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MARATHON PETROLEUM COMPANY Client Reference No: CN00081321
DETROIT REFINERY CleanAir Project No: 12317

PROJECT OVERVIEW 1-1

INTRODUCTION

Marathon Petroleum Company (MPC) contracted Clean Air Engineering (CleanAir) to
perform a relative accuracy test audit (RATA) on a continuous emissions monitoring
system (CEMSs) installed at the Detroit Refinery and to demonstrate compliance with
permit limits.

All testing was conducted in accordance with the regulations set-forth by the United
States Environmental Protection Agency {USEPA) and the Michigan Department of
Environmental Quality (DEQ). The permit limits are referenced in Michigan
Department of Environmental Quality, Air Quality Division Permit to Install No. 63-
08C, issued January 11, 2012,

Key Project Participants
Individuals responsible for coordinating and conducting the test program were:

Tabetha Daum — MPC
Joe Reidy — MPC
Thomas Gasloli — DEQ
Ken Sullivan — CleanAir

Test Program Parameters

The testing was performed at the CCR Interheater Stack (Emission Unit ID No. EG14-
CCRPLINTHTR; Stack ID No. SV14-H4A) on August 6, 2013, and at the CCR Heater
Stack (Emission Unit ID No. EG14-CCRPLCHARHTR,; Stack ID No. SV14-H6) on
August 7, 2013,

Identical testing was performed at each location and included the following emissions
measurements:

« nitrogen oxides (NOx)

o oxygen (Oy)

QECEIVED
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Client Reference No: CN00081321
CleanAir Project No: 12317

MARATHON PETROLEUM COMPANY
DETROIT REFINERY

PROJECT OVERVIEW
TEST PROGRAM SYNOPSIS

Test Schedule
The on-site schedule followed during the test program is outlined in Table 1-1.
Table 1-1:
Schedule of Activities
Run Start End
Number Location Method Analyte Date Time Time
i CCR Interheater Stack USEPA Method 3A/7TE 0,/CO,INOy 08/06/13 11:33 11:54
2 CCR Inferheater Stack  USEPA Method 3A/7E 02/CO./NOy 08/06/13 12:11 12:32
3 CCR Interheater Stack  USEPA Method 3A/7E 0,/CO:/NOx 08/06/13 12:45 13:06
4 CCR Interheater Stack  USEPA Method 3A/7E O/COLMNOy 08/06/13 13:17 13:38
5 CCR Interheater Stack  USEPA Method 3A/7E O2/COINOy 08/06/13 13:51 14:12
8 CCOR Interheater Stack  USEPA Method 3A/7E G2/COLNOy 0806113 14:25 14:46
7 CCR Interheater Stack  USEPA Method 3A/7E O5/C0L/NOy (8106113 14:57 15:18
8 CCR Interheater Stack  USEPA Method 3A/7E O/ COMNOy 08/06/13 15:30 15:51
9 CCR Interheater Stack  USEPA Method 3A/7E O,/COMNOx (8/06113 16:00 1621
10 CCR interheater Stack  USEPA Method 3A/7E Qa/COMNO 08/06/13 16:34 16:55
1 CCR Heater Stack USEPA Method 3A/TE OufCO,INOy 08/0713 09:12 09:33
2 CCR Heater Stack USEPA Method 3A/TE 0,/CO/MNOyK 08/07113 09:47 10:08
3 CCR Heater Stack USEPA Method 3A/TE 0,/COLMNOy 08/07113 10:20 10:41
4 CCR Heater Stack USEPA Methed 3A/7E O/COINGy 080713 10:55 11:16
5 CCR Heater Stack USEPA Method 3A/TE Q,fCO,NOy 08/0713 11:31 11:52
[3] GCR Heater Stack USEPA Method 3A/7TE 0,/CO,/NOx 08/07/13 12:02 12:23
7 CCR Heater Stack USEPA Method 3A/7E O,/COINOy 08/67/13 12:34 12:55
8 CCR Heater Stack USEPA Method 3A/7E OofCONOy 0810713 13:03 13:24
9 CCR Heater Stack USEPA Method 3A/7E Q/CONOy 08/0713 13:33 13:54
10 CCR Heater Stack USEPA Method 3A/7E O./CONOy 08/07/13 14:03 14:24

Revision 0, Final Report
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MARATHON PETROLEUM COMPANY Client Reference No: CN00081321
DETROIT REFINERY CleanAir Project No: 12317

PROJECT OVERVIEW 1-3

Results Summary

Table 1-2 and Table 1-3 summarize the results of the test program. A more detailed
presentation of the test conditions and results of analysis are shown on pages 2-1
through 2-8.

