90-110
8410325 TLG Spiked Blank DUP 3C Mercury (Hg) 2022/12/20 96 % 90-110
8410325 TLG RPD 3C Mercury (Hg) 2022/12/20 2.1 % 20
8410325 TLG Method Blank 3C Mercury (Hg) 2022/12/20 <0.013 ug
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Bureau Veritas Job #: C2AF790
Report Date: 2022/12/20

Mostardi Platt

Client Project #: M224514

Site Location:  CLIFTON
QUALITY ASSURANCE REPORT(CONT'D)
QA/QC
Batch Init  QC Type Parameter Date Analyzed Value % Recovery  UNITS  QC Limits
8410325 TLG RPD -Sample/Sample Dup  3C Mercury (Hg) 2022/12/20 2.1 % 20
8410328 TLG Reagent Blank 3B Mercury (Hg) 2022/12/20 <0.013 ug
8410328 TLG Matrix Spike(UOQO89) 3B Mercury (Hg) 2022/12/20 91 % 75-125
8410328 TLG Matrix Spike DUP(UOQO89) 3B Mercury (Hg) 2022/12/20 90 % 75-125
8410328 TLG MS/MSD RPD 3B Mercury (Hg) 2022/12/20 0.77 % 20
8410328 TLG Spiked Blank 3B Mercury (Hg) 2022/12/20 95 % 90-110
8410328 TLG Spiked Blank DUP 3B Mercury (Hg) 2022/12/20 96 % 90- 110
8410328 TLG RPD 3B Mercury (Hg) 2022/12/20 0.84 % 20
8410328 TLG Method Blank 3B Mercury (Hg) 2022/12/20 <0.013 ug
8410328 TLG RPD-Sample/Sample Dup 3B Mercury (Hg) 2022/12/20 NC % 20
8411329 TLG Reagent Blank 1B Mercury (Hg) 2022/12/20 <0.015 ug
8411329 TLG Matrix Spike(UOQO89) 1B Mercury (Hg) 2022/12/20 90 % 75-125
8411329 TLG Matrix Spike DUP(UOQO89) 1B Mercury (Hg) 2022/12/20 91 % 75-125
8411329 TLG MS/MSD RPD 1B Mercury (Hg) 2022/12/20 1.3 % 20
8411329 TLG Spiked Blank 1B Mercury (Hg) 2022/12/20 97 % 90-110
8411329 TLG Spiked Blank DUP 1B Mercury (Hg) 2022/12/20 97 % 90- 110
8411329 TLG RPD 1B Mercury (Hg) 2022/12/20 0.21 % 20
8411329 TLG Method Blank 1B Mercury (Hg) 2022/12/20 <0.015 ug
8411329 TLG RPD-Sample/Sample Dup 1B Mercury (Hg) 2022/12/20 NC % 20
8411336 N_R Matrix Spike(UOQO89) Front Half Antimony (Sb) 2022/12/20 105 % 75-125
Front Half Arsenic (As) 2022/12/20 101 % 75-125
Front Half Beryllium (Be) 2022/12/20 100 % 75-125
Front Half Cadmium (Cd) 2022/12/20 100 % 75-125
Front Half Chromium (Cr) 2022/12/20 98 % 75-125
Front Half Cobalt (Co) 2022/12/20 100 % 75-125
Front Half Lead (Pb) 2022/12/20 101 % 75-125
Front Half Manganese (Mn) 2022/12/20 100 % 75-125
Front Half Nickel (Ni) 2022/12/20 98 % 75-125
Front Half Selenium (Se) 2022/12/20 99 % 75-125
8411336 N_R  Matrix Spike DUP(UOQO089) Front Half Antimony (Sb) 2022/12/20 104 % 75-125
Front Half Arsenic (As) 2022/12/20 98 % 75-125
Front Half Beryllium (Be) 2022/12/20 100 % 75-125
Front Half Cadmium (Cd) 2022/12/20 98 % 75-125
Front Half Chromium (Cr) 2022/12/20 95 % 75-125
Front Half Cobalt (Co) 2022/12/20 98 % 75-125
Front Half Lead (Pb) 2022/12/20 101 % 75-125
Front Half Manganese (Mn) 2022/12/20 97 % 75-125
Front Half Nickel (Ni) 2022/12/20 96 % 75-125
Front Half Selenium (Se) 2022/12/20 99 % 75-125
8411336 N_R MS/MSD RPD Front Half Antimony (Sb) 2022/12/20 1.4 % 20
Front Half Arsenic (As) 2022/12/20 2.2 % 20
Front Half Beryllium (Be) 2022/12/20 0.77 % 20
Front Half Cadmium (Cd) 2022/12/20 1.3 % 20
Front Half Chromium (Cr) 2022/12/20 2.3 % 20
Front Half Cobalt (Co) 2022/12/20 2.3 % 20
Front Half Lead (Pb) 2022/12/20 0.51 % 20
Front Half Manganese (Mn) 2022/12/20 33 % 20
Front Half Nickel (Ni) 2022/12/20 2.0 % 20
Front Half Selenium (Se) 2022/12/20 0.17 % 20
8411336 N_R Spiked Blank Front Half Antimony (Sb) 2022/12/20 101 % 85-115
Front Half Arsenic (As) 2022/12/20 99 % 85-115
Front Half Beryllium (Be) 2022/12/20 103 % 85-115
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Bureau Veritas Job #: C2AF790
Report Date: 2022/12/20

