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EXECU11VE SLIMMARY 

DTE Energy's Environmental Management & Safety's (EM&S) Eccilogy, Monitoring, & 
Remediation group performed 4th Quarter··· 202:L Hydrogen Chloride (HCI) emissions testing 
on the exhaust of Unit 2 at the Belle River Power IPlant, located in Chim1 Township, Michigan. 
The te,sting was required by the 40 CFR Part 63,. Subpatt UUUUU (Mercury and Air Toxics 
Standards - MATS) to document quarterly HCI stack emissions. The testing was conducted 
on December 7, 2021. 

A summary of the emission 1:est results are shown below: 

Source 

Uriit2 

Emissions Testing Summary 
Belle River Po,wer Plant 

Unit 2 

Date 

12-7-21 

Load 
(GMW) 

641 

(1) MATS l.imit 0.0020 lbs/MMBtu 

iii 

HCI 
(lbs/MmBtu)l1> 

0.0005 



1.0 IINTRODUCllC')N 

DTE Energy's Environmental Management & Safety's (EM&.S) Ecology, Monitoring, & 
Remediation group performed 4th Quarter - :W21 Hydrogt~n Chloride (HCI) emissions 
testing on the exhaust of Unit 2 at the Belle River Power Plant, located in China Township, 
Michigan. The testing was required by the 40 cm Part 63, Subpart UUUUU (Mercury and 
Air Toxics Standards .. MATS) to documEmt quarterly HCI stack emissions. The testing was 
conducted on DecE~mber 7, 2021. 

Testing was performed pursuant to ASTM Method D6348. 

The fii~ldwork was performed in accordance with EPA Reference Methods and DTE Energy 
Intent to Test1, which was approved in a letter by Mr. Mark Dziado.sz from the Michigan 
Department of Environment, Great Lakes & Eneirgy (EGLE), dated January 30, 20172• The: 
following DTE Energy perscmnel participated in the testing program: Mr. Thomas Snyder,. 
Senior Environmrmtal Spec:ialist, and IVlr. Fred Meinecke, Environmental Specialist. Mr .. 
Snyder was the project leader. Mr. Jason Roggenbuck, Senior Engineer at the plant provided 
procei;s coordination for thE! testing program. 

2.0 $0URCE DESCltlF1rlON 

The B1~lle River Powc➔r Plant (BRPP) locat~~d at 4505 King Road in St Cla1ir, Michigan, employ~: 
the ui;e of two (2) Babcock and Wilcox coal-fired boilers (Unit 1 ~k 2) each capable of 
producing 4,550,000 pounds per hour of steam. l:ach Unit has a Siemens Power Corporation 
boiler generator with a nominally rated capability of 635 (Unit 1) and 645 (Unit 2) gross 
megawatts (GMW). See Figure 1 for a diagram of the units' sampling locations and stack 
dimensions. 

The air pollution control equipment consists of Wheelebrator Frye cold gas electrostatic: 
precipitators on each unit that have design 1:ollection efficiencies greater than 99%, 
Each exhaust Stack is 66!5 feet tall with an Internal diameter of 25.5 feet. Testing 
occurred while operating the unit at greater than 80% of normal full load capability 
while burning coal. 

Each boiler is equipped with a Dry Sorbent lnje1:tion (DSI) and Activc1ted Carbon Injection 
(ACI) air quality control system. The DSI system is used to control acid gas, PM, PM10, 
PM25, and NOx emission::; from each unit. Trena is received at the plant where inline· 
mills ·further refine the Trnna. The ACI system is used to control Mercury emissiom. 
from ,~ach unit. 

1 EGLE, Test Plan, Submitted October 2, 2020. (Attached-Appendi>c A) 
2 EGLE, Approval L~~tter, dat1~d January 30, 2017. (Attached-Appendix A] 
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TE!sting was performed on Unit 2 while ope~rating at normal load conditions, per Subpart 
uuuuu. 

3.1) ~iAMPLING AND ANALVTICAL PROCEDURES 

DTE Energy obtained emissions measurements in accordance with procedures specified in 
the U!;EPA Standards of Performance for New Stationary Source.s or listed as an approved 
"Other Test Method". The !iampling and analytical methods used in the testing program are 
indicated in the table below: 

Sampling Method Parameter Analysis 

ASTM IVlethod 06348 H Cl, CO2, and, Moisture Content FTIR 

USEPA Method :1.9 Emission Rate Calculations Stoichiometric Calculations 

3.1 MOISTURE (ASTM 0631:18) 

3.1.1 Sampling MErthod 
Moisture content in the exhaust was evaluated using ASTM D6348, "Measurement 
of Vapor Phase Organic Emissions by Extrcictive Fourier Transform Infrared (FrlR)". 

