ZBEST
S MANAGED
|3 COMPANIES

Platinum member

rwdi.com

FINAL REPORT

DETROIT, MICHIGAN

DETROIT THERMAL, L.L.C.

2023 QUARTER 2 RELATIVE ACCURACY AUDIT:

BOILER 6 & BOILER 7
RWDI| #2303342
June 6, 2023

SUBMITTED TO

Dale Lane

Environment, Health & Safety
Engineering Manager
dlane@detroitthemal.com

Phil Malara

Plant Manager
pmalara@detroitthemal.com
Detroit Thermal, L.L.C.

541 Madison Street

Detroit, Michigan 48226

T:313.963.3844

©2022 RWDI USA LLC (RWDI") ALL RIGHTS RESERVED

This document is intended for the sole use of the party to whom it is addressed and may contain information that is privileged

SUBMITTED BY

Brad Bergeron, A.Sc.T., d.E.T
Senior Project Manager
Brad.Bergeron@rwdi.com | ext. 2428

David Trahan, QSTI
Senior Field Technician
Dave.Trahan@rwdi.com

RWDI USA LLC

Consulting Engineers & Scientists
2239 Star Court

Rochester Hills, Michigan 48309

T: 248.841.8442
F: 519.823.1316

and/or confidential. If you have received this in error, please notify us immediately. Accessible decument formats provided upon request.
® RWDI name and logo are registered trademarks in Canada and the United States of America.



|

2023 QUARTER 2 RELATIVE ACCURACY AUDIT: BOILER 6 & BOILER 7 » Ay
DETROIT THERMAL, L.L.C.

RWDI#2303342

June 6, 2023 .

EXECUTIVE SUMMARY

RWDI USA LLC (RWDI) was retained by Detroit Thermal, L.C.C. to conduct a Relative Accuracy Audit (RAA) at the
Detroit Thermal Beacon Heating Plant location at 541 Madison Street facility, located in Detroit, Michigan. The
RAA was completed on April 11t and 12", 2023 on EUBOILERG (Boiler 6) & EUBOILER? (Boiler 7) for Nitrogen
Oxides (NOx) and Oxygen (O2) for the Predictive Emission Monitoring Systems (PEMS). Boiler 6 and Boiler 7 are
fired by natural gas to generate steam that is used for process and comfort heating purposes.

RAA is a requirement under the facility permit MI-ROP-B2814-2014 and under United States Environmental
Protection Agency (U.S. EPA) Appendix A, 40 CFR, Part 60, subparts Dd. NOx and Oz measurements were collected
using U.S. EPA Methods 7E and 3A under 40 CFR, Part 60, Appendix A and Performance Specifications (PS) 2, 3,
and 16 stipulated in 40 CFR, Part 60, Appendix B.

The PEMS audited during this testing program includes oxides of nitrogen (NOx) concentration and emission rate
and oxygen (O3z) concentration. Data was collected for three (3) 30-minute periods on each of the boilers (Boiler 6
& Boiler 7) while each boiler was fired by natural gas.

The table below presents a summary of the results. Both boilers EUBOILER6 and EUBOILER7 meet the
requirements under 40 CFR, Part 60, Appendix A and Performance Specifications (PS) 2, 3, and 16 stipulated in 40
CFR, Part 60, Appendix B.

Table 1: Summary of Results

Boiler 6 Boiler 7

Paaniates Relative Accuracy Relative Accuracy Relative Accuracy Relative Accuracy
(RA) (RA) (RA) ((3729)
(Mean Difference fr RM % (Absolute Difference (Mean Difference (Absolute Difference
= om %) from RM Concentration) from RM %) from RM Concentration)
ﬁ’i‘t'f:‘r‘ef 0.3% 0.04 ppm 15.8% 1.65 ppm
(ppri) (Pass - 20% Limit) (Pass - 2ppm Limit) (Pass - 20% Limit) (Pass - 2ppm Limit)
Oxides of
" 1.5% . 6.3% ,
("';"I':;;ie_r':” (Pass - 20% Limit) Mot Appiicable (Pass - 20% limit) Nt ARpoale
Oxygen 12.6% 0.54% 3.7% 0.30%
(Pass - 20% Limit) (Pass - 1% Limit)

(%) (Pass - 20% Limit) (Pass — 1% Limit)
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1 INTRODUCTION