Mostardi Platt
Client Project #: M224514

Site Location:  CLIFTON
QUALITY ASSURANCE REPORT(CONT'D)
QA/QC
Batch Init  QC Type Parameter Date Analyzed Value % Recovery  UNITS  QC Limits

Front Half Cadmium (Cd) 2022/12/20 98 % 85-115
Front Half Chromium (Cr) 2022/12/20 96 % 85-115
Front Half Cobalt (Co) 2022/12/20 99 % 85-115
Front Half Lead (Pb) 2022/12/20 99 % 85-115
Front Half Manganese (Mn) 2022/12/20 97 % 85-115
Front Half Nickel (Ni) 2022/12/20 97 % 85-115
Front Half Selenium (Se) 2022/12/20 99 % 85-115

8411336 N_R Spiked Blank DUP Front Half Antimony (Sb) 2022/12/20 104 % 85-115
Front Half Arsenic (As) 2022/12/20 101 % 85-115
Front Half Beryllium (Be) 2022/12/20 105 % 85-115
Front Half Cadmium (Cd) 2022/12/20 101 % 85-115
Front Half Chromium (Cr) 2022/12/20 98 % 85-115
Front Half Cobalt (Co) 2022/12/20 99 % 85-115
Front Half Lead (Pb) 2022/12/20 101 % 85-115
Front Half Manganese (Mn) 2022/12/20 100 % 85-115
Front Half Nickel (Ni) 2022/12/20 98 % 85-115
Front Half Selenium (Se) 2022/12/20 101 % 85-115

8411336 N_R RPD Front Half Antimony (Sb) 2022/12/20 3.3 % 20
Front Half Arsenic (As) 2022/12/20 1.4 % 20
Front Half Beryllium (Be) 2022/12/20 1.9 % 20
Front Half Cadmium (Cd) 2022/12/20 2.5 % 20
Front Half Chromium (Cr) 2022/12/20 13 % 20
Front Half Cobalt (Co) 2022/12/20 0.20 % 20
Front Half Lead (Pb) 2022/12/20 1.7 % 20
Front Half Manganese (Mn) 2022/12/20 2.2 % 20
Front Half Nickel (Ni) 2022/12/20 0.81 % 20
Front Half Selenium (Se) 2022/12/20 2.0 % 20

8411336 N_R Method Blank Front Half Antimony (Sb) 2022/12/20 <3.0 ug
Front Half Arsenic (As) 2022/12/20 <0.80 ug
Front Half Beryllium (Be) 2022/12/20 <0.18 ug
Front Half Cadmium (Cd) 2022/12/20 <0.18 ug
Front Half Chromium (Cr) 2022/12/20 <3.0 ug
Front Half Cobalt (Co) 2022/12/20 <0.18 ug
Front Half Lead (Pb) 2022/12/20 <0.60 ug
Front Half Manganese (Mn) 2022/12/20 <1.2 ug
Front Half Nickel (Ni) 2022/12/20 <1.0 ug
Front Half Selenium (Se) 2022/12/20 <2.0 ug