Table 1-2:
Summary of RATA Results

Source Reference Method  Applicable Relative Accuracy Specification

Constituent (Units) (USEPA) Speciflcation %) Units Limit'
CCR Interheater Stack

Oy {% dv) M-3A PS3 0.15 % dv +1.0% dv

NOx (ppmdv) M-7E pPs2 3.3 % of RM 20% of RM
CCR Healer Stack

O, (% dv) M-3A PS3 0.06 % dv 1.0% dv

NOx (ppmdv) M-7E PS2 35 % of RM 20% of RM

! Specification limits obtained from 40 CFR 60, Appendix B, Performance Specifications. 082113 092306
Table 1-3:
Summary of Emission Compliance Test Results

Source Average

Constituent (Units) Sampling Method Emission Permit Limit*
CCR Interheater Stack

NOx ({lb/MMB1u) LUSEPA M-7E 0.02 0.05
CCR Heater Stack

NOg {(Ib/MMBiu) USEPA M-7E 0.02 0.05

* Permit limits obtained from MDEQ Permit To Install No. 63-08C. 082113 092308
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MARATHON PETROLEUM COMPANY Client Reference No: CN00081321
DETROIT REFINERY CleanAir Project No: 12317

PROJECT OVERVIEW
Discussion of Test Program

0, and NOy Emissions / RATA Testing - USEPA Methods 3A and 7E;
Performance Specifications 2, 3

Minute-average data points for O,, CO; and NOx, {(dry basis) were collected over a
period of 21 minutes for each RATA Reference Method (RM) run. The average result
for each RM run was calculated and compared to the average result from the facility
CEMs over an identical time interval in order to calculate relative accuracy (RA).

+ For O, RA is expressed as the average absolute difference between the RM
and facility CEMs runs. The final results at both locations were below the
limit of £1.0%dv set by PS3.

« For NOx, RA is expressed as the percent difference between RM and facility
CEM s runs. The final results at both locations were below the limit of 20%
of the RM set by PS2.

+ CO, data was collected only as supplemental information.

NOx results from the RATA were converted from units of dry volume-based
concentration (ppmdv) to mass-based emission rate units (1b/MMBtu) to demonstrate
compliance with permit limits. The final results were expressed as the average of all ten
(10) RATA runs. For each unit, the final results were below the permit limits.

All reference method raw data in Appendix C, D and E prior to and including Run 1 on
August 6, 2013, coordinate with Central Time., Reference method raw data subsequent
to Run 1 on August 6, 2013, as well as all other run times included in this report,
coordinate with Eastern Time,

Calculation of Final Results

Emission results in units of dry volume-based concentration (lb/dscf, ppmdv) were
converted to units of pounds per million Btu (Ib/MMB#tu) by calculating an oxygen-
based fuel factor (Fq) for refinery gas per USEPA Method 19 specifications. The heat
content and Fq factor were calculated from percent volume composition analytical data
provided by MPC and tabulated heating values for the measured constituent.

End of Section 1 - Project Overview
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MARATHON PETROLEUM COMPANY
DETROIT REFINERY

RESULTS
Table 2-1:

Client Reference No: CN00081321
CleanAir Project No: 12317

CCR Interheater Stack — O, Relative Accuracy (USEPA M-3A / PS3)

241

Run Start Date

No. Time (2013) RM Data (%dv) CEMS Data (%dv) Difference (%dv)
1 10:33  Augé 4,50 472 -0.22
2 12211 Augé 4.46 4.66 -0.20
3 12:45 Aug® 4.40 4.60 -0.19
4 13117 Aug® 4.44 4.64 -0.20
5 13:51  Aug® 4.41 4.58 -0.16
6 14:25  Aug® 437 4.48 -0.11
7 14:57  Augé 4.29 4.45 -0.16
8 15:30  Augs 4.27 4.48 -0.21
g9* 16:00 Aug6 4.32 4.58 -0.25
10 16:34 Augb 4.32 4.53 -0.21
Average 4.38 4.57 -0.15

Relative Accuracy Test Audlt Results

Avg. Abs. Diff. (%dv)

0.15 1.0

RM = Reference Method (CleanAir Data)

CEMS = Conitinuous Emissions Monitoring System (Marathon Petroleum Company Data)
RATA calculations are based on 9 of 10 runs. * indicates the excluded run.