3.2 CARBON DIOXIDE (A!ITM D6348) 

3.2.1 Sampling MEithod 
Carbon dioxide (CO;!) emissions were evaluated using ASTM D6348, "Measurement 
of Vapor Phase Organic Emissions by Extrcictive Fourier Transform Infrared (HIR)". 

3.2.2 Sampling TrtJ 1in Calibration 
The CO2 analyzer ws,s calibrated according to procedures outlined in USEPA Methods 
3A and 7E. Zero, span, and mid range calibration gases were introduced directly into 
the analyzer to veri'fy the instruments linearity, prior to sampling, and again at the 
completion of each ;:est run. The CO2 emissions were corrected for bias according to 
USEPA Method 7E. 
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3.:3 HYDROGEN CHLORIDE (AST'M 06348) 

3.3.1 Sampling MEtthod 
Hydrogen chloride and carbon dioxide emissions were evaluated using ASTM D6348, 
11Measurernent of Vapor Phase Organic Emissions by Extractive Fourier Transform 
Infrared (Fr'IH)". Single point sampling was periormecl. Triplicate 60-minute test runs 
were pelformed. HCI emissions reported were corrected to analyte spike recovery 
(%R), according to Table 5 of Part 63 Subp.art UUUUU. 

The ASTM 06348 sampling systc~m (Figure 2) consisted of the following: 

(:L) Single-point sampling probe (locat~~d in the centroid of the 
e>chaust stack) 

(2) Flexible heated PTFE sampling line 
(3) Air Dimensions Heateid Head Diaphrnm Pump 
(4) MKS MultiGas 2030 FTIR spectrorn1::1ter 
(5) Appropriate calibration gases 
(6) Data Acquisition Syst,am 

The FTIR was equipped with a temperature controlled, 5.11 meter multipass gas 
cell maintained at 191 °C. Gas flows and sampling system prEissures were 
monitored using a rotometer and pressure transducer. All data was collected at 
0.5 cm·1 resolution. 

3.3.2 Sampling Tra1in Calibration 
The FTIR was calibrated according to procedures outlined in ASTM D6348. Direct 
measurem,~nts of Nitrogen (N2), Hydrogen Chloride (HCI), and Ethylene (C2H4} gas 
standards were made at the test location to confirm concentrations. 

A calibration transfor standard (CTS) was analyzed before and after testing at each 
location. The conc,antration determined for all CTS runs were within ±5% of the 
certified valuc1 of the standard. Ethylene was passed through the entire system to 
determine the sampling system response time and to ensure that the entire sa111pling 
system was leak-freE~. 

Nitrogen was purged through th0; sampling system at each test location to confirm 
the system was free of contaminants. 

HCI spiking was performed to verify the ability of the sampling svstem to 
quantitatively deliver a sample containing HCI from the base of the probe to the FTIR. 
Analyte spiking assu1·es the ability of the FrtR to quantify HCI in the presence of 
effluent gas. 
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As part of the spiking procedure, samples ·Of effluent stack gas were measured to 
determine HCI concEmtrations to be used in the spike recovery calculations. The 
determined sulfur h1~xafluoride (SFs) concc~ntration in the spiked and unspiked 
samples was used tc, calculate the dilution factor of the spike and thus used to 
calculate the concentration of the spiked HCI. The following equation illustrates the 
percent recovery calculation. 

DF = SF6(spike) 

SF6(direct) 

CS = DF * Spike di, + Unspike (1 - DF ) 

DF = Dilution factor of the spike gas 

(Sec. A5.6 ASTM D6348) 

{Sec. A5. 7 J1STM D6348) 

SFG(dlrect)= SF6concentration measured directly in undiluted spike gas 
SFs(splkeJ = Diluted SFG concentration measured in a spiked sample 
Spiked1r = Concentratior of the analyte in the spike standard measured by the HIR directly 
CS = Expected concentration of the spiked samples 
Unspike = Native concentration of analytes in unspiked samples 

All analyte spikes weire introduced using an instrument grade stainless steel 
rotometer. The spike target dilution ratio was 1:10 or less. All spike recoveries were 
within the ASTM D6348 allowance of ±30%. HCI emissions reported were corrected 
to analyte spike reccivery (%R), according to Table 5 of Part 63 Subpart UUUUU. 