8411336 N_R RPD - Sample/Sample Dup  Front Half Antimony (Sb) 2022/12/20 NC % 20
Front Half Arsenic (As) 2022/12/20 NC % 20
Front Half Beryllium (Be) 2022/12/20 NC % 20
Front Half Cadmium (Cd) 2022/12/20 1.6 % 20
Front Half Chromium (Cr) 2022/12/20 6.7 % 20
Front Half Cobalt (Co) 2022/12/20 49 % 20
Front Half Lead (Pb) 2022/12/20 0.83 % 20
Front Half Manganese (Mn) 2022/12/20 3.0 % 20
Front Half Nickel (Ni) 2022/12/20 0.38 % 20
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Bureau Veritas Job #: C2AF790 Mostardi Platt
Report Date: 2022/12/20 Client Project #: M224514
Site Location:  CLIFTON

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init  QC Type Parameter Date Analyzed Value % Recovery  UNITS  QC Limits

Front Half Selenium (Se) 2022/12/20 NC % 20

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Reagent Blank: A blank matrix containing all reagents used in the analytical procedure. Used to determine any analytical contamination.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.
Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).
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Bureau Veritas Job #: C2AF790 Mostardi Platt
Report Date: 2022/12/20 Client Project #: M224514
Site Location:  CLIFTON

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

at

‘2 EvaPralific @
|

§ 75/
Q=

Ewa Pranjic, M.Sc:‘C‘Ch/e(m, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.
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Ambient Relative | Barometric | Calibration Calibration Calibration
Temperature | Humidity| Pressure Standard % Standard % Standard %

Pre/Post Date Time Analyst degrees F % inches Hg 50.0000g Error 5.00009g Error 0.50009g Error
Pre 11/28/2022

Post 11/28/2022

Pre 11/29/2022 9:30 AM JMG 72 30.0 28.95 50.00004 0.00 5.00001 0.00 0.50002 0.00
Post 11/29/2022 2:30 PM JMG 72 30.0 28.95 50.00004 0.00 5.00001 0.00 0.50002 0.00
Pre 11/30/2022 8:30 AM JMG 71 29.0 29.25 50.00007 0.00 5.00003 0.00 0.50001 0.00
Post 11/30/2022 2:30 PM JMG 71 29.0 29.25 50.00007 0.00 5.00003 0.00 0.50001 0.00
Pre 12/1/2022 9:00 AM JMG 71 22.0 29.76 50.00010 0.00 5.00001 0.00 0.50001 0.00
Post 12/1/2022 2:00 PM JMG 71 22.0 29.76 50.00010 0.00 5.00001 0.00 0.50001 0.00
Pre 12/2/2022

Post 12/2/2022

Pre 12/5/2022 1:45 PM JMG 70 23.0 29.13 50.00008 0.00 5.00002 0.00 0.50006 -0.01
Post 12/5/2022 2:15 PM JMG 70 23.0 29.13 50.00008 0.00 5.00002 0.00 0.50006 -0.01
Pre 12/6/2022 8:45 AM JMG 70 25.0 29.31 50.00007 0.00 5.00003 0.00 0.50004 -0.01
Post 12/6/2022 2:00 PM JMG 70 25.0 29.42 50.00006 0.00 5.00002 0.00 0.50004 -0.01
Pre 12/7/2022 10:00 AM| JMG 70 28.0 29.53 50.00004 0.00 5.00001 0.00 0.50006 -0.01
Post 12/7/2022 2:30 PM JMG 71 28.0 29.58 50.00008 0.00 5.00002 0.00 0.50005 -0.01
Pre 12/8/2022 9:00 AM JMG 71 27.0 29.65 50.00009 0.00 5.00003 0.00 0.50002 0.00
Post 12/8/2022

Pre 12/9/2022

Post 12/9/2022

Pre 12/12/2022

Post 12/12/2022

Pre 12/13/2022 10:45 AM| JMG 72 28.0 29.51 50.00008 0.00 4.99989 0.00 0.49995 0.01
Post 12/13/2022 3:00 PM JMG 72 28.0 29.51 50.00008 0.00 4.99989 0.00 0.49995 0.01
Pre 12/14/2022 9:15 AM JMG 72 28.0 29.12 50.00009 0.00 4.99992 0.00 0.49995 0.01
Post 12/14/2022 2:30 PM JMG 72 28.0 29.12 50.00009 0.00 4.99992 0.00 0.49995 0.01
Pre 12/15/2022 9:30 AM JMG 71 31.0 28.87 50.00006 0.00 5.00000 0.00 0.50004 -0.01
Post 12/15/2022

Pre 12/16/2022

Post 12/16/2022

Balance ID: Sartorius

Model QUINTIX65-1S
S/N 0034209777
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1100 N. Villa Avenue
Villa Park IL 60181
Tel: 630-833-3800/Fax: 630-833-0044
acmemetrology.com