082113 0923656
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w—C0i Data (%dv) —8— CEMS Data (%dv) X |

10

Revision 0, Final Report




CleanAir

MARATHON PETROLEUM COMPANY

DETROIT REFINERY

RESULTS

Client Reference No: CN0O0081321
CleanAir Project No: 12317

Table 2-2:
CCR Interheater Stack — NOy Relative Accuracy (USEPA M-7E / PS2)
Run Start Date RM Data CEMS Data Difference Difference
No. Time  ({2013) {ppmdv) (ppmdv) {ppmdv) Percent
1*  10:33 Augé 20.35 19.63 0.72 3.5%
2 12:11 Aug 6 19.84 19.29 0.55 2.8%
3 12:45  Aug 6 19.98 19.41 0.56 2.8%
4 1317 Aug® 19.68 19.24 0.45 2.3%
5 13:51  Aug6 19.57 19.01 0.56 2.9%
6 14:25  AugB 19.25 18.63 0.62 3.2%
7 14:57  Aug6 19.27 18.67 0.60 3.1%
8 15:30  Aug6 19.38 18.87 0.51 2.6%
9 16:00 Aug$é 19.83 19.11 0.72 3.6%
10 16:34  Aug 6 19.69 19.12 0.57 2.9%
Average 19.61 19.04 0.47 2.9%
Relative Accuracy Test Audit Results

Standard Deviation of Differences 0.240

Confidence Coefficient (CC} 0.185

#-Value for 9 Data Seis 2.306

Limit
Relative Accuracy {as % of RM) 3.3% 20.0%

RM = Reference Method {CleanAir Data)

CEMS = Continuous Emissions Monitoring System (Marathon Peiroleum Company Data)

RATA calculations are based on @ of 10 runs. * indicates the excluded run.

082113 092306
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MARATHON PETROLEUM COMPANY Client Reference No: CN00081321
DETROIT REFINERY CleanAir Project No: 12317
RESULTS 2-3
Table 2-3:
CCR Interheater Stack — NOy Emissions (USEPA M-7E)

Run No. 1 2 3 4 5 6
Date {2013} Aug 6 Aug Aug B Aug 6 Aug 6 Aug 6
Start Time {approx.) 11:33 12:11 12:45 13:17 13:51 14:25
Stop Time {approx.} i1:54 12:32 13:06 13:38 1412 i4:46
Process Conditions

Ps Fuel gas flow rate {Mscfiday) 2,013 2,020 2,007 2,012 2,038 2,086

P Feed to charge heater {BPD) 19,000 18,999 19,002 18,992 19,003 18,893

Fy Oxygen-hased F-facior {dscf/MMBlu) 8,335 8,338 8,335 8,335 8,335 8,335

H; Actual heat input (MMBtwhr) 95.5 95.8 95.2 95.4 96.6 98.9
Gas Conditions

9] Oxygen {dry volume %) 4.5 45 4.4 4.4 4.4 4.4
Nitrogen Cxides Resulfs

Cag Concentraticn {ppmdv} 20.4 0.8 20.0 9.7 19.6 19.3

Caa Concentration (Ib/dscf) 2.43E-06  2.37E06  239E-06 235E-06 23406  2.30E-06

Erg Emission Rate - F4-based {Ib/MMBtu) 0.0258 0.0251 D252 6.0249 0.0247 0.0242

Revision 0, Final Report
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MARATHON PETROLEUM COMPANY Client Reference No: CN00081321
DETROIT REFINERY CleanAir Project No: 12317
RESULTS 2-4
Table 2-3 (Continued):
CCR Interheater Stack - NOx Emissions (USEPA M-7E)

Run No. 7 8 9 10 Average
Date {2013} Aug 6 Aug 6 Aug 6 Aug 6
Start Time {approx.) t14:57 15:30 16:00 16:34
Stop Time {approx.} 15:18 15:51 16:21 16:55
Process Gonditions