3.3.3 Quality Control and Assurance 
As part of the data validation procedure, reference spectra are manually fit to 
that of the sample !,pectra and a concentration is determined. The reference 
spectra are scaled to match the peak amplitude of the sample, thus providing a 
scale factor. The scale factor multiplied by the reference spectra concentration is 
used to determine 1:he concentration value for the sample spectra. Sample 
pressure and tempc~rature corrections are then applied to compute the final 
sample concentration. The manually cakulated results are then compared with 
the software--generated results. The data is then validated if the two 
concentrations are within ± 5% agreememt. If there is a difference greater than ± 
5%, the spectra are reviewed for possible spectral interferences or any other 
possible causes that might lead to inaccurately quantified data. PRISM Analytical 
Technologies, Inc. validated the FTIR data. The data validation reports are 
located in Appendi>c B. 
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3.3.4 Data Reduction 
Each spectrum was derived from the c:oaddition of 64 sea ns, with a new data 
point generated approximately every one minute. The emissions were recorded 
in parts per million (ppm) wet volume basis. The CO2 emissions were recorded in 
percent(%) wet volume basis. The moisture content was recorded in percent(%). 

4.0 OPERATING PARAMETERS 

The test program included the collection of boiler load and stack emissions CEMs data during 
each test run. Parameters recorded included gross Megawatts (GMW], and CEMs data (S02, 
NOx, CO2, and opacity). Additionally, dry sorbent injection rates (DSI) and activated carbon 
injectii:m rates (ACI), in pounds per hour (lb/hr), are reported. Operntional Data collected 
during the testing is presented in Appendix C. 

During each day of emissions sampling, a representative coal sample was collected from the 
unit and analyzed for ultimate and proximate analysis, including% Sulfur, % Ash, and heat 
content. The results of the coal analysis was us1~d to calculate an Fe value for each day of 
testing and used in the lb/M MBtu calculations. R1~sults of the fuel analvsis can be referred to 
in Appendix E. HCI emissions testing was performed at maximum normal operating load and 
representative of site specific normal operating cc,nditions per 40 CFR part 63.1.0007. 

5.0 DISCUSSION OIF RESUlfS 

Table l presents the HCI emission testing results from Unit 2. HCI emisi;ions are presented in 
parts per million on a wet basis (ppmw) and pounds per million BTU (lb~./MMBtu). During the 
testing, the HCI emissions averaged 0.24ppm. Unit 2 demonstrated average HCI emissions 
below the Subpart UUUUU limit of 0.002 lb/MM Btu. 

The auxiliary test data presiented in the results table for each test includes the unit load in 
gross megawatts (GMW), OSI injection rate (lb/hr), ACI injection rate (lb/hr), and CO2 
concentration (%wet), 
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6.0 CERTIFICATION STATl:MENT 

"I certify that I believe the information provided in this document is true!, accurate, and 
complete. Results of testing are based on the good faith application of !;ound professional 
judgment, using techniques, factors, or standards approved by the Local, State, or Federal 
Governing body, or generally accepted in the trade." 

Mr. Thomas Snyder, QSTI 

This report prepared by: 

This report reviewed by: 

Mr. Thomas Snyder, QSTI 
Sr. Environmental Specialist, Ecology, Monitoring, & Remediation 
Environmental Management & Safety 
DTE Energy Corporate Services, LLC 

Mr. Mark Grigereit, QSTI 
Principal Engineer, Ecok>gy, Monitoring, & Remediation 
Environmental Management & Safety 
DTE Energy Corporate Services, LLC 
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RESUILTS TABLES 
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TABLE N0.1 
HYDROGEN CHLORIDE EMISSIONS TESTING RESULTS 

Belle River Power Plant - Unit 2 
December 7, 2021 

Unit DSI ACI CO2 HCI 

Test Time Load Injection Rate Injection Rate Concentration Concentration 

!EST.Iil'neL. .JGMW) (lb/hr) .. fib/hr) (o/ew.,t: ClJITKt...t> .(PJJrD'lV......t.l ... 

8:53-9:53 641 1994 75 9.9 0.16 
10:14-11:14 641 1993 69 9.9 0.28 
11:25-12:25 641 1997 55 9.8 0.27 

641 1995 66 9.9 0.24 

HCI Emissions 

{lbs/MI\IIBtu}11ll2l 

0.0003 
0.0005 
0.0005 
0.0005 
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Belle River Power Plant - Unit 2 
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Figure 2 - ASTM D6348 
Belle River Power Plant 

December 7, 2021 
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