RWDI USA LLC (RWDI) was retained by Detroit Thermal, L.C.C. to conduct a Relative Accuracy Audit (RAA) at the
Detroit Thermal Beacon Heating Plant location at 541 Madison Street facility, located in Detroit, Michigan. The
RAA was completed on April 11t and 12, 2023 on EUBOILERG (Boiler 6) & EUBOILER7 (Boiler 7) for Nitrogen
Oxides (NOx) and Oxygen (Q2) for the Predictive Emission Monitoring Systems (PEMS). RAA is conducted yearly
and is a requirement under the facility permit MI-ROP-B2814-2014 and under United States Environmental
Protection Agency (U.S. EPA) Appendix A, 40 CFR, Part 60. NOx and Oz measurements were collected using U.S.
EPA Methods 7E and 3A under 40 CFR, Part 60, Appendix A and Performance Specifications (PS) 2, 3, and 16
stipulated in 40 CFR, Part 60, Appendix B.

The monitors audited during this testing program includes oxides of nitrogen (NOx) and oxygen (Oz). The relative
accuracy requirements are set out in the applicable Performance Specification in 40 CFR 60, Appendix B,

Table 2: Test Personnel

T S R

~ RWDI Project Sdpervisé}_ Brad Bergeron
* RWDI | © Senior Field Technician ~ David Trahan
RWDI - Field Technician ' Kate Stréng
Detroit Thermal, L.C.C Environment, Health & Safety Engiheering Manager Dale Lane
Detroit Thermal, L.C.C ~ Plant Manager ' | Pphilmalara

2 PLANT AND SOURCE DESCRIPTION

2.1 Plant Overview

Detroit Thermal Beacon Heating Plant located at 541 Madison Street in Detroit Michigan, operates two (2) natural
gas fired boilers. Each of the boilers (Boiler 6 and Boiler 7) has a maximum heat input rating of 180.2 MMBTU
while firing on natural gas. The steam from the boilers is distributed to the Detroit network for use in process and
comfort heating systems. Each of the boilers are equipped with low-NOx burners to control the NOx emissions

from the boilers.

rwdi.com Page 1
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2.2 Predictive Emission Monitors Specifications Boiler 6 & Boiler 7

Boiler 6 & Boiler 7 are equipped with the AMP-Cherokee Prologix P60TM PEMS, The P60TM PEMS is a PLC-based
system which calculates pollutant emissions from sensors inputs using high-order polynomial equations. The
process sensor inputs are read by the PLC via signals from the facility distributive control system (DCS). Sensor
data is validated and predicted gas concentrations for each sensor are calculated using relationships that are
defined by calculating a weighted average of the individual predictions. The PEMS hardware is comprised of
three (3) basic components: the PLC, a touch panel PC and a data historian and report server.

The AMP-Cherokee Prologix P60TM PEMS records data continuously and generates reports in compliance with 40
CFR Part 60 regulations. These reports can be operated on any workstation on the local area network and
provide the operators information on compliance status of the boilers in real-time.

The AMP-Cherokee Prologix P6OTM PEMS at Detroit Thermal have the following Serial Numbers:

Unit Model Serial Number
Boiler 6 AMP-Cherokee Prologix P60™ 608A9509
Boller 7 AMP-Cherokee Prologix P60™ 607D6B13

5 SAMPLING LOCATION

The sampling port for the RAA testing was located inside the building in a common exhaust duct. Boiler 6 and
Boiler 7 share a common duct for the discharge of the emissions from each of the boilers. During the RAA,
Detroit Thermal personnel were able to isolate each of the boilers so the RAA would be completed on each boiler

individually.

Figure 1: RAA Sampling Location

rwdi.com Page 2
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4 REFERENCE METHOD SAMPLING

The following section provides an overview of the sampling methodologies employed by the sampling program.
The table below summarizes the reference methods used in this study.

Table 3: Summary of Sampling Methodologies

5 RAA Methodology and Calculations i U.S EPA Performance Specifications 2,3, and 16 l

Oxides of Nitrogen U.S. EPA Method 7E ’

Oxygen U.S. EPA Method 3A

U.S. EPA Method 19

|
l
I
|

| Nitrogen Oxide Emission Rates

4.1 Relative Accuracy Audit

The reference test method procedures outlined above are instrumental test methods. They were conducted in
accordance with 40 CFR 60, Appendix B, Performance Specifications 2, 3, and 16. The relative accuracies were
calculated according to the appropriate emission standards. To satisfy the RAA requirements of 40 CFR 60,
Appendix B, the relative accuracy must not exceed 20.0% of the mean of the reference method since the
concentration of NOx was less than 100ppm. As outlined in Performance Specification 16, Section 13.5 the
performance specifications for the RAAs are as follows:

e The average of the three portable analyzer or RM determinations must not differ from the simultaneous
PEMS average value by more than 2ppm of the criteria. Therefore, for NOy, the evaluation of RA was
compared to 2ppm of the criteria since the NOx values were less than 20ppm.

e  For Oxygen, 20 percent for concentrations was used as the RAA criteria.