Py Fuel gas flow rate (Mscffday) 2,095 2,067 2,018 2,040 2,037

Py Feed fo charge heater (BPD} 18,001 19,003 19,002 19,004 19,000

Fq Oxygen-based F-factor {dscfitdMBtu) 8,335 8,335 8,335 8,335 8,335

H; Actual heal input {(MMBtu/kr} 99.4 98.0 95.7 95.3 96.6
Gas Conditions

0O, Oxygen {dry volume %) 43 4.3 4.3 4.3 4.4
Nitrogen Oxides Results

Ces Concentration {ppmdv) 18.3 19.4 19.8 19.7 19.7

Cys Cancentration {\b/dscf) 2.30E-06 2.31E-08 2.37E-06 2.35€-06 2,35E-06

= Emission Rate - Fy-based (IbAMBiu) 0.0241 0.0242 0.0249 0.0247 0.0248

Average includes 10 runs. 030410 154525
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MARATHON PETROLEUM COMPANY Client Reference No: CN00081321

DETROIT REFINERY CleanAir Project No: 12317

RESULTS 2-5
Table 2-4:

CCR Heater Stack — O, Relative Accuracy (USEPA M-3A / PS3)

Run Start Date
No. Time  (2013) RM Data (%dv) CEMS Data (%dv) Difference (%dv)

1 09:12 Aug? 4,38 4,41 -0.03
2* 0947 Aug? 4.31 4.40 -0.09
3 10:20 Aug? 4.45 4.52 -0.07
4 10:656  Aug’ 4.42 4.49 -0.07
5 11:31 Aug? 4.44 4.51 -0.07
6 12:02  Aug7 4.61 4.68 -0.07
7 12:34 Aug? 4.40 4.47 -0.07
8 13:03  Aug7 4.31 4.37 -0.06
9 13:33 Aug? 4.29 4.34 -0.05
10 1403 Aug? 4.28 4.35 -0.07
Average 4.40 4,46 -0.06
Relative Accuracy Test Audit Resuits
Avg. Abs. Diff. (%dv) 0.06 1.0
RM = Reference Method (CleanAir Dala) 081513 153519

CEMS = Continuous Emissions Monitoring System {Marathon Petroleum Company Data)
RATA calculations are based on 8 of 10 runs. * indicates the excluded run.
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MARATHON PETROLEUM COMPANY Client Reference No: CN00081321
DETROIT REFINERY CleanAir Project No: 12317
RESULTS 2-6
Table 2-5:
CCR Heater Stack — NOy Relative Accuracy {USEPA M-TE / PS2)
Run Start Date RM Data CEMS Data Difference Difference
No, Time (2013} {ppmdv) (ppmdv) {ppmdv} Percent
1 09:12  Aug7? 18.76 18.15 0.61 3.2%
2 09:47  Aug7 18.59 18.27 0.33 1.8%
3 10:20 Aug7 18.69 18.64 0.06 0.3%
4 10:55 Aug7 19.05 18.83 0.21 1.1%
5 11:31 Aug7 18.71 18.53 0.18 0.9%
6 12:02  Aug7 18.79 18.04 0.75 4.0%
7 12:34  Aug? 18.87 18.28 0.59 3.2%
8* 1303 Aug? 18.71 17.79 0.82 4.9%
9 13:33  Aug?7 18.77 18.52 0.25 1.3%
10 14:03 Aug? 18.96 18.07 0.89 4.7%
Average 18.80 18.37 0.43 2.3%
Relative Accuracy Test Audif Results
Standard Deviation of Differences 0.288
Confldence Coefficient (CC) 0.221
t-Value for 9 Data Sets 2.306
L.imit
Relative Accuracy {as % of RM) 3.5% 20.0%
RM = Referance Method {CleanAir Data) 082153 092306

CEMS = Continuous Emissions Monitoring System (Marathon Petroleum Company Data)
RATA calculations are based on 9 of 10 runs. * indicates the excluded run.
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MARATHON PETROLEUM COMPANY
DETROIT REFINERY

Client Reference No: CN00081321

CleanAir Project No: 12317

RESULTS 2-7

Table 2-6:
CCR Heater Stack —~ NOy Emissions (USEPA M-7TE)

Run No, 4
Date {2013) Aug 7
Start Time {approx.) 09:12
Slop Time (approx.} 09:33
Process Conditions

Py Fuel gas flow rate (Mscf/day} 2,462

) Feed to charge heater (BPD} 18,995

Fy Oxygen-based F-factor (dscfMMBtu) 8,328

H Actual heat input (MMBiufhr) 116,
Gas Conditlons

0, Oxygen {dry volume %) 4.4
Nitrogen Oxides Results

Ced Concentration {ppmdv) 18.8

Ca Concentration {Ib/dscf) 2.24E-06

Esys Emission Rate - Fy-based {Ib/MMB(u) 0.0236

2

Aug 7
09:47
10:08

2,458
19,008
8,328
115,

4.3

18.6
2.226-06
€.0233

3

Aug 7
10:20
10:41

2,432
18,994
8,328
114,

4.5

18.7
2.23E-06
0.0236

4

Aug 7
10:55
11:16

2,412
18,993
8,328
113.