Certificate of Calibration

Certificate No. 173254

Customer Information Calibration Information
As Found In Tolerance
MOSTARDI-PLATT As Left In Tolerance
888 INDUSTRIAL DR. Calibration Date: 2/22/2022
ELMHURST, IL 60126 Next Due: 2/22/2023
Equipment Information Temperature: 73.6 °F
ID Number: 0034209777 Humidity: 20%
Type: SCALE Procedure: PPCA503
Description 60 G X 0.00001 PPCA101
Manufacturer: SARTORIOUS Purchase Order: VBL/BEN
Model: QUINTIX65 Base Information
Serial Number: 0034209777 Serial Number: N/A
Department: Manufacturer: N/A
Model: N/A
Description  Std. Nominal _ Tolerance+ As Found As Left Units
LINEARITY (SPAN) 0.00000 0.00000 0.00000 0.00000 0.00000 G
LINEARITY (SPAN) 15.00000 14.99300 15.00300 15.00000 14.99991 G
LINEARITY (SPAN) 30.00000 29.99300 30.00300 30.00012  29.99992 G
LINEARITY (SPAN) 45.00000 44.99300 45.00300 45.00017  44.99988 G
LINEARITY (SPAN) 60.00000 59.99300 60.00300 60.00022  59.99993 G
LINEARITY (SPAN) 0.00000 -0.00300 0.00300 0.00000 0.00000 G
SHIFT (POSITION 1) 20.00000 19.99300 20.00300 20.00017  19.99995 G
SHIFT (POSITION 2) 20.00000 19.99300 20.00300 20.00017  19.99998 G
SHIFT (POSITION 3) 20.00000 19.99300 20.00300 20.00017  19.99998 G
SHIFT (POSITION 4) 20.00000 19.99300 20.00300 20.00017  19.99995 G

"A" - Adjusted and returned in tolerance
"F" - Indicates out of tolerance result

Standards Used I.D. Number Last Cal. Cal. Due
1KG - 1GR WT SET AMO0028 4/12/2021 4/30/2023
TEMP/HUM GAUGE AMO0269A 3/30/2021 3/31/2023

Calibration Notes

This measurement equipment was tested using certified standards and was found in customer tolerances. A full calibration was
performed to nominalize the equipment, and was left indicating within customer specifications.

-

; i — il
JAMES TRAIL 2 AN T o T 2/22/2022

Certified/Authorized By Signature Date

ACME Metrology, certifies the instrument listed above has been tested, calibrated (if necessary), and meets the criteria established
in the associated test procedure unless otherwise noted. The standards used are traceable to the National Institute of Standards
and Technology (NIST). Statements of complaince, where applicable, are based upon the test results falling within the specified
limits with no reduction by the uncertainty of the measurement. The calibration interval has been specified by the customer. Any
number of factors may cause the calibration to drift out of tolerance before the recommended interval has expired. This Certificate
of Calibration shall not be reproduced, except in full, without the written approval of ACME Metrology.
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1100 N. Villa Avenue
Villa Park IL 60181
Tel: 630-833-3800/Fax: 630-833-0044
acmescaletechnologies.com

Certificate of Verification

Certificate No. 173255

Customer Information Calibration Information
MOSTARDI-PLATT Verification Date: 2/22/2022
888 INDUSTRIAL DR. Next Due Date: 2/28/2023
ELMHURST, IL. 60126 Temperature: 72 F
Equipment Information Humidity: 22%

ID Number: W-01 Department:

Serial Number: W-01 Purchase Order: VBL/JENNA
Manufacturer:

Model:

Type: WEIGHT KIT

Size: 50G, 5@, .5G

Calibration Notes

* This test weight was compared on customers scale against Acme NIST traceable test weight and was found to weigh within
acceptable limits of the indicated value.

Description Std. Nominal As Found Units
Weight 0.50000 0.50000 mg
Weight 5.00000 4.99999 g
Weight 50.00000 49.99995 g

s 37
JAMES TRAIL S DT S L 2/22/2022
Certified/Authorized By Signature Date

Acme Metrology, certifies the instrument listed above has been verified according to the associated test procedure unless
otherwise noted. The standards used are traceable to the National Institute of Standards and Technology (NIST). The verification
interval has been specified by the customer. This Certificate of Verification shall not be reproduced, except in full, without the
written approval of Acme Metrology.
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END OF THE REPORT
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