The RAA was conducted while the unit operated at a minimum of 50% capacity. The exhaust gas sample was
withdrawn from the duct using a stainless-steel probe at a single centroid port along the duct. The sample
proceeded through a heated filter where particulate matter was removed. The sample was then transferred via a
heated Teflon® line maintained at a temperature of 250°F to a sample conditioner. The sample conditioner
removed any moisture from the exhaust gas. The sample was then routed through a manifold system and
introduced to the individual CEM's for measurement.

Appendix A and Appendix C of this report contains detailed information on the Reference Method RAA test
runs, including; a summary of results, raw PEMs data, corrected CEM data and pre and post-test calibration
information for all parameters, respectively for Boiler 6 and 7. Appendix B and Appendix D of this report contain

1-minute averages of Detroit Thermal PEMS system, respectively for Boiler 6 and Boiler 7. Appendix E contai
calibration gas Certificates of Accuracy. Below is a schematic of the RWDI reference metIR 1 MED

JUN 10 2023

AIR QUALITY DIVISION
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Figure 2: RWDI CEM Sampling System

Table 4: RWDI CEM Analyzers (RM)

RWDI CEM Analyzers

Serial Number

¥ i
Parameter | Unit | Location | Range i |
0, 6/7 Stack | 0-25% | Teledyne T200H NOx, 02 ]
| Nox 6/7 stack | 0-100ppm |

rwdi.com

: 'Anél_yzer

Teledyne T200H NOx, 02 |
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4.2 Oxygen (US EPA method 3A)

US EPA Method 3A, “Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from Stationary
Sources (Instrument Analyzer Procedure)”, was used to measure the oxygen concentration of the flue gas. A
Teledyne T200H NOx, Oz paramagnetic analyzer was used for oxygen measurements.

Prior to testing, a 3-point analyzer calibration error check was conducted using US EPA protocol gases. The
calibration error check was performed by introducing zero, mid and high-level calibration gases directly into the
analyzer. The calibration error check was performed to confirm that the analyzer response was within +2% of the
certified calibration gas introduced. Prior to each test run, a system-bias test was performed where known
concentrations of calibration gases were introduced at the probe tip to measure if the analyzers response was
within +5% of the introduced calibration gas concentrations. At the conclusion of each test run a system-bias
check was performed to evaluate the percent drift from pre-and post-test system bias checks. The system bias
checks confirmed that the analyzer did not drift greater than 3% throughout a test run.

Data acquisition was provided using a data logger system programmed to collect and record data at one second
intervals. Average one-minute concentrations were calculated from the one second measurements.

4.3 Oxides of Nitrogen (US EPA method 7E)

NOx emissions were measured following USEPA Method 7E, “Determination of Nitrogen Oxides Emissions from
Stationary Sources." The NOx concentration was measured using a Teledyne T200H NOx, 02 Chemiluminescence

gas analyzer.

' A NO/NO2 conversion check was performed after testing both sources by introducing NO2 gas into the NOx
analyzer. The analyzers NOx concentration readout was greater than 90% of the introduced calibration gas;
therefore, the conversion met the converter efficiency requirement of section 13.5 of USEPA Method 7E. NO/NO:
conversion data is outlined in the table below

Table 5: NO/NOz Converter Efficiency
Certified Calibration | Analyzer Response NO; to NO

Efficiency:

Gas Value Peak Value Converter Efficiency Pass/Fail

4-11-2023 - Boiler 6 | 99,0 | 92,07 j 93% ] PASS
4-12-2023 - Boiler 7 [ 99.0

Note: Converter Efficiency must be >90%

rwdi.com Page 5
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4.4 Nitrogen Oxides Emission Rate Calculation
(US EPA Methods 19)

USEPA Method 19, "Determination of Sulfur Dioxide Removal Efficiency and Particulate Matter, Sulfur Dioxide and
Nitrogen Oxide Emission Rates,” was used to calculate a NOx emission factor based on Oxygen concentrations
and appropriate F-factors. Equation 19-1 from the method was used. Table 19-1 was used to determine the
conversion factor for concentration (1.194x107) was used for NOx. Table 19-2 was used for the F-Factor (natural

gas 8,710 dscf/10° BTU).