4.4

0.0
2.27E-08
0.0240

5 6

Aug 7 Aug 7
1131 12:02
11:52 12:23
2.421 2,411
19,009 18,999
8,328 8,328
114. 113.
44 48
187 i8.8

2.23E-06  2.24E-06
0.0236 0.0240
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MARATHON PETROLEUM COMPANY
DETROIT REFINERY

RESULTS
Table 2-6 (Continued):
CCR Heater Stack — NOyx Emissions (USEPA M-7E)
Run No. 7 8 9 10 Average
Date {2013} Aug 7 Aug 7 Aug 7 Aug 7
Start Time {approx.} 12:34 13.03 13:33 14:.03
Siop Time (approx.} 12:55 13:24 13:54 14:24
Process Conditions
Py Fuel gas flow rate (Msci/day) 2,383 2,381 2,348 2,323 2,404
P Feed to charge heater {BPD} 19,000 19,004 19,000 19,003 19,000
Fq Oxygen-based F-factor (dscf/MMBLu) 8,328 8,328 8,328 8,328 8,328
H; Actual heat input (MMBiu/hr) 112, 142, 110. 108, 113,
Gas Condltions
Oz Oxygen {dry volume %) 4.4 43 4.3 43 4.4
Nitrogen Oxides Results
Cyy Concentration {ppmdv) 18.9 18.7 18.8 19.0 18.8
Cey Concentration {Ib/dscf} 2.25E-06  223E-06  2.24E08  2.26E-08 2.24E-06
Erg Emission Rate - Fy-based (Ib/MMBiu) 0.02338 0.0234 0.0235 0.0237 0.9237
Average includes 10 runs. 080410 154528

End of Section 2 — Resulis
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MARATHON PETROLEUM COMPANY Client Reference No: CN00081321
DETROIT REFINERY CleanAir Project No: 12317

DESCRIPTION OF INSTALLATION 3-1

PROCESS DESCRIPTION

MPC’s facility in Detroit, Michigan, produces refined petroleum products from crude
oil. As part of the Detroit Heavy Oil Upgrade Project (DHOUP), new equipment is
being installed to process heavy crude oil from Canada. As a condition of proceeding
with the DHOUP, MPC must demonstrate that select process units are in compliance
with permitted emission limits.

The Continuous Catalytic Regeneration Platformer Unit (EG14-CCRPLATFORMER)
is a catalytic reformer that rearranges the structure of low octane naphtha feed into
higher-octane reformates. Hydrogen is produced as a product of the reaction and is used
in other refinery processes.

The CCR Heater (EG14-CCRPLCHARHTR) preheats the feed to the reactor. The unit
is fired by refinery fuel gas. Emissions are vented to the atmosphere via the CCR Heater
Stack (SV14-H6).

The CCR Interheater (EG14-CCRPLINTHTR) heats the intermediate reformate
reactants prior to their re-entry info the multi-staged reactor system. The unit is fired by
refinery fuel gas. Emissions are vented to the atmosphere via the CCR Interheater Stack
(SV14-H4A).

The testing reported in this document was performed at the CCR Interheater Stack and
CCR Heater Stack.

DESCRIPTION OF SANMPLING LOCATIONS
Sampling point locations were determined according to USEPA Performance
Specification 2.

Table 3-1 outlines the sampling point configurations. The figures shown on pages 3-2
and 3-3 illustrate the sampling points and orientation of sampling ports.

Table 3-1:
Sampling Points

Source Run Points per Minutes per Total

Constituent Method (USEPA)} No. Ports Port Point Minutes Figure
CCR Intetheater Stack

O,  NOx M-3A+PS3/7E+PS2  1-10 1 3 7 21 341
CCR Heater Stack

O, § NOy M-3A+PS3/7E+PS2  1-10 1 3 7 21 3-2
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MARATHON PETROLEUM COMPANY Client Reference No: CN0C081321
DETROIT REFINERY CleanAir Project No: 12317
DESCRIPTION OF INSTALLATION 3-2
North
Gas Flow
Out of Page
Ladder
Sampling Point Port to Point Distance (in.)
1 55.0
2 33.0
3 11.0
Duct diameters upstream from flow disturbance (A): 3.1 Limit: 0.5
Duct diameters downstream from flow disturbance (B): 3.6 Limit: 2.0
Figure 3-1: CCR Interheater Sampling Points - RATA
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MARATHON PETROLEUM COMPANY Client Reference No: CN00081321
DETROIT REFINERY CleanAir Project No: 12317

DESCRIPTION OF INSTALLATION

| 90 in. >

A TR

o a g
s e

North
Gas Flow
Out of Page
Port 2
N\ (BLOCKED)
ﬁmﬁ""@# -
Ladder
Sampling Point Port to Point Distance {in.)

1 75.0

2 45.0

3 15.0
Duct diameters upstream from flow disturbance (A): >0.9 Limit: 0.5
Duct diameters downstream from flow disturbance (B): 3.6 Limit: 2.0

Figure 3-2: CCR Heater Sampling Peints — RATA

End of Section 3 — Description of Installation
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MARATHON PETROLEUM COMPANY Client Reference No: CN00081321
DETROIT REFINERY CleanAir Project No: 12317
METHODOLOGY 4-1

Clean Air Engineering followed procedures as detailed in USEPA Methods 3A, 7E, 19
and Performance Specifications 2 and 3. The following table summarizes the methods
and their respective sources.

Table 4-1:
Summary of Sampling Procedures

Title 40 CFR Parl 60 Appendix A

Method 3A “Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from
Stationary Sources (Instrumentat Analyzer Procedure)

Method 7E “Determination of Nitrogen Oxides Emissions from Stationary Sources (Instrumental
Analyzer Procedure)®

Method 19 “Determination of Sulfur Dioxide Removal Efficiency and Particulate Matter, Suifur

Dioxide, and Nitrogen Oxide Emission Rates”

Title 40 CFR Part 60 Appendix B {(Performance Spacifications (PS}}

PS2 “Specifications and Test Procedures for SO, and NO, Continuous Emission Monitoring
Systems in Stationary Sources”
PS3 "Specifications and Test Procedures for O2 and CO; Continuous Emission Monitoring

Systems in Stalionary Sources”

These methods appear in detail in Title 40 of the Code of Federal Regulations (CFR)
and are located on the internet at http://ecfr.gpoaccess.gov.

Diagrams of the sampling apparatus and major specifications of the sampling, recovery
and analytical procedures are summarized for each method in Appendix A.

CleanAir followed specific quality assurance and quality control (QA/QC) procedures
as outlined in the individual methods and as prescribed in CleanAir’s infernal Quality
Manual. Results of all QA/QC activities performed by CleanAir are summarized in
Appendix D,

RECEW ED
nEC 1 3 2018
AR QUALITY DIV-

Revision 0, Final Report




Cleandir

MARATHON PETROLEUM COMPANY Client Reference No: CN00081321
DETROIT REFINERY CleanAir Project No: 12317

METHODOLOGY 4-2

0,, CO;, and NOx Emissions / RATA Testing - USEPA Methods 3A and 7E;
Performance Specifications 2 and 3

Reference method O; and CO, emissions were determined using a paramagnetic/NDIR
CEMs analyzer per EPA Method 3A and Performance Specification 3. Reference
method NOx emissions were determined using a chemiluminescent CEMs analyzer per
EPA Method 7E and Performance Specification 2.

The sampling system consisted of a heated probe, heated filter, and heated sample line.
Flue gas was extracted at a constant rate at the points specified by Performance
Specification 2 and delivered at 250°F to a gas conditioner which removed moisture.
The flue gas was then delivered via a flow panel to an analyzer bank. Each analyzer
measured concentration on a dry basis (units of %dv or ppmdv).

Calibration error checks were performed by introducing zero nitrogen (Ny), high-range
and mid-range calibration gases to the inlet of each analyzer during calibration error
checks. Bias checks were performed before and after each sampling run by introducing
calibration gas to the inlet of the sampling system’s heated filter. Per M-3A and 7E, the
average results for each run were drift-corrected. Documentation of interference checks
and NO, converter efficiency checks are included in Appendix D.

End of Section 4 — Methodology
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