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I. INTRODUCTION 

Network Environmental, Inc. was retained by the Michigan Sugar Company to conduct a relative accuracy 

test audit (RATA) on their Gas Fired Boiler #4 located in Caro, Michigan· (SRN: B2875). 

The CEMS on the boilerjsfor oxides of nitrogen (NOx) and oxygen (02) and .is required my Permit No. MI~ 

ROP~B2875~2019. The RATA was condµcted in accordance with 40 CFRPart 60 Appendix B Performance 

Specifications 2 for NOx and 3 for 02. 

' ' ' ' ' 

The following reference testmethods were used. to conduct the sampling: 

• Oxi.des of Nitrogen (NOx)- U.~. EPA Method 7E 

• Oxygen (02)- U.s: EPA Method 3A 

. . . . 

The sampling was performed on December 1, 2022 by. Richard D. Eerdmans and David D .. Engelhardt of 

Network Environmental, InC:. Assisting with the testing were·.Ms. Meaghan Martµth of the Michigan Sugar 

.Company and the operating staff of the facility.·· Ms; Lindsey Well.sand Mr. ,Nathanael Gentle of the 

Michigan Department of Environment, <,reat Lakes and Energy (EGLE)- Air Quality Division were present to 

o~serve the sampling and source operation. 
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II. PRESENTATION OF RESULTS 

II.1 TABLE 1 . 
NOx (LBS/MMBTU) RELATIVE ACCURACY TEST RESULTS 

. BOILER#4 
. MICHIGAN SUGAR COMPANY 

CARO; MICHIGAN . 
DECEMBER 1, 20Z2 

2 12:28-12:53 88.6 3.3 0.109 0.104 0.005 

3 13:06,;.13:31 87,8 3.3 0.108 0.104 0.004 

4 13:48-14:13 87.8 3.3 0.108 0.104 0.004 

5 14:27-14:52 87.4 3.3 ·0.108 · 0;103 0;005 · 

6 15:03-15:28.: 87.7 3.2 0.108 0.103 · . 0.005 

7 15:40-16:05 87.1 3.3 0 .. 107 0.103 0.0.04 

. 8 16:17~16:42 87;9 3.2 0.108 0.103 0:005 

9 16:58-17:23. 88.4 3.2 0.108 0.103 0.005 

Mean Reference Value 0.10811 

Absolute Val.u.e of the Mean of the Difference. 0.00467 

Standard Deviation 0.00050 

Confidence Co.-efficient 0.00038 

. . 
Relative Accuracy = 4,67% of the mean of the reference method 

(1) = Concentration in terms of PPM by volume on a dry basis 
(2) = Concentration in terms of % · · · 
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III. DISCUSSION OF RESULTS 

III.1 NOx (LBS/MMBTU}RATA -The results of the. N0x Lbs/MMBTU RATA can be found in Table 1 

(Section II.1). The relative accuracy calculations were performed in terms oflbs/MMBTU in accordance 

wi.th U,S. EPA Reference Method 19. Th.e Lbs/MMBTU results we.re c~lculated using the formula found in 

Section 2.1 of Method 19 forO2 on a dry basis. The F factor used was 8,710. Nine (9) twenty-fiye (25) 

minute samples were collected from the boiler. exhaust. Raw DAS output results were corrected per 

Equation 7E'."5, 

.. The relative accurac:y for the N0x CEMS using Lbs/MMBTU was 4.67% of the mean of the reference · 

. method samples. 

According to Performance Specification 2 In 40 CFR Parf60 Appendix B, "The relative accuracy (RA) of the 

CEMS.shall be no greater than 20 percent of the mean value of the reference method test data in terms of 

the units of the emission standard or10 percent ofthe applicable standard, whicheveris greater." 
' ' ' ' " ' . \ 

IV. SOURCE DESCRIPTION 

Boiler4 is a natural gas-fired boiler with a rated capacity of 146.5 MM BTU/Hr of heat input ( maximum gas 

flow of 132,000 SCFH) and .a steam output o,f 120;000 pounds per hour, The boiler was ma11ufacturE:!d by 
,. . . ' ' 

Nebraska Boiler and.is equippedwith an economizer. Boiler 4 is used to provide process steam and heat to 

the facility. During the testing period,· the boiler was operated atapproximately 55.1 % of capacity based on 

natural gas flow .. Gas.Flow data during the sa111pling can be found inApperydix B. 

v. ·. CONTINUOUS MONITORING SYSTEM DESCRIPTION. 

Boiler #4-The N0x monitor is a Thermo Environmental, Model 42iLS, Serial No. 1417862249, with a span · 

of 0-250 PPM full scalE:!. The 02 monitor is a Brand Gaus Model 4705, Serial No .. 11325), with a span of 0-

25% full scale1 Both analyzers measure concentrations on a <;lry basis. 
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VI. SAMPLING AND ANALYTICAL PROTOCOL 

The sampling methods. used for the reference meth.od determinations were as follovys: 

VI.1 Oxides of Nitrogen - The NOx sampling was co.nducted in accordance with U.S. EPA Reference 
,, . ' 

Method 7E. A Thermo Environmental Model 42H gas analyzer was used to monitor the boiler exhaust A 

.heated probe was used to extract the sample gases from the exhaust stack. A heated Teflon sample line 

was Used to transport the exhaust gases to a gas conditioner to remove r:noisture and reduce the 

temperature. From the gas conditioner stack gases were passed to the analyzer. The analyzer produces 

· instantaneous readouts of the NOx concentration~ (PPM}. 

The analyzer was calibrated by direct injection prior to. the testing. ·· A span gas of 191.0 PPM "':'as used. to 

establish the initial instrument calibration. Calibration gases of 54.6 PPM and 10L0 PPM were used to ,. . 

determine the calibration error of the analyzer. A direct injection of 50.9 PPM nitrogen d.ioxide (N02) was 

performed to show the conversion efficiency of the monitor. The conversion efficiency data can be found in 

Appendix A. The sampling system (from the back ofthe stack probe to the analyzer) was. injected using 

. the .101.0 PPM gas. to determine the system bias. After each san:,ple~ a system zero and system injection 

of 101.0 PPM were .performed to establish system drift and system bias during the test period. All 

calibration gaseswere EPA Pro.toed! 1 c;ertified. 

The analyzer Was ca.Hbrated to the output of the .data acquisition system (DAS) used to collect the data from 

the boiler; A diagram of the NOx sampling train is shown in Figure 1. 

, ' ,- ' ' ' 

VI.2 Oxygen -The 02 sampling was conducted in accordance with U.S. EPA.Reference Method 3A. A. 

Servomex Model1400M portable stack gas analyzer was used to monitor the. boiler exhaust. A heated 

probe was used to extract the sample gas from the stack. A heated Teflon sample line was used to 

transport the exhaust gases to a gas conditioner to remove moisture and reduce the temperature. From 
, . ' . ' ,· ' ' ' ' 

the.gas conditioner stack gases were passed to the apalyzer. The ~malyzer produces instantaneous 

. readouts pf the 02 concentrations (%). 

The analyzer was calibrated by direct injection priorto the testing. A span gas of 20.85% was used to 

establish the initial. instrument calibration. Calibration gases of 12.0% and 6.03% were used to determine 

the.c~libration error of the analyzer, The sampling sy:tem (from the back of the stack~l,; et IVE D 
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analyzer) was injected using the 6.03% gas to determine the system bias. After each sample, a system 
. - . ' , . , 

zero and system injection of 6.03% were petformed tQ establish system drift and system bias during the. 

test period. All calibration gases were EPA Protocol 1.Certified. 

The analyzerwas calibrated to the output of the data acquisition system (DAS) used to collect the data from 

the boiler. A diagram of the 02 sampling train is shown in Figure 1. 

This report was prepared by: 

David D. Engelhafdt. 
Vice President 
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.This report was reviewed by: 

. ~~-LA// 

R. Scott Cargill 
Project Manager 
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