E=(1.194x107) x Cd X Fa x ((20.9/(20.9-%0z4))
Where:

E = Pollutant Emission Rate (Ib/10° BTU)

Ca = Pollutant Concentration, Dry Basis (ppm)
Fa = Fuel Factor, Dry Basis (dscf/10° BTU)
%024 = Oxygen Concentration, Dry Basis (%)

4.5 Quality Assurance and Quality Control Procedures

Quality assurance measures were implemented during the sampling program to ensure the integrity of the
results. These measures included detailed documentation of field data, and equipment calibrations for all

measured parameters.

Quality control procedures specific to the CEM monitoring included linearity checks, to determine the instrument
performance, and reproducibility checks prior to its use in the field. Regular performance checks on the
analyzers were also carried out during the testing program by performing 30 minute zero and span calibration
checks using EPA Protocol 1 gas standards. Sample system bias checks were also conducted. These checks were
used to verify the ongoing precision of the monitor and sampling system over time. Nitrogen was introduced to
perform the zero checks, followed by a known calibration (span) gas into the monitor. The response of the
monitor to nitrogen and the corresponding sensitivity to the span gas were recorded regularly during the tests.
The tables below outline the QA/QC procedures and calibration gas summary.

Table 6: Summary of QA/QC Procedures

' Summary of QA/QC Procedures

TestMethod = QA/QC Procedure | QA/QC Objective QA/QCResults  Statusof QA/QC
o Iﬁitial Callibratiorimlérr:;)rtl'e.s.t | < iZ% : i < 129% Aﬁcepfable .
USEPABA&7E |  SystemBiasTest | < 45% i <45% |  Acceptable
! . : -Dri:ft Test _ l <43% 7 | <43% ' Acceptable
US EPA 7E ! NOx Converter Checks ‘ >90fﬁ;32‘r’i;5'°” ‘ >90% Acceptable

rwdi.com Page 6
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Table 7: Reference Method Calibration Gas Values

| Bk ! Span ' Calibration Calibration Gas Serial
; Level ! Gas Value Number
! Mid [ 10.0% DT0033447
Oxygen i — o e
R High | 200 _EBOOOSBT6
~ Nitrogen Oxides | - __Mid [ 24.8ppm CC350586
Nitrogen Oxides Hgh |  sl.2ppm EB010817
Nitrogen Dioxide Converter Gas l 99.0 ppm - SA15110

5 RESULTS

Reference Method Calibration Gas Values

@ A\
B

The overall results from the testing are discussed in this section, Detailed results of each individual Reference
Method test and individual PEMS tests may be found in Appendices A & B for Boiler 6 and Appendices C & D for

Boiler 7.

5.1 Summary Relative Accuracy Audit (RAA) Results

A total of three (3), 30-minute tests were completed on the PEMS for NOx and Oz2. A summary of all RAA tests and
the results of the relative accuracy calculations are presented in in Tables section. Appendix E contains the

calibration gas certifications and Appendix F contains the field notes.

The relative accuracy audit was conducted to determine if the Detroit Thermal Beacon Heating Plant PEMS will
give data that can be compared with data obtained using reference test methods. Below is a summary of the

results.

Table 8: Summary of Results
Boiler 6

Relative Accuracy
(RA)
(Absolute Difference
from RM Concentration)

Relative Accuracy

Parameter
(RA)
(Mean Difference from RM %)

Boiler 7

Relative Accuracy
(RA)
(Absolute Difference
from RM Concentration)

Relative
Accuracy (RA)
(Mean Difference
from RM %)

15.8%
(Pass — 20% Limit)

1.65 ppm
(Pass - 2ppm Limit)

6.3%

(Pass - 20% limit) Not Applicable

3.7% 0.30%

z’i‘t'f:gse:f 0.3% 0.04 ppm
Pass - 20% Limit Pass - 2ppm Limit
(ppm) ( ) ( pp )
Oxides of
g 1.5% :
ml;\llll;‘.nrhc;gae-rnu) (Pass - 20% Limit) Not Applicable
Oxygen 12.6% 0.54%
(%) (Pass -~ 20% Limit) (Pass - 1% Limit)

rwdi.com
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© BOILER OPERATING CONDITIONS

Operating conditions during the sampling were monitored by Detroit Thermal personnel, Testing was performed
while Boiler 6 and 7 operated at a greater than 50% load during the RAA. Contact was kept between RWDI and
boiler operators to ensure the boiler was running at all times during the testing.

7 CONCLUSIONS

The purpose of the study was to perform 2023 Quarter 2 RAA on the PEMS for EUBOILERG (Boiler 6) and
EUBOILERY (Boiler 7).

All analyzers meet the relative accuracy requirements set out in Performance Specification in 40 CFR 60,
Appendix B